10

15

20

25

30

WD 2004/ 037806 PCT/ EP2003/ 010890 1 N- BENZCDI OXOLYL,
N- BENZODI OXONYL AND N- BENZODI OXEPI NYL ~ ARYLCARBOXAM DE

WORIRKNAVBIO/ES, AND PHARVACEUTI CAL COVPGSI TI ONS PCT/EP2003/010890

COWRI SING THEM 5 The invention relates to conpounds
that are inhibitors of microsohal tri- glyceride
transfer protein (MIP), to pharmaceutical conpositions
conprising themand to their use in nedicine.

M cr 0S OWBENZQDIQKGIGEr | ISENFRITOKBNYID ABD @i-RENIOPGOKE I YL
MIP, is a transfern@rpoxieips bexaahedydsn the reticul um
of hepat ooyt esarRdzenicer aybesiTrohs consatay sesmt he

i o assenbly of bionolecules that transport
triglycerides, the apo B |lipoproteins. The termapo B

nor e t.] I e ' Of . . .
o RGBT AR R 49, Bl of mpsomal v
tiycdfid drarsfert peotBiraVITR), ebnphameacetfticat taatnpasitics lpmprising
very low |evels or even an absence of apo B

thepbpne te thalr usei Megiiidt ei ns cont ai ning apo 15 B

(chyl M%@é@ﬁ?; ‘E:r}(;‘rf%ésélr@%v‘frgrﬁlﬁl; PVotéiinp‘Rﬂﬁ%eéé‘MTFa,ni?an transfer pro-

their ues om cfon remants,

i fdaged ipther etieulus) ofhepatecyipsi aeteaterbeytas, whichjaatalyses the
risk factor in th vel opnment, of atherosclerosis, a. .
gDl Ciorap eUBeH R TR Vil YGFT 88t DeiRd Bdgopfateins.

s obﬁﬁé\fsﬁnt [ B inbré PFCIMR) SehbRs3aSopiBdR MY 8P U intestine
for these nutations, |evels reduced on average by a

and Bipapeteinsidfl efttbd livet.n a 20 | ow cardi ovascul ar ri sk

(C J. eck,. R. Gartsi MJ. .Mellies, P.M

Stei ndptatERS R dITR 3 ot apAp/bisifiG ace B3eciadin man by very low
leV8i670r) evelha§ abdBaES bF abbR lipbsrot@iAs! Phé Apop@iteihB@ontaining apo
secretions of triglyceride-rich |ipoprotelns by nmeans

Bf (ayloraistensonvey slovasignsity oipopsetests) oandfthaometalalist residues

j ty f ' . .
Ryt e s REE Mg BE T3P BBl oa 2 beng 2 maior
f$IC T8E&Be ih nthapdevklopiment 25 athetaschsosibbleeondjes cabat of death in
Inhibit MIP and/or the secretion of . aﬁ)’\?iqilgqalm ht thus

peustiigdsed coypirese It isesptvrRd S1athifp § RO @5RReferozygous

g*ﬁﬁégg%tﬁﬁﬁgﬁé’,“@%%areaﬂ odlicfr a\l?’é‘rtagé'ﬂth{a%j re agsociated with a
ysl'Tprdaem a, 'and al so tor the prévention o? ana

bowe abidiovascatdrt sk (@R. iGlhetk,t:S @bdsideyhti Maellies, 33M. Steiner,

831 ROR5EA 2Bl 08 0, S B Aot

B 5O 1 g S ST TP

and/or of secretion of apo B might be useful in the treatment of atherosclerosis
and more broadly of pathologies characterised by an increase in apo B lipo-
proteins.

Molecules that inhibit MTP and/or the secretion of apo B might thus be
useful for the treatment of hypertriglyceridaemia, hypercholesterolaemia and dia-
betes-related dyslipidaemia, and also for the prevention of and treating obesity.

MTP inhibitors also functioning as apolipoprotein B (apo B) secretion
inhibitors are known in the art.

Mention may be made of documents EP 887 345 and WO 98/23593, which

describe compounds of the formula:
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2 Pi that have such properties. Simlarly, EP 1 099

701 descri bes conpounds of the fornmula: CF3 5 that
w@a0v4087806ed as apo B inhibitors. Three ot her PODEP®NG/E10890

descri be am des of the formula; 0 R4 that are apo B

and MIP inhibitors, these docufients bei ng: WO

01/ 53260, US 6 197 798 and WO 00/ 05201 10 WD 97/ 26240

nor eover descri bes conp-@nds of the formula: O I in

which Bis a group of fluorenyl or indenyl type. These

conpounds are MI inhifbir®ers. The invention provides

conpounds that are M I hi tor Wyl ar€ 'al so 15

capabl e of inhibiting ap0li pgoprg B (dpo B)

secretion. None of the sQnpsund Lbed in the
prior art contains thf : group of the
conpounds of WD 2004/Q32806 PCT/ EP2003/ 010890 3 the
i nvention. The conpounds of the invention are nore
%&ﬂﬂé@b%@bh%ﬂ@ﬁeﬁ@@. formula I: NR 1 in which 5 A and
B 1 ndependently represent an optionally substituted
phenySimilarye & 1 080 HH desdriveal doynparstsi afdthe donpyulady |
nucl eus; T represent @n optionally substituted,
saturated and/ or unsatudrated aro- matic carbocyclic
nucl eus; an optional lly substituted, satuQﬁted and/ or
unsat urated aronatfic R terocyclic nucleys; org1l0 T

represents a satura ngd/ or nmati c
car bocyclic nucl eus ~hi c is ucl eus A,
is optionally substi and ed to two adj a-

cent carbon atons i ng'|‘1to the ncl eus R®
Rh
that can be used as apo B inhibitors.

Three other documents describe amides of the formula:

(CH,),

that are apo B and MTP inhibitors, these documents being: WO 01/53260,
US 6 197 798 and WO 00/05201

WO 97/26240 moreover describes compounds of the formula:

O
L2 L1
Rz/ B/ ~N R1
I

in which B is a group of fluorenyl or indenyl type. These compounds are MT
inhibitors.

The invention provides compounds that are MTP inhibitors, which are also
capable of inhibiting apolipoprotein B (apo B) secretion. None of the compounds
described in the prior art contains the dioxacycloalkyl group of the compounds of
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R represents a hydrogen atom an optionally
substituted saturated aliphatic hydrocarbon-based

wW@e@4p3780¢ an optionally substituted, saturat ePCDEP2003/010890

unsaturated 15 aromatic carbocyclic group; n
represents an int eger chosen bétween 1, 2, 3, 4 and 5;
the radicals X; and Y; are |ndependently chosen froma
H@,{t@,\@ﬁlogt oTrhe Fompaunglsn ohitlen inantig iasAamoye specifically of the
ﬁ&”éxﬁﬁ f-.uted, saturated and/or unsaturated aliphatic

ocar bon-based group; an optionally substituted,
saturated or unsatufated 20 aromatic carbocyclic

nucl eus; a group, in ¢ esents a
T In_a |§Eaﬁ/gp i onal | y
dy 9 bon- based

bond or an

aturat ed and/ or
unsaturated aromatic carbocyclic group; -u2-Si RILR2R3,
in which u2 represents a bond, an al kyl ene group or
an al ®ywRigBoxy group in which the oxygen atomis

lrlegrg’geén §'|n %QI onalﬁ& reé%g%ﬂg? élgggﬁsﬁggﬁé}gb%d phenyl nucleus;

aﬁam:bpt|onallwsimmartbmpyha§ileﬂmwwD, -u3-0ON in vvhl ch u3
represents a bond or, an kyl ene group and W nma

repr eEéﬁpr%%%aag@tl%aHmwfbstl@t% sRitTaied WWeU'ﬂ%ﬁtUl’ated aro-
llnatll':!%a%c?cllé %hghaH%pﬁSHéIf}/S&Hs% WﬁeB %Hraqu Y& isaturated
group or an yleneoxy group 1n I'ch e oXygen
atoomaticshéterdoydlic autleascar bonyl group and G i s as 30

defi ned above, for - ub- NH- J
Fepr oL SRPESE oA TR RUTIehET R SHEH R 17@6@ carbocyclic nucleus

WHEhEE 2086 1M de s RUR @t@%ll?%ﬁﬁ%ﬁﬂw l'ere'd”to two adja-
whi ch the oxygen atomis e car ony group

eert carlhen atorde beloagingotovthefraicldus Ay a radical Xi and a

radi c Yi bo attached to the  sa

! oot RepBtastRts 7 rEbidECetolT A Ot RRRly SRbSet SAllrated aliphatic
Ppdroeadonybasdesgicupt of sFbplicHAY dsERAYE! $urHEl V¥ insaturated
and pharnaceutlcally usable 5 derivatives, solvates
alvinaticegarbpeyiegsoumier eof conprising a mixture thereof

ot cAretERBRG i Rk RS Eh 2R J. 2001 FhE LG Cal <.
t hes etheadidialss Xpard ef; d@éh@@&td@nﬂ?@h@%éhlfmm@ ﬁy@ﬂolg@n atom; a
or tricyclic radicals. In the case of cyclic

halagen aiony; ans aptierellyesubrited o saturated an urtsaturated aliphatic
ﬁ@&ﬁb& b%n?%q%o%'dsg Up; gér’ﬁ‘ggﬁfﬁlnﬁ% s‘ﬂ%%ﬂtdté‘d p@%{u?‘atgd%{ unsaturated

dzrematld awboaydmmtailewﬁs a-+u e@@mdmgr drpefire matitty U’ eeplfesents a bond
nber r sti

m)no cleis het t
AUSNGS ofehup g ot STl SupsbiLied Saliples giphatic hydro-
@ﬁbaﬁ%@dcgbhgga@ gp;:%ét&gﬁn? sﬁ.*brsgﬂﬂgél’r 55@5—)&%%&&;/6} Yridaturated

from3 to car
aroomatic carbocyclic group; -U*-SIR'RR®, in which u? represents a bond, an

alkylene group or an alkyleneoxy group in which the oxygen atom is linked to Si
and R', R? and R® independently represent an optionally substituted saturated
aliphatic hydrocarbon-based group; -u>-OW, in which u® represents a bond or an
alkylene group and W may represent a hydrogen atom or is as defined above for
L; u*~CO-G, in which u* represents a bond, an alkylene group or an alkyleneoxy
group in which the oxygen atom is linked to the carbonyl group and G is as

defined above for L; -u®-CO-NH-J, in which u® represents a bond, an alkylene
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15 such as cycl opropyl, cyclobutyl, cyclopentyl,
cycl ohexyl, cycl oheptyl, cyclooctyl, adamantyl or

woeoobossyé radi cals. The aromatic carbocycl i c BCDERPH03/010890

are, for exanple, C6-Cl8 aryl groups and especially

phenyl, naphthyl, anthryl and phenanthryl. The

het erocyclic groups contain heteroatons, generally

SFJEear 8n @ylenepxyagyodpdn Nhighptheopsiden atanpis linksgddo the carbonyl

f [ asSe o . .Prefe Ly f ‘

aROu P 8 SRS BB BRI DOy R R iy i both
htthohdd beties sainencarbo dietnt edgethet Withrthi® darben Jitom, represent an
het eroatons. In a particularly _preferred nanner, each

Wti9%|ym%ﬁ€§a Atad earPPR¥ClicHI GRS BhehRhamagseytically usable
T e . i i all .y ,
UPfan RS 471 RSO RRC S ERARINGH Hixure thereo i al

petporbonys| es, for instance heteroaryls chosen from

ridipe, furan,. thigphene, rrole, pyrazole, )
i dad O ecaPRPKSIG 8nd helgioeybi raqiGatshIngliles onocydlic and poly-
CyEIRZ algy fHe%%Zl‘a‘a‘i‘oa@?réFé‘ré’c?lﬁ%en%Yé %n?rﬂ?oa/cg@,' BiEy &S or tricyclic
oxa- zol e, pyrazole, oxadiazole, triazole an
radicalsaboltike casd afl polycyalicserdicads,eill sinodldB deunsderstamdethat these

B Uil eBRoRyP S dhesth i pelifGir P2y BRlenaghariuped o peri
fudddh)i iaslirraR BERasENABhAOnCAtols nCcommMRRP Pr&rably, each mono-

saturated heterocycles are especially tetrahydrofuran,

gvegds anto 8imembetad and bettewstiiod4oi3memabered.

ror pibl P rRuBE AECab TR R SRy (O8I radicals
bhd treforeblyceraineframd3 agerd ard better aitlfidim 3 to 10 carbon atoms,
het erocycl es in which each nonocycle is 5- to

SUGR ASePYOPPBY!. GYRioDHRLeCYEoRenIYL \Ayslobes¥le €YElOBRPtYl, cyclooctyl,

' 4 ' i s@l ndol e, benzofuran, 5
EQ%@@W' @Eﬁgh@ﬂ?ﬁﬁg‘%ﬂé, benzi ni dazol e,
benzoThe aroimaticluanzodycliazpmens bes)Zot Bkahplea LCyr€s aryl groups and

urine ui ngline, isoquinoline, cinnoline,
el PRRnV uRTinY !, B1RY asl Rt e,
napht é't‘f@té‘r%%ycl{l‘%’]@%ﬁ% ﬁﬁﬁ'@e@%ﬂs,ﬁﬁﬂ?%rgll% r(lzgosen from O, S

pyrazol o-1, 3, 4- azine), pyrazol opyri

poeN,diptionaiynih atidised ierns finthaicade an® amdbf).u- rat ed
derivgtives thereof; 10 - tricyclic heterogycles in .
whi chPIATETRbLY SRSt o6 TS raondayeleS et ik befeapclile contains
rBAY 136 @ KOERORbRIsYarRd BERE! Still &M 1 1S BAGEraxt6mdl Hea particularly
phenazi ne or carba- zole, or not, such as saturated

prefelied anannaregade of tha manocytles constitgting dnd iheteroeyclers 5- to 7-
%gﬁtg%ggi ne. The expression "saturated, unsaturated
Fomati c carbocyclic radi-

The following are especially distinguished:

- 5- to 7-membered monocyclic heterocycles, for instance heteroaryls
chosen from pyridine, furan, thiophene, pyrrole, pyrazole, imidazole, thiazole,
isoxazole, isothiazole, furazane, pyridazine, pyrimidine, pyrazine, thiazines, oxa-
zole, pyrazole, oxadiazole, triazole and thiadiazole, and also the saturated and
unsaturated derivatives thereof. Examples of unsaturated 7-membered hetero-
cycles are ftrithiatriazepines and trithiadiazepines. Examples of 5- to 7-membered

saturated heterocycles are especially tetrahydrofuran, dioxolane, imidazolidine,
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15 cal " nmeans that the sane radical may contain a
saturated carbocyclic portion and/or an unsaturated

W@ 200B08%8¢6 | c portion and/ or an aromati c car bocRCI/EPR2003/010890

portion. Simlarly, the expression "saturated,

unsaturated and/or aromatic hePero- cyclic radical"

means that the same radical may contain a saturated )
Rytazeldingl i Pipgddineon dioxanss amoiphelings atdithiane,  thiomorpholine,

i rtJ.QF aromatic hetero- 20
@%‘?#\%ﬁ%gﬂg '{ﬂﬁ%ﬁg @emf‘ggé %? eé’fg{a urated and/ or
unsat ubidyetic iietaratycles i hddsic each mioh@dycld rcbutte 7thembered, for
fol | owm radi cal s;: Exanpl es .of saturate unsat ur at ed

Histange g%&ﬁ%%’%@h@?%y P inQRlizine. Q'qu?ércﬂ%m@d?lﬁe benzofuran,

el 78 . BD e i i
REhéQgRAent”, kA Yendipidizaler, EBabtiartlop bageotrazane.
Beazothiofutaizehe Ppuene eqinoking), is@juwinolBE&, cimubliMe, phthalazine, quina-
3R Gahendli, FanbhhEER. Yyradbigbel (LS Piio 1.4
&bz%éﬂ)ﬂ%yr’%%ld@ﬂfn%m@ an& Reridine! BnB4alsd thESASRES and unsatu-
in B5, represents N and P repre- sents S; in B6, P

raipd slesimativas theredy, P represents 0; in B8, P

represents,Q;, in B9 P.represents Q; in 1310, .P
repreézﬂégd'%; h?tﬁr(l%'ffs B &%?&9 s”f?,nof:}ﬁélﬁllf, 5 #p 7-membered,
WeRtSTEnES dbe compRdidly Sronedtice $eihstaNcelderii®, ghenazine or carba-
represents N, this atomis preferably substituted by a

B9ler egeat, sueh assatwiates, aad Kpsaisratedidarivativesminereo pirenothiazine
saturated and/ or unsaturated aronatic
bEPhEISHanS

¢ nucleus fused to the nucleus A, T and A
ar e oThbaexpuession t"saturatet] e uasdiubgted gand/omkrsnatic tekbocyclic radi-

S aneBgs (Bt G SRApIICaF AN BRIRID § TR KaFoRcRl portion
9hd/oRen U HsaQafsl cdrBobficGtfion and/or an aromatic carbocyclic portion.

Similarly, the expression "saturated, unsaturated and/or aromatic hetero-
cyclic radical" means that the same radical may contain a saturated heterocyclic
portion and/or an unsaturated heterocyclic portion and/or an aromatic hetero-
cyclic portion.

Examples of saturated and/or unsaturated aromatic carbocyclic nuclei
include the following radicals:

Examples of saturated, unsaturated and/or aromatic heterocyclic nuclei

include the following:
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WD 2004/ 037806 7 or PCT/ EP2003/ 010890 The term
"al i phatic hydrocarbon-based group"” neans a |inear or

whe@nobmsds hydr ocar bon- based chain, preferabl yP@f/EP2003/010890

Cl-Cl4 and better still Cl-Clo, for exanple 5 Cl1-C6
or CL-C4. If this chain is uns&turat ed, it contains
one or nore unsaturations, prefera- bly one or two

unsat ' The unsaturati op

: S are of either °
eghyl eni ety- | eni ey are pref lglb P
et hyl eni e Junsat B2at|ed cont ai B3t easd
two carBdn afons. 10 The ussabtwdt ed al i phati X

hydr ocar bon- based groups usually contain from 2 to 14
carbon atons and better still from2 to 10 carbon

A exanpl e from 0 4 carbon atons. anpl e

5 i ncl ude IkeMb gf oups and especi a
vi nyl , and%imrou[)s, suclBbas
propar gyl . The al kyl gidups Rere exanpl es of ~pe
saturated aliphatic hydrocarbon-based chains. In the

context of the invention, the term"al kyl" neans a
| i near or hssanched hydrocagbon-based chain containing

y 14 ~¢ar bon at ong ath rom | to X8
er stilll from8L
arbon 20 atows

pns, f e e
t . of alﬁé?'
radicals are nethyl, ethyl, propyl, isopropyl, butyl, 'P°
i so- butyl, t-butyl, pentyl, isopentyl, neopentyl,

2-methyl butyl , 1-ethyl propyl, hexyl, iso- hexyl,

neohehyl pentyl, 3-gmet hykpentyl,
d I bulyl, 1,3 di yl. 2-et hyl Bty
]181-1% hy Y &t hyl péaﬂyp 1- met hyd fiexy| .

1- propyl butyl, 25 4, 4-di met hyf pentyl, octyl, pe
1- met hyl heptyl, 2-nethyl hexyl, 5, 5-dinethyl hexyl,
nonyl, decyl, 1-methylnonyl, 3,7-dinethyloctyl and

7, 7-di npe t yipe The al kyl ene groups are dival ent

gﬁﬁ&b@ cgrresponding to the al kyl group above, but in

whi ch a o Fo tom has been replaced by a bond. The
expression "optlonally hal ogenated al kyl interrupted

by one or nore 30 oxygen or sulfur atons” nmeans an

al kyl chain in which one or nore of the carbon-

inawbich ,P¢ serreserttal ®g8roro8Os anddvl-repesenés Noon @s Rreferably, in B1,

. %@égg@%ﬁ@?%\& r95¥§§r%s85ts\’8 ozroé);Ai/n %337,%5represents SO, 0r O and

M represents C or N; in B4, P° represents S; in B5, M represents N and P° repre-

sents S; in B6, P° represents O; in B7, P° represents O; in B8, P° represents O;
in B9, PP represents O; in B10, P° represents S; in B11, P° represents O; in B12,
= represents O; in B13, P° represents N.

If M or P° represents N, this atom is preferably substituted by a hydrogen
atom or by alkyl or alkylcarbonyl.

If T represents a saturated and/or unsaturated aromatic carbocyclic
nucleus fused to the nucleus A, T and A are ortho-fused, the nucleus T being
linked to two adjacent carbon atoms belonging to the nucleus A.

Thus, by way of example, T and A may together form one of the following

radicals:
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8 sulfur atom it being understood that this chain
does not contain two consecutive oxygen or sulfur

wW@r@a®37806 even an oxygen atom attached to a seECT/EP2003/010890

atom Exanples of optionally hal ogenated al kyl s
interrupted by one or nore oxy! gen or sulfur atons

are: 5 - al koxy; - thioal koxy; - hydroxyal kyl; - alk
- SH, igwhichwal k is al ; alk' - Calc - akk\ 4
whi ch " are ent | y al kyl a

Calc i or the ing rddicals AR

one or t he al kyl yl ene chains présent

are hal ogenat ed, for exanpl e perhal ogenat ed. Exanpl es

of the latter hal ogenated radicals are - OCF3;

- OCF27he3erm "aliphaficCh@irocasbOhdiase8-debdp'Orizangra linear or branched
- CF2- S- CF3 t ha

RIS F G- PASed, BRB N AT raAPHOCaE Crs e DELER Silh Grefenfor example

ey ~chlorine, bromne, iodine or fluorine.
According to one preferred enbodi nent of the
i nventfitbis, chaimisluBsatnrigdnit eanlajng epe es amreamnsaturations, prefera-

b g%ﬁ%,%#g%f“bs YRHRES TS RS rSarS aaht Sl snbRnic or acety-

[ 8RN THey Zie QbfcpaRy sth@shiet Theip@aRltamd chans cOntain at least
represents optionally Substituted pyridyl. Preferred

v saronesiomsof the nuclei A and B are hal ogen at ons,

por t o1 Ranls e il SoarbBnifishR disfeS Sty contai from

prtefier edrbyn Reone dnthBétter3tif fRinall tv, 10TcdrbpheRemss farexample from
optionally substituted nonocyclic or bicyclic 25 aryl

Aue Metarboh @toraganpl e phenyl or naphthyl; or a

TONOCESBIA oP U boue8 Atk 4R ANHoARs WP ESANARY vinyl or

aromati C rocyc nucl eus, “con

EWEGMEW:YBWO@O&FB, éumsuprdbla;agm_ S, the sgi d |
eter c nucl eus optiona ei ng, sybst i t ut ed;
pref e?gél %Jt,(ﬁﬂr PER? ¥E @n&g}ﬁﬁ 6% ei?gur @ﬂph?%wﬁﬁa@?@ﬂ?on'based
Biaine- |yl, phthalimdyl or succinimdyl, whichis

optionally substituted. 30 Preferred substituents are
oxo, H thel cydextarfdhe invantionythiecterins"abit’l meainksya linear or branched

R aP e B0 e AL AR bt 15 P BERR R0 Beraby o
altk}§ an@bebk¥tiEfdnT 2dbBba®of dmseRiresathledtdm!1 &5 4 carbon
al kyl am no; -alk2-CO O R5 in which alk2 is an al kyl ene

ptamgal and R5 is as

Examples of alkyl radicals are methyl, ethyl, propyl, isopropyl, butyl, iso-
butyl, t-butyl, pentyl, isopentyl, neopentyl, 2-methylbutyl, 1-ethylpropyl, hexyl, iso-
hexyl, neohexyl, 1-methylpentyl, 3-methylpentyl, 1,1-dimethylbutyl, 1,3-dimethyl-
butyl, 2-ethylbutyl, 1-methyl-1-ethylpropyl, heptyl, 1-methylhexyl, 1-propylbutyl,
4 4-dimethylpentyl, octyl, 1-methylheptyl, 2-methylhexyl, 5,5-dimethylhexyl, nonyl,
decyl, 1-methylnonyl, 3,7-dimethyloctyl and 7,7-dimethyloctyl.

The alkylene groups are divalent groups corresponding to the alkyl group
above, but in which a hydrogen atom has been replaced by a bond.

The expression "optionally halogenated alkyl interrupted by one or more
oxygen or sulfur atoms" means an alkyl chain in which one or more of the carbon-

carbon, carbon-halogen or carbon-hydrogen bonds is interrupted by an oxygen or
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WO 2004/ 037806 PCT/ EP2003/ 010890 9 defi ned above for
R4: -CO-R6 in which R6 is as defined above for R4;

whyanoxises al kyl ; -al k3-TT-Q i n which al k3 r epr BGERPR03/010890

al kyl ene, TT represents O or N4, and Q represents an
opt| onal Iy substituted aryl al k§/| nucl eus; opt| onal |y

stituted heteroarylalkyl; -COK in V\hlch
%l reaigRt dt taq%lngwr@er%tp%mat this chaip d@eism%ﬁomaln twoj epnsecutive

ggyogifﬁ tﬂg&ﬂ%@%g(\éﬁg en'?{e\gedh r eg&%ﬁl? A;ﬁl?l)t/t?gﬁ%# ‘P@a s%llfhﬁatom.

am noEkamIpleshgfcbpi)qrmllly)Halogwiamd)alkylsaihterfupted dlyesred by more oxy-
i mda- I al k and al kenyl. Even nore preferably,

§en 85?8 ”b‘h%rﬁyl pyrrolyl, phthalinidyl or suc-

ci ni m dyhgRy;i onal Iy substituted by one or nore

radi cal s chosen from 10 - al kyl optionally

hal ogenaﬂmﬁlw or optionally interrupted by one or

nor e n r ul fur atons; - alk'-O-CO R4 in which

alk' is ng)ﬁje ne radi cal and R4 represents alkyl

or al kyl ag? ncs|-| .na,{,mghgq}oqg Biky {:-n which al k2 is an
al kyI ene radical and R5 is as defined 15 above for

R4; ccﬁlha—lcﬁalmr EK"RE whicks atké fandealkilsoe éndeperrently -alkyl and

hydroxy teroaryl al kyl, preferably
im dazolaé);% 'ﬁﬂ OP§ -al kenyl . 20 Advant ageously, R

oetheasrrdspording ridiodls |nTWﬁ|c*thwuﬂd1br@fof t}’i@afk?r ﬁluélikylbne chains
in which n represents 1, 2 or are al so referred

Rhesert ag '93|°§1@”%1tﬁ€| far e&a@nl%aéﬁaﬁ@aﬁnatw chosen from a
hydr agg, é Rbf Fhe W?ﬁ%g§§|o§bﬂgieda%cﬂkéﬁ¥' ol OURFy; - OCF,-CFs; -

opt i ona nterrupte ne-or nore oxygen

ChHHO+Cht;0:B-Chs; h&@w@ﬂsybrg@ﬁ%-—cm in Whl ch L
SiR R2R3 in which_al k3

+epr cdaeldf adials ot erde A A
ndeparat weedereiem Ao EoF RS, Keing pruorine

whi chAegatdingndio abkg pl;aﬂer}ne@dembbsdlr?e]tttreéethe aT\ﬁnr’]uonom and B
B3Rar g Ry PR i i BaRas e etk FaR S en

pyri dé(écor&n@et@r@ﬁﬂﬁéﬁ @T@f‘ﬁéfd errfbdoﬁ’rhéﬁﬁ@ﬂfh% ﬂweﬁtlor?rB $epresents
R represents H and and Yi represent a hydrogen

eptiomady shbstitutad pleny (ﬁﬁd Anepresentsaoptiodally whibstitutedpyridyl.
att aghedeh & dLbLRUERE SRR A Bind® & %%Ioadeln atoms, and alkyl

and alkoxy radicals, in which the alkyl portion is as defined above, this alkyl por-
tion preferably being C1-Ce.

Preferably, T represents an optionally substituted monocyclic or bicyclic
aryl nucleus, for example phenyl or naphthyl; or a monocyclic or bicyclic, satu-
rated and/or unsaturated aromatic heterocyclic nucleus, containing 1 to 3
heteroatoms chosen from N, O and S, the said heterocyclic nucleus optionally
being substituted; preferably, T represents a nucleus chosen from phenyl, pyrro-
lyl, phthalimidyl or succinimidyl, which is optionally substituted.

Preferred substituents are oxo, a halogen atom, alkyl which is optionally
halogenated and/or optionally interrupted by one or more oxygen or sulfur atoms;
-alk’-0-CO-R* in which alk' is an alkylene radical and R* represents alkyl or
alkylamino; -alk®-CO-O-R® in which alk?® is an alkylene radical and R® is as
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identical to each other. WD 2004/ 037806
PCT/ EP2003/ 010890 10 Simlarly, the radicals Yi, which

wae@smsseched to different carbon atons, are POL/ERI003/010890

identical to each other. One preferred subgroup of
conpounds of the invention confists of com pounds for

whi ch the radi cql s X gxnd Yi, atst . ached to the sane
dafinemh aboye R RE; -GOrB2in which & dsaase detined abexe fop RY; hydroxy-

g& Og&ﬂﬁa"hggqurekgqu %eﬁ{sogkyﬁﬂgggvgggré%gs & & NH, and Q

|cularly p 0se

femrbsé\mteg anoptonallyy 3ubstiited rm'?/tallqml a:rutl&u@r eptionalty substituted
-trlfluororrethylbl hen- 2 car bonyl am no) -2, 2-di f

h@éﬁfeﬁly}?é@[l,l @K wia@heK rqmesents alkyl or alkoxy; or -SO2-K In which K
é déf %B%’:Féf) 3 W(erb %Idll\ﬂ-%\n@ni}ﬁl\ﬁmcﬂolal%* 2nd alk® independently

uoro enz I oxole
Eipl(réSemlteah«y}Qdf geirgmoz’rkl}yl claydronyahlbyn retedalyldlkyl, preferably imida-
i oxol e; -
I(y%?kﬁ’r?'? &)‘PBW]et hoxybi phen- 2-yl car bonyl ami no) - 2, 2- di
f' uor eReAZAbM ﬂ') ﬂden gf)?/'?presents henylo%rrol phthallmldyl or suc-

5-(4' -1 sopropy car bony amn di ox
cingmidyboptionally substltuted by one or more radicals chosen from

5 (4 - g{}rl 'é@ﬁ&%g@gﬁeﬁga25%/&%&?0”%"?%%?%p%éoz by’ dne or more

uor obefl

5x§g’en 6t Syfadtoeear bonyl oxyet hyl bi phen 2-yl car bonyl am
2-di fluorg- benzo[ 1, 3] di oxol e

5- (4' = gl OGP dhreinhwxigh 2likeis @'lkpﬂﬁélﬁ radiget and &R Tepresents alkyl
g} ﬁ‘@r@b | uoro- 20 benzo[ 1, 3] di oxol e; -

? Y bxycar bonyl et hyl bi phen- 2-yl car bonyl am no) - 2,
2 di f | eik®?aber@R® [nlwdlich akdlis;an alkylene radical and R® is as defined

4' -i sopropyl bi phenyl - 2- car boxylic acid
@BOW%ﬁHdiynethyl 2 3- di hydr o-

benzol &t Kl YHAIRY 19 88Bed Sy d i | sopr oby

bi phenyl ony am no robénzo[ 1, 4] di oxi n

- 2 yt hpdiﬂmyyalkyll‘lyl car bamate; -
-eth

he I-2-crb li,¢c acid
(2. 5. el e RN 2Rfge. -
4' - tridjkdipf omet hoxybi phenyl 2-carboxylic acid
benzo[l 3]°di oxol -5-yl am de; 30 -
- ( 2Adyantageeously) IRb“'eptaaeyltslz aralidxyl i aci d

2 ?hé'o%%%’é’uen” o(];fl fh?é] forr%'t.l%xpln whYcr? n représents 1, 2 or 3 are also
preferred.

Preferably, Xi and Yi are independently chosen from a hydrogen atom; a
halogen atom; an alkyl group optionally interrupted by one or more oxygen or
sulfur atoms; a hydroxyalkyl group; -COOL in which L is as defined above; -alk®-
SIR'R?R? in which alk® represents alkylene and R', R? and R® are as defined
above; -alk*-O-CO-alk® in which alk* and alk® independently represent alkyl; -alk®-
O-CO-NH-alk’ in which alk® and alk’” independently represent alkyl.

One particular subgroup of compounds of the invention consists of the
compounds for which A represents pyridyl; B represents phenyl; n represents 1, 2
or 3; R represents H; and Xi and Yi represent a hydrogen atom or a fluorine atom.

The radicals Xi, which are attached to different carbon atoms, are not all

identical to each other.
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- 4' -isobutyl bi phenyl - 2-car boxylic acid
(2, 2-difluorobenzo[ 1, 3] di oxol -5-yl)- am de; WO

WQMM)%W(BOG PCT/ EP2003/ 010890 11 - PCT/EP2003/010890

- (2- net hyl propenyl ) bi phenyl - 2-carboxylic acid
(2 2-di f1 uor obenzo[ 1, 3] - di oxdi0-5-yl)ami de; -
6-chl oro-4'-isopropyl bi phenyl - 2-carboxylic acid

(2, 2- Similarbs, dve redicals 3i- whicharel atopeydaidiféerest carbon atoms, are
EQF%\ g{e?, tidar té éafchLb%%’PEt hoxybi phenyl - 2- car boxyl i ¢ aci d
[ - | UOF

benzo-"T1, 3] di oxol -5-yl)am de; - 4'-(2-be

nzyl Oxngepiefénred-stibgiduy obcon@buaﬁslofaheanv@mm congists of com-
acid (2,2-difluoro- benzo[ 1, 3]di oxol -5-yl)

eomm(ywwchtthefrﬁd@atﬁ%t ﬁasl i piieshad mmﬁmﬂ wbon atom, are
nﬁcélz?r?d Qﬂt‘ﬂr)&?lr ur%%%?%%q]erﬁeny Pé::ﬂg‘P oxy |c aC| d

(2- rrermgmmdlsyhat are particularly preferred are those in the examples.

6 1 6 THETHRGS LomnGLReR SRR BHIAYY Poefepdony! ) am
inol-2,3-¢ n(EMﬁfﬂ%B%}ﬁchy[blrpﬁ’érﬁiQ%?fédé}‘bgnylbﬁ’ﬁﬁWﬂZ 2-difluorobenzo[1,3]-

et hyl car ba
i f1 uodiolelezo[ 1, 3] di oxol - 5- yI car banoyl ) - 2' - net hyl bi phen

y! :Ae't %J\'}%(% i hﬁ@,}(lg‘ ﬂ%%?ar balpqrby?%mlpa -2,2-difluorobenzo[1,3]dioxole;
benz of Mﬁlrﬁétﬂé?bm&éﬁ @mcaﬁ)onmmhdsy\@nidlﬂu@rwerﬁbnesaa@Qole

not only towar t he conpounds of formul a |

al so t ov@-l(‘Hﬁ”ﬂwoﬁéﬁth@XMM@bﬂ yl@ubpnylaﬁén@)ol‘racmﬂupr@benZO[1 3]
t he f Fw'a | contains an acid function, for exanple a
carboxy c’function, this acid can forma salt with a

m ner ab- (4t|sopgm§ylMpﬂv@mg-ylef@rbenﬁam:@@)b@hzﬁ[al ﬂauomt&
organi c or. m neral bases, nention

sal t s~ f or Re(d’ whyh?’rmemy@lm Zwlcpﬁabpnﬂarramo)az ;Zaqhﬂuorobenzoﬁ 3]-

rretala iekallne earth netals and transition netals
(such as s(’)dl um potassium cal cium mnagnesiumor 25

al um hi sH@'-ethylantihoterbenyloxyethylaip emrHylcarbon yamimg2,2-difluoro-
or te tlar mnes (such as diethyl am ne,

triet ?”Zoﬂ‘[] edioxol8er i di ne, pi perazine or norphol i ne)
or Wif élﬁﬁitﬁfllﬂifbﬁ%t 3ﬁj§ métﬁ%l;ﬂisﬁﬂé{ggﬂ;ﬂdggénﬁéhﬁ%)@EZ difluoro

megl umine) “or with amno alco
3- ani bemza[A/3¢diozele; 2- ani noet hanol) I f the conpound of

e ot TP BT LA BB IR fuBrobonzo-
an orgagldfoxele;M neral aci d.
- 4'-isopropylbiphenyl-2-carboxylic acid (3-methoxymethyl-2,3-dihydro-
benzo[1,4]dioxin-6-yl)amide;
- 7-[(4-isopropylbiphenyl-2-carbonyl)amino]-2,3-dihydrobenzo[1,4]dioxin-2-
ylmethyl ethylcarbamate;
- 4'-ethylbiphenyl-2-carboxylic acid (2,2-difluorobenzo[1,3]dioxol-5-yl)-
amide;
- 4'-trifluoromethoxybiphenyl-2-carboxylic acid benzo[1,3]dioxol-5-ylamide;
- 4'-(2-hydroxyethyl)biphenyl-2-carboxylic acid (2,2-difluorobenzol[1,3]-
dioxol-5-yl)amide;
- 4'-isobutylbiphenyl-2-carboxylic acid (2,2-difluorobenzo[1,3]dioxol-5-yl)-
amide;



10

15

20

25

30

The salts with organic or mneral acids are, for
exanpl e, the hydrochl oride, hydrobrom de, sulfate,

whyanosmsne sul fate, di hydrogen phosphate, citraP@I/EP2003/010890

mal eate, fumarate, 2-naphthal enesul fonate and

par a-t ol uenesul f onate. WO 20041037806

PCT/ EP2003/ 010890 12 The invention al so covers salts

t hat -aIm'-(ﬂvnaetlawbtcajﬂrwl)b@mnat—?mrtmxylic r gcitla(2,Rsdifluarabenzo[1,3]-
of théa n& Hnds of the formula I, such as picric

aci d, 9igxQry-¥Namide: or an optical Iy active acid, for

exarer %- E@Ib?émr' %oﬁ%@lb@h@ﬁﬁ@&ér‘b@&?lﬂf 'é‘c@c(de difiorobenzo[1,3]-

delic acid or canphorsul fonic acid.” However
pr ef ediord-SyhHgmidgs of salts con 5 sists of salts of

accept nmbrog Tl gsTiaiybibrert| 2 TR OREITELRE (72 dfugrobenzo-
to thm, :ggtdxgﬁslmaﬁqaéve forms (stereoisoners),
enantioners, racem c mxtures, diastereoi soners

hydr at e& (arhﬁr&ylweﬂwlm metbxlblpf@@wbama&oxyhﬁe acigh n{2,2-difluoro-
"sol vg%rgzsoggmd 8)?&65 ds" neans the addition of

i nert eRt m) es to the conpounds, these

sol vat eg- rﬁ@thﬁkykg -ﬂ'ﬁll@@@memoxgblphbaylpz cersaxglicf acite (F,2-difluoro-
attraction, npl es of @eol vat es are nonohydr at es,
di hydpenzai1 33]‘1%%5{&59?'@ The term "pharmaceutical ly

usabl eg! qﬁé‘ﬂh\d{?‘&'-t\‘lﬂﬁoréﬁ?éﬂéxytglﬁﬁerﬁ?‘%r%owaegcig ]f(blrﬁeﬂfoxymethyl-

t he conpounds accor to the i‘nvention an
prodr2,§- chbth@bedzo[ﬂzﬁd'ﬁbrm-ﬁgnl)amlqbe ,odrug derivatives"

gglnfs 1 éz(ﬂ@pms yﬁ-@ﬁﬂ}@gmeﬂp%uﬁpénﬁ- @(5?69?” b@ Ib@rb 3-dihydrobenzo-
sugarg Lﬂﬂlo%rngﬂmBﬁ‘Bﬁl efiffoarBathatdiat are rapidly

cleaved in the body to formthe active conpounds
accordi ng-[6' dZt%élﬂunmﬂnm{ﬂu 3ldinxgl-faylsarbamapiie-methylbiphenyl-4-yi]-

bi ode ric derivatives of the conpounds
20 ac%yﬁ&ﬁgﬁ?gb rﬁé? S nvention, as described, for
exanpl £.eth{iblgHenyil2- d%‘ﬂl%)@llclabﬁj b&Azdi7, 3]&|é98l55~ylaﬂilde

invention also rélates to m xtures of the conpounds
t he fBhemn\eermonaa@hﬁe@t%n@toomlméowam@nmeofr‘pmp@wn@aweeformula l

i somers, for example in
gq?f(%gé?&%%dsépgf%htﬁﬁ%spl 3, 1:4, 1:5, 1:10, 1:100 or
1: 1008 th@ Tohipoun@astt iheufornbla Dcelﬁteirfsedn rmimﬁmc‘ubhejor example a
are m xtures of stereoisqneri C%W&Founds

eRpSUIfIINGHOR.HBIS #RjE fANJA™e &b éﬁﬁW@@'W organic base.
perf OAQ‘e&Eng)Ié’é 8F$§If§jwﬁ$ %qﬁg 'E)IQirﬁngraq PRES NBeftio may be made

carboxyl1c acrd o
of the salts formed with metals and in particular alkali metals, alkaline-earth
metals and transition metals (such as sodium, potassium, calcium, magnesium or
aluminium) or with bases, such as ammonia or secondary or tertiary amines
(such as diethylamine, triethylamine, piperidine, piperazine or morpholine) or with
basic amino acids, or with osamines (such as meglumine) or with amino alcohols
(such as 3-aminobutanol and 2-aminoethanol).
If the compound of the formula | contains a basic function, for example a
nitrogen atom, this compound can form a salt with an organic or mineral acid.
The salts with organic or mineral acids are, for example, the hydrochloride,
hydrobromide, sulfate, hydrogen sulfate, dihydrogen phosphate, citrate, maleate,

fumarate, 2-naphthalenesulfonate and para-toluenesulfonate.
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OH 11 30 WO 2004/ 037806 PCT/ EP2003/ 010890 13 in which
A and T are as defined above for fornmula I, optionally

WO p00aosisv@t ed form with an am ne of the fornedtHEPI0D3/640890

RNIIl inwhich R Xi, Yi, n and B are as defined

above, in the presence of a badde. 5 The term

“coupl ing” nmeans the formation of the corresponding

am deTheorml/enﬂTon palsborcavelsi §a&euﬂ1atnglIOWnepsud\ablen sepgration or

t h t escri bed i.n
e e oG Sl R Brmula P ST bl oxalic acid
6€bhv@g§tlc\aﬂy @fctlt@%cﬂzplfér bkw&mmwr@ dlbeﬂfﬁd))ﬂféarfd?i% acid, man-
carboxylic io function - has been repl aced
delie acigaer campharstipoie, agidchoweveca |fzreferrﬁdva14lzgﬁouﬂlaO of salts con-

g%&%fag%lgsom hie %%86%3( Sﬁfé%gfgsr%h% Ia\gﬁg (5)?1@ rﬁ%g%{?‘@lly acceptable

nitrop

Beids surdbaisas m de acyl oxy (such as pival oyl oxy); P-C4

al koxK) car bonyl oxy; di al kyl - or di cycl oal kyl - O-ur ei de

gr oup ] NEfiNVeRIIQN, AL FRIatess [ He Oplicg aptlv%rf@rrugégtqrﬁmsomers)
EHQ fiorh& rQ@érﬁWb&tﬁe@CHQs‘;&éoES @%ré@%%dcf@ol\étes of these
per orne € presence of a coup ent or
cosipaonds.al he terhotidlvatds of ﬂmgeommhpgumds"tmeam ¢seadédition of inert
of, an, ac

9'&(?'83( iéé@q Ertﬁ ESI%IPOHS)@$ Iotﬁ%%ggfv,ﬁt@ﬁ frming on account of their
[ t cy@el

PR Arse Sariggs S S10adkcy R EH ARl nyortes

and atkaxiflesous nmedi um and espeC| al | y d| cycl 0- 20

L SR B S SRS B i o

b@lté@lﬁe%n@p?ﬁm%f &ddaydiaf ta'the Mvehtién BAblTWrédrug compounds.
coupl i ng agen
o ( ? Ehgtié?momro@rm derivatives]’ meansncompouadet ofyther formula | that

R R b o8 5L e Bt or oo
pépﬂ&iﬁsylandfthat afeorapdly; cleavart imathestddyotry foreNth@y 4étRie compounds
according to the invention.

They also include biodegradable polymeric derivatives of the compounds
according to the invention, as described, for example, in Int. J. Pharm. 115, 61-67
(1995).

The invention also relates to mixtures of the compounds of the formula |
according to the invention, for example mixtures of two diastereoisomers, for
example in proportions of 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.

In a particularly preferred manner, they are mixtures of stereoisomeric
compounds.

The compounds of the invention can be prepared by performing a process

comprising the coupling of a carboxylic acid of the formula Il:

i
TA@)\OH |
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- bronotris(pyrrolidino)phosphoni um
hexaf | uor ophosphate; -

w@hdoans7sdy N, N , N - bi s(tetranet hyl ene) f or manm di PCT/EP2003/010890

tetrafl uoroborate. WD 2004/ 037806 PCT/ EP2003/ 010890 14
Exanpl es of preferred inert sdidvents are especially
optional |l y hal ogenated aliphatic and aronmatic

iy whishaf s T (se @s definesxabrve fosformda It oplienmally in activated form,
ene chl oride, chloroform
@@Bbag%&?‘ﬁ%yé@ﬁ?é?ﬁ%'gy@. chl oro- et hane, chl orobenzene

or dichl orobenzeng); am des (such as formam de, N, N 5
di met hyl f or mam de-N._di pet hyl@cet am de,
N- et hyl - 2- pyrrol i di

- 2- i dijhoge Yand Fe Xi
1 de); and nitriresy ucha
acetonitrile or isob ontprile). Thénreacti An S

met hyl phosphor yl am
advant ageously performed in the presence of a base

959\6}\;&%& 5{;@ ﬁyr' . %?%uéﬁlﬁggb !%)l gg] iﬂCtHXr irgéé}?ce of a base.

1, 8- dTFﬁéa!@rmyCd:dlIrﬁmg" Gheans ahé- onaliGBLf, the corresponding amide
1, 5-di azabi cycl o[ 4 0] non-5-ene io (DBN),

borddi azabi cycl of 2. 2. 2] oct ane ( DABCO or

triet i
NN dﬁ?s @Eﬁopw{ﬁaqplﬁﬁph% gorfi_‘m]éllgbes taken from the reaction condi
hbmdbsd:nbydahdhemtaaraidrethEpeqﬁrdwwﬁh@mc| d |s used

w t hoyt preactjyation of the carboxylic
t he t%ﬁ &é‘&@@ﬁ‘t erjvatiyg fthe aS\dZ" mf%emw@ 'Bé{&'ﬂ'ea the carboxylic
pﬁﬁ:%ﬁeb qgériﬁgéﬁrrepl%éd’%&% mbte rbadf e ﬁ{dc’t’éﬁ e§'uch as -CO-K,

orm of t oxylic acid is used, equinolar amounts
ot whtdineKactBnmtes adralogén atmm a(espmlally aauhk)nnenaitolnm)s ataigwdazolide;

Briifapiericd” Aroendsira EoNRS Sheeipinalo, EVBkY, é%%éh as pivaloyloxy);
(€l]-al 'aﬂ&)x? érb@n)ﬂﬁwr&laIRf/loél‘fUT&?cll%ﬂ@ﬁUi-uréWe oza b]es

exanpl e nolar ratio carboxylic aci or of
its abitthessarapownda obtheréoramilad! pee yisedbattheisrfrae sacbaxylic acid

Rth, g i 1§ BelroRbU Tt e oot oL PacliPARB eent, for nstance a

agibaaliiags Uspliorgllynim itie hreeé N&e of r AP Nactivating r &jehite for instance
&15 and 35C) and the reflux point of the solvent. The

¥doxyenzatiazqle cahyFeoXysUeRInIRER. 15 and 40C and

bette (1) T

beLs SRR INA A e 4SRRI AP R copooimices,

tatrbm:duﬂﬁdefs‘ thdteamasblubw ire a@caﬂlljdzd)ust Iheddiutn BAd usspbcially dicyclo-
or i js aci chl ori of the, .

g@%ﬂ%&ryp fmidls, lspprapy fﬁaéaa lirgid syara ﬁ@mpgwlwr@mw')-&ethy'-

%,Jb%qﬁ"qlﬁjé)n the carboxylic acid Il. This reaction is

vant ageously performed at |ow tenperature, for
exanmpUse daettmemadeﬂﬁomwglenﬁ@lly pf arh;eohtbieyfoba\tvmgemou;ﬁi@g agents:

and 10 ette still en 0
ol ar - Geftstzabesoyiarr e RN A T e e RRR D Refafluoro-
hal oggradhte (HBTU):;

- 1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide hydrochloride;

- isobutyl chloroformate;

- methanesulfonyl chloride;

- bromotris(pyrrolidino)phosphonium hexafluorophosphate;

- chloro-N,N,N',N'-bis(tetramethylene)formamidinium tetrafluoroborate.
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al i phatic or aromatic hydrocarbon as defi ned above
(for exanpl e dichloro- nethane); an am de as defi ned

w@bove37sps ef erably N, N-di net hyl formam de; a nPCTEP®0XE10890

defi ned above, preferably acetonitrile. WO 2004/ 037806

PCT/ EP2003/ 010890 15 Advant ageldusly, an excess of

oxalyl chloride is reacted with the carboxylic acid

1. Thxaawlep ehpwfermed diert Belveatshaseyesreciallydoptionadly hadogenated

. e h I an nner. uc y
BRI ol Rt g ML Rt T B Rl touene
benzene xylénermettgishd phiprigeatkeidrdfyrm, patbepntedidichlopide, dichloro-
in 5 the art by carrying out methods known to those

gfhanee #higiobarzefe or gichipkpbenzene) amides dsuck asefasmamide, N,N-
. t.h i .
gﬁ%‘g{ygﬁﬁ@ﬁ’% Hﬁ Héfh?%?meﬁﬁ'dh ?"P W‘i{y&%}t"ﬁ%"q‘g“@nar‘d hexa-

megthepleosshdrylamide) eedanitrites @uah fasradetoriiifife be pobugbAitrile).

rovs) THE 18aEaTL Readvasdaaesii b poNayed i dispredenchz base cho-
46 G5 Mot S TRy I PAPY, 20 BB,
df8-diazabicyolo[%a4 Vunddcs7epact gDBU) t Heb-dizzabinyelapt.3d0]non-5-ene

15 4 BB SIS pSBL ke b b Rebe). iy
amine, N,N-diisopropylethylamine, and Hiinig's base or N-methylmorpholine.

If the carboxylic acid is used without preactivation of the carboxylic func-
tion, the two reagents Il and Ill are preferably reacted together in equimolar
amounts.

If an activated form of the carboxylic acid is used, equimolar amounts of
the acid Il and of the amine Il are, in this case also, preferably used.

However, it is possible to use the acid or its activated form in slight excess
relative to the amount of amine present: by way of example, the molar ratio of the
carboxylic acid or of its activated form to the amine ranges between 1 and 3 and
preferably between 1 and 2, for example between 1 and 1.5.

The reaction temperature is advantageously maintained between room
temperature (15 and 35°C) and the reflux point of the solvent. The reaction tem-
perature is between 15 and 40°C and better still between 20 and 30°C.

According to one preferred embodiment of the invention, the activated form
of the carboxylic acid |l that it is used is a chloride of this acid.

The chloride of the carboxylic acid Il is prepared by the action of oxalyl
chloride on the carboxylic acid .

This reaction is advantageously performed at low temperature, for example
between -20 and 15°C, preferably between -5°C and 10°C and better still
between 0 and 5°C, in a polar aprotic solvent, such as an optionally halogenated
aliphatic or aromatic hydrocarbon as defined above (for example dichloro-
methane); an amide as defined above, preferably N,N-dimethylformamide; a

nitrile as defined above, preferably acetonitrile.



in which Lv is a |l eaving group, such as a hal ogen

atom preferably a bromne atom aryl sulfonyl
wWopiosmbé y substituted by al kyl (such as PCT/EP2003/010890

t ol uenesul fonyl); or opti onaI1I5y hal ogenat ed

al kyl sul fonyl (such as nesyl CF3-S2-). This

reacti on can be perforned in any polar solvent, such

as anAdyantageorsly, lgﬁb@@%nﬁowymmpm iscresctet withtthe carboxylic
AL e Thd i BRI . SarBbyl ok S die, ot in any other

dbhsetioPRY marineel sucht & b thelaction ehs OdILRTISor PCls.
di met hoxyet hane or diethyl ene glycol dinet h‘ié’vet her)

or a B?oﬁfélr@u‘éwhﬁsfoé@é apoareré@anIy RiERgre oah@erson skilled in
> cyc? hgxanwgbuqﬁb cc |ng WSgg%éﬁ'e eIn the art.

enbodByemay of |ILdstratIONed:dhebll1e 1t eloWwaséraces ahenstlepsefcﬂlthe prepara-

ase, such, as . KOH,_ Na , . Na2( KHCO3 or

ﬁew ar*rw@'r}oealepmnofK f@ﬁpferrawériﬁ lrswb%g%rrser%se@& e &nrepresents
a9 SLoiplbnd N6t prefents.~-CH(CH-OSi
sl| t excess o eagent IS usua Iy use

anount of a 15 conpound VII1 used. Thus, the
nDIar rati o of conpound | X to conpound VIII preferably
ranges between 1 and 3 and better still between 1 and
2. Sigchakleyt the nolar ratio of the base to conpound
VIl ranges between 1 and 3 and better still between 1
and 2. i i), oxidatigeyy of the“}ern1nal doughe
bgﬁgio npoune— i § pér- 20 forwede» ToO an
0 S t, as _Mheta shLer oper bgR
can be used The reaction %% preferablggperforneg’rﬁ‘f7
a pol aypprotic solvent, gpch as one of those defi ned ©
above. The solvent is preferably a hal ogenated VI
al i phatic hydro- carbon, such as dichl oronethane. 25
This reaction is advantageously performed at roo
tenperature, i.e. between 15 and 35C |f i)
nmet a- chl or operbenzoic acid is used as oxidi sing agent,
this agent is u Q ASTHhgbiR'R¥RESS; fel ative to tQF
anount of conp VII| In this ca 0, a nots

10

ratio of t[ReNox (Pg agent to compound M\ _Kandes OH
between | and 3, for exanple 30 between I%and ®
step iii), t eepox"r/de of the formula VI is treat by
the action,of a base, such as an alkali netal hydride
or an al kaliynetal al koxi de. Preferred exanpl es of WO
2004/ 037806 PCT/ EP2003/ 010890 17
/Q[Oj/\OSiR1R2R3
HoN o
lla
In scheme 1, R', R? and R® are as defined above.
15 In step i), a compound of the formula VIII is reacted, in the presence of a

base, with an allylic derivative of the formula IX:
CH2 = CH-CH,-Lv
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al kali netal al koxides included sodi um or potassium
met hoxi de, ethoxide or tert- butoxide. The base is

worerog/opised er abl y sodi um et hoxi de. | f the basePCHEP2903/010890

al kali metal al koxide, the reaction is preferably

performed in the correspondi 1§ al kanol. 5 The

tenperature depends nore particularly on the base

rhodich LVfis tehbedvirse grmjparsuadhkad; ia helogienadtoaxi pleferably a bromine

Bﬁw‘é@%&%ﬂ@nﬁ%@?@bf@ Sunsts #7330 Ry g Blengsutony: or
BptiGRaR 1RA6g awf)}&%lféﬁw(sheh lsirM8s |@rfdpg,-9091;nt of
|de resent or

epox- exa from
equi vahtsmegchm csnétfeep%mrmed onamy polag solvent, such as an optionally

FrosPafd Aot hER-aptn rstabon Rl dBldL8p aitflg. such as
moééﬁhétf dbboef oF Ml dn %that (such 5 dRBIRgI %thdt, Wlb@bropyl ether,

R1, R2 and R3 are as defined above, is gener al

teé@&wéﬁpfwam dioxin, dimeprvethane pe dﬂezthvﬂ@na g}ycqﬂrﬁlmeéhyl ether);
BE 83650 Rbudh BRSRaotIHE i AR S8ibTe DSy (BRI tone, iso-
pho:@tnb)dramclmextanob@)yl am ne, diisopropyl ethyl am ne,

il ?{Céggqer)épr;g}rg@r}% Bgl\ptfgrgqtaagl Qﬂ%lﬁﬁLQF thee%\/\r/er_mtlodn the base is a min-

r i
Bl D S o MR KK, Mo S0, MO KHCOp A7 K5 Gt e
and drke h'gbalmn teraperatafceisapreferablyy betweert N$l amd 4@°Csand better
used as a xtyre w th 4-(N, N-di met hyl am no) pyri di ne.
ﬁti?”etﬁ%t"‘fe@ﬂr& ‘33”5 e[;Vlhal ogen atom and nore particularly
a_chl ardjjpt @e8ts bhfead&taii i%"hélfallpelﬁéy F@Qtn?é“t@tﬂ?@'a%ount of a

aprotic solvent, for 1hstance a halogenated ali -
p@mpoundly/dli@sadbon such as di chl oronet hane. This

! enpel B Be HRRBEE B SoheREn K BeedtheO G \u erefgpably ranges

BERRsEh Plane@BTRAY BétEr rstfr‘ll Bétv%ﬁari o a‘hHeZ asliﬁm@ﬂyoﬂwe molar ratio of the
conpound V is con- ventionally used. The nolar ratio

base trecemparnd Mill sangas kriweent | ged R ans b@hﬁqrcﬁjﬂicbetween 1and 2.

exanpo el Do gaeReBf HrR8 Sl SpGie BE B Romdng it is per-
forehedg doado dhis 0hn tdxidising rayeint nudroas tneetarcraditoperbenzoic acid can

function is per- fornmed. This reaction is perforned,
Peusedanpl e, under catalytic conditions, at a

tp%n_}og%g@%%ﬁ@%ﬁb&%%%é&% a 312245683 €8REnt, such as one

of those defined above. The solvent is preferably a halogenated aliphatic hydro-

carbon, such as dichloromethane.

This reaction is advantageously performed at room temperature, i.e.
between 15 and 35°C.

If meta-chloroperbenzoic acid is used as oxidising agent, this agent is used
in slight excess relative to the amount of compound VII. In this case also, a molar
ratio of the oxidising agent to compound VII ranges between 1 and 3, for example
between 1 and 2.

In step iii), the epoxide of the formula VI is treated by the action of a base,

such as an alkali metal hydride or an alkali metal alkoxide. Preferred examples of
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The catal yst can be, for exanple,
pal | adi um on-charcoal, and the solvent a Cl-C4

w@bdoansispe such as et hanol or methanol. The conpOI/EP2003/010890

obtained of the formula Illa is a conpound of the
formula Il fromwhich can bd7prepared many ot her

c&g{‘pounds of the fornmula Ill, via sinple 5 chem cal
alxali anefiab mlkoxides ingludedtsodionpuupaigssiim methexidel athoxide or tert-

[ ed. onverti he compound of the
e, AR o B PR Ph B MR e BRI £ 0 1 unct i on
t o anif tagipzeefiv @t alRali nidtaM@koRfe, helehbeadh ¢ prefeRBIE performed
2 shows the preparation of an al koxylated 10

Hethecarreaposding@kanelmul a 111 b: Schene 2 Vin which r

repre - i t

al Eyl Zﬁ ?g(?]mg% r%é%p@%% 'ﬂ‘g répg?'f%{grﬁ%éﬁlggnrmegﬁ %ﬁ%&rﬂ%ﬁelnm

r eac- Ifttherbasgnisban pdkdliomees adliksidde,sthanslacdss avillide pesormed, for
for exanple by the action of an alkyl iqdide or nore

GEAPIS ) 1R APIPETAHIe d@- PRIWGRN 76 BERECor an al kal i

net al j [ t |
oo AL b Rsp AU RIS LK el of cpox
led prasent, donezxantlehyoimi 8de thaquiateriits arse ¢refeeably dfrom 4 to 6
exa&gigﬁ such as those defined above. A tenperature of
BaYy 10 and 30C and preferably between 20 and 25C

I's pafd s ®5. heSsli i9afi d I
g0 LS R, Mo Meifaf IV N résdiet 'ﬁ&éﬁ%”?rsk"éﬁm per se.

ahe goriesgpading mompansacidhe form@add um hydri de, the
sol - ventS.i%‘? feraply dinethylformamde. It is
desi rlaY)re di e base and the al kyl iodide to be

PreBRAtLY, R.eRsemd Riard A§ definsd aebvaEdideRerdifuactdd with a com-
exanp the sodium hydride is present 1n a pro- 5

pewing o herformeia Y. B tho reesrncerofedjbasal ssichas @n arganic base.
oK O AB i SRl RSP P, gtviamive,
tributydamine whidopropVhethyisthins efiefdichexykaained N-niethyigiperidine, pyri-
vii can advantageously be perfornmed under the sang. )
dBRa At oRUTRIS T Rie rigeline, 1N N-dpnethylapainejpyridine, 2,6-di-t-
SOy, DA, N AR D St ane. o
blgy triedtiylauiméne isveseidi @asa mixture with 4-(N,N-dimethylamino)pyridine.

If Lv represents a halogen atom, and more particularly a chlorine atom, the
reaction is performed in a polar aprotic solvent, for instance a halogenated ali-
phatic hydrocarbon, such as dichloromethane.

This reaction is advantageously performed at room temperature, for exam-
ple between 15 and 35°C.

An excess of compound X relative to the amount of compound V is con-
ventionally used. The molar ratio of the amount of silyl derivative X to compound
V preferably ranges between 1 and 2 equivalénts, for example between 1 and 1.5
equivalents.

In step v), hydrogenation of the nitro function to an amino function is per-
formed. This reaction is performed, for example, under catalytic conditions, at a

temperature of between 15 and 35°C.
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OH Illc The derivatives Illc can be obtained (i)
ei ther by catal ytic hydrogenati on under conditions

W@ 2001030806 0 t hose descri bed above, (ii) or by PCI/EP2003/010890

deprotection the of 15 the hydroxyl function of

conpound Illa, for exanple by '8he action of

tetrabutyl - amoni um fl uoride under the conditions

descr T he¢atalystinan be,donexample, palladiamspa-charcaaboand the solvent a

ermpe e 5-3 4N ol vent of ether type, such
gé@e%‘%ﬁ@d?%q% @igﬁ?’nowr ﬁ}?ihaﬂ:@ on of a large excess

of t eThakdmpoumansbitaimeti afané demida lita ik0a cemipovib &Ttise formula Il
20 If A and T independently represent an optionall

/ y oo
frapswhict @an bedrspargednany othes commssigsofdhetfaemula’lll, via simple
be prepared by carrying out reaction

é@%@#@%%%%?@& PCT/ EP2003/ 010890 20 XI| B(OH 2 CHO
+ (: tAs\d vanant) coiNpbufds lof she frnich®1lil mawhbes brapared by converting
ﬁ{eﬁgresents ph%nytjp; apnd (). denotes the possible .

Qmpeidd ptihegiormulasV gridsthep Ry hydrogenatingolinel nifig fignction to an
SAmMPHMESiIoX! I and XI'lI1 can be perforned in the

presence of caesium fluoride and Pd(PPh3)4 or an
equi vByemay pélillusttation Oscleong 2 shows ¢he gaeparaiion of an alkoxylated

referabl.y rfor at a tenperature of between -10C
BB OB Rt T | “hetwoen - 5C and 5G 10 As
solvent, it is desirable to performthe process in a

pol ar aprotic solvent, such as an ether and nore
part i Sahemey2 di met hyl ether or any of the ethers nen-

o ) o o
OH vi
OZN/C[ j/\ OZN/C[ j/\
O (0]
v X

1 vii)
© Or
0]

lb
in which r represents C4-C44 alkyl.

In step vi), the alkylation of compound V is performed. This alkylation reac-
tion can be performed under standard conditions, for example by the action of an
alkyl iodide or more generally an alkyl halide in the presence of an alkali metal
hydride, in a strongly polar aprotic solvent.

In a particularly preferred manner, the base is sodium hydride. Other
hydrides that can be used are, for example, such as those defined above.

A temperature of between 10 and 30°C and preferably between 20 and
25°C is particularly suitable for this reaction.
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ti oned above. A slight excess of the brono derivative
is recommended to performthis reaction. 15 Thus, it

wo g00de3zisp@bl e for the nolar rati o of the bronoPCTI/EP2003/010890

derivative XIl to the aldehyde XIIl to range between

1 and 3, preferably between 1%nd 2 and better still

between 1 and 1.5. WD 2004/037806 PCT/ EP2003/010890 21

The pHithadeageridanealkylsiogidesand thenbase is aaadium hydride, the sol-

j.um.j Ly . A nolecular ratio of the
ggﬂ 'gg}lr%%r%%&‘gll"ééﬁglgoﬁﬁ%g%d XI'll of less than 0.1
and prtas eleahhblel 108 3hé base Gind 1he ARYItibaIded Ve Prbdattlif - excess in
As regards the mplar ratio of the CsF to conpound )
$aq readtion raadiee. pilife &or ©2MPplgn thes SoRivet Bydiils I pragesh in a pro-

{

BoRSh 4 8011 1S3 g0 oSBT et 10 co B, A e ey
mdide s prgseaipiard proPoirtibrs ofigomo® td $0 trheltr sgyivakentd asiative to com-
i ncl g/e any oxidi sing agent known in the art for
BQP’&# ing an al dehyde function to a carboxylic acid
functipa. [ 1y L LHt S t
that oy yarodbrh facaonin BIEH ¥R ANAGHENSP TR perfomed
H2dEMihe seimee sohditions abaescripedaboeetbristep vhi s reacti on
Is preferably a water:.m scible ol ar ,solyent,. th
Jonesfﬁ? e%fﬁ@ﬁ?u'?fgar?g e %&Wé'bﬂjé”%@)ﬂ%5ﬁ%t‘¥%f¥33f’e§ﬁ5§re°f of the
fotmul® BdbeldWgorA lavahRtedrsal Jﬁrﬁf)fal'héhh\yelﬂﬁﬁz one. 15
According to one preferred enbodi nent, the reaction
tenperature i s nmaintained betwe and +10C and
preferably between -5C and . amfdt of
oxi di si ng agent ranges 10 and better
still between 2 and 5 nolar equi ents relative to
t he anmount of al dehyde used. As a variant, the
oxi dation reaction of conmpound Xl )j.to conpound Ila can
20 be perforned by the action of potassium
per nehiganiErieativiéee [[otan beabbtaindd fidtediher by catalytic hydrogenation

per mangapate to .conpound XV advanta- geously ranges |

%%?%%Cﬁ*ﬁ“%?dﬂﬁ?"%ﬂgftﬁ?% SEERebROYE ald OF tihdoBmetion the of
i t . ' '

e ok U8t of Aol Lo SRS ) SR SR Bttty

ammodniumdlusirideatrderathe curelitions desaibedoipothei lderatameyifoigexample

etl)teFoV(\)/ef r%er%(p))/eﬁaqurear(]’FIS-ggé6)(3'in a solvent of ether type, such as tetrahydro-

furan, by the action of a large excess of tetrabutylammonium fluoride (2 to 10

equivalents).

If A and T independently represent an optionally substituted phenyl group,
the compounds of the formula Il can be prepared by carrying out reaction scheme
3 below:



The reaction tenperature is generally between 10 and

50C and better still between 20 and 40C, for exanple
wheiesis080 and 35C. If A and T i ndependent|y PEPERHE3010890

an optionally substituted phenyl group, 30 the

correspondi ng conmpounds of the%ornula Il can be

prepared by carrying out reaction schene 4 below. WO

283806 PCT/ EP2003/ 010890 Scheme 4 () XV xi) ()

XVITT 22 x) () () XVI OPr TB(OH)2 Pr in which T

represents optionally Bg&;ﬁ)t i tuted pheny(N\gae~{ he
pheny() group that rep sefits A may be op %

A -Where ()~depdtd® the possib 5
in A, In | x), theygprboxyl if function
XVis pr ed by a—tbegpora @dOi ng
Such groups™xfe described espeg i in
"Protective Goups in Organic Synthesis" gene T. W
and Wits Ry G M publiﬁhed by John Wl ey Sons,
io 1991, and in " Pr ot e& i ng Goups" Kocienski P.J.,

1994, Georg Thieme Verlag. Mre preferably,XbMe group
pr is an alkyl group and the carboxylic function is
protected in the formof an ester. The estefification
reacti on can be perforned by sinple reactiofp of the
car- boxylic acid XV with the correspondi ng aPQoho
Pr-CH in which pr represents 15 al kyl, such as C1-C4
al kyl and better still nmethyl, and this reaction takes
place in the presence of an acid cat%Byst, such as a

sul fonic acid.
UCOOH

lla

in which T represents phenyl; and

(9~ denotes the possible substituent(s) of T.

In step viii), the coupling of compounds Xll and Xlil can be performed in
the presence of caesium fluoride and Pd(PPhs)s or an equivalent palladium 0
complex.

The reaction is preferably performed at a temperature of between -10°C
and 10°C and better still between -5°C and 5°C.

As solvent, it is desirable to perform the process in a polar aprotic solvent,
such as an ether and more particularly dimethyl ether or any of the ethers men-
tioned above.

A slight excess of the bromo derivative is recommended to perform this
reaction.

Thus, it is desirable for the molar ratio of the bromo derivative Xll to the
aldehyde XllI to range between 1 and 3, preferably between 1 and 2 and better
still between 1 and 1.5.



10

15

20

25

30

Such acids are especially optionally hal ogenated
al kyl sul fonic acids (for exanple nethylsulfonic acid

w@na4087806 uor onet hyl sul foni ¢ acid), and aryl suP¢DRPI03/010890

acids optionally substituted by al kyl on the aryl

nucl eus (for exanple para- 20 Zlol uenesul foni ¢ aci d).

In strict ternms, a stoichionetric ratio of the acid

cat al ybe palladiematomptex is presdriti ini the .res@icioredismsds catalytic

PCT/ EP2003/,010890 .23 The sqlvent is generally th
b A e e riaiins nefledi coRel i Euilpdaf it of less than
Dar 9%d preTefebly B3 theROl7 Rpdreslarfkutgplender the
abovenenti oned conditions is usually nmintained

bet welf regardsritie rpoler ratin of thenoel do wompaund XIll, it ranges between

B R ferd 281 L BBl S kRBsh d oy "
and Teo@dotind MV éhokisligerr foocamgoiind tikRebpities ertien af #n oxidising

pal | adi um O conpl ex, such as Pd(PPh3)4, and a base,
pe@Rler ably a nineral base, such as an alkali netal

hydr oxy ; I [ : I .
o oOhdE b SenF AR P SR KRR EhY Bl oot known i
et and $oruowidisinar droalatedyde fursctioal tea carbvekylic aaid function.

rbonat e exanpl e sodi,um o

al kal i,ne-earth netal c fo r, ,
o ot as i WA PR e TSR ORIIG 2Ny Sy e, Shafioned is Jones
Pégggnlt@%ﬁ% )/ﬁ%@a)_such as those nentioned above.

Anong t

ese, hitriles and especially acetonitrile are
especT be Isplvenéthatcad.be T$edsfardbistreactiarsisgwatarablyya water-miscible

B S e e St D i1 04
PLSOg! PR YoRehtRSteferably) ateteitd better still between 1

and 1.4. Simlarly, the base is used in an anmount such _
t hat Apeordiiicarior ape opisferred emhodiment: Hbec tgabiond terhperature is

BB CRRESR R %Al By BT RIS apg
The pahé amhount( o) oﬁ@lﬁmgeégéﬁﬁfbdg%spb@lﬂ%@h i rarich@0 and better still
reaction nediumin cata- [ytic anmount. Thus, the nol ar

balwesno? apfle il eswivalenistrelative te Bimameynbef alHehyde used.
fornu refe t

o TPAS & flr, R0 PORRR R A G cSimbound a can
be pedbentd by thbactioaof potasskin pentdahganstew | | be

e e oG e ncs e S Sumunoarobachy Y acvanta
HEGGEIY FAngd WethBes Rl 8 PRIERIBIP Hetw&sh Nand 3 and better stil
between 1.3 and 1.8.

The reaction is performed, for example, in one-phase aqueous medium,
such as a mixture of water and acetone in a proportion ranging between 20/80
and 80/20.

The reaction temperature is generally between 10 and 50°C and better still
between 20 and 40°C, for example between 30 and 35°C.

If A and T independently represent an optionally substituted phenyl group,
the corresponding compounds of the formula Il can be prepared by carrying out

reaction scheme 4 below:
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the art may refer to the publications nentioned above,
namely Protective Goups in Organic Synthesis and

wee@iesmsieng G oups by Kocienski. If the group FRIT/EB20851010890

al koxy group, the carboxylic function is readily freed
30 by the action of a base, pr@ferably one of the

m neral bases nentioned above. By way of illustration,
t he u§§h@me§bd|un1hydrOX|de at a tenperature of
between 30 and 10QC i rpan aqueous al coholic medi um
(such as a m xtureg A Cl-CA | ower al coh@f -0
met hanol - in wat
PCT/ EP2003/ 0108

beari ng par{g
|

fluncti ons X, and/or

obt ai ned by npRe-€onver si on of thé espondi ng
conpounds of the fornmula | bearing suitable_precursor
functions. By waywf illustration, a conpoun 3f the

formula | in which Xi and/or Yi 5 represent u4-CO G
in which ud4 is al kyl eneoxy and G represent|s a

saturated hydrocarbon-based aliphaticxgrqup can 'BB(OH)2
prepared fromth espondi ng conpound yof the
formula I in whi and/or Yi represents u3-ON in
which u3 is and Wrepresents H Thy & i

under standard Thusyiiyt he - CH2 gr oup can
be readilycc2 i e intoa- CO b?ﬂp
by the act n ofRAC20 in the presence g or
exanpl e by the Wmon of Ac20 in gyyid By way of
addi tional exanple, is possible to converXVH

function -u3-OWN in V\,hl ch u3 is alkylene and W

; t ' J '
FEPARECTLRlbd 0 NI LB oh8 il v
rpredenis A maydppophonallyesudistijuted onhere { § déndteQQh@fﬁbossmle sub-

e correspondi ng conpound of the formula I
%%%?@H} Rat | east one function Xi and/or Yi = u3 ow

By wa | &

Tatoy AP e bboHC GO cHipbind XV pittected by
temposarysyatastiop g]‘ousﬁ’xr opyl et hyI amine in

di chi or thane at 4 Anot her . exa i,s that of, .
the con ‘g] gusP qrﬁéjcq'sﬁﬁg?‘i’ GRPEI2EN {P\?%Qf’t‘fe @@”v% in Organic
SYrtibsive GrbNY Tapr Qﬁﬁﬂ%tﬁp ahg, 9u5l¥§h"et:ﬁ By MﬁnCWIIéP and Sons,

whi ch u3 is as defined above and Wis al Kyl .
v @ngliip nPeecting ﬁécwnﬂ’hlédaapsknféJadwén Gebra leﬂ&cm& Verlag.

?"(TS{ Ih'\gﬁg" e ';é?%gﬁﬁl fgl‘i’gg %'-IIR, {rSI éjr? gﬁs@@g@aﬂd‘éﬁggﬁ% :cia%aoxylic function
is prdtesiedein th&ifert efghiedfercan bring about the

si mul_t aneous_ 25 nethyl ati on of any ami no function
pr esete estetifieats ian eanthepedeimed by simple reaction of the car-

boxylic acid XV with the corresponding alcohol P-OH in which P" represents
alkyl, such as C4-C, alkyl and better still methyl, and this reaction takes place in
the presence of an acid catalyst, such as a sulfonic acid.

Such acids are especially optionally halogenated alkylsulfonic acids (for
example methylsulfonic acid and trifluoromethylsulfonic acid), and arylsulfonic
acids optionally substituted by alkyl on the aryl nucleus (for example para-
toluenesulfonic acid).

In strict terms, a stoichiometric ratio of the acid catalyst to the alcohol is

sufficient.
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The conpounds of the fornmula la in which T represents
optionally substi- tuted phenyl; A represents

WopiHosmbd y substituted phenyl; and ()- denot eBCT/AR2003/010890

pos- sible substituent(s) in A, can be prepared by

coupling a brom de of the fordl a XXI: 30 WO

2004/ 037806 PCT/ EP2003/ 010890 25 () XXI in which ( )-,

B, Xi Theisolueit is gererally the algebobisagbas v@agend, wbigboa tiaen present
f e ormula TB(OH)2 in which T is as defined

EBI ? e,e?(%estsne presence of a base and a palladiumO

conpl ke reQctisn tempemtivesirsderithe aboneaicptionedmanditionl is usually
the formula 5 |a: é) |l a As bases that can be used,

maietaiedh hebueens dORCaandialaq Cidiis ishrgratuse i advantageously the
F&ft@(ﬁi@ﬁteoftﬁ«g%iog)@n‘far bonat e, potassi um hydrogen
carbagnat un

e or sodium hydrogen carbonate are preferred.
10 Pr bf stembkiy, coinsingais! peiiformerb tietvesert gompound XVI and TB(OH)q,

tetrakis(iripheny] phosphi ne)pal |l adjum _(0). This
MBI e ogm&déﬂéhgmfwer rgailadiin Qaé@%lpl%rsafsh@s Pd(PPhs)a,

%ﬁﬁvyl‘)tasesg%e@az)ll a FH'iﬁéljai BasbOuSX 2¥PLE Akl Phathl by&'oxide (for

e reaction ne mis refluxed at a tenperature
brampnsadiuemar p@idSsiant hpdeiketeg bay abietivmeetal Picaxhdn@@gsodium or

Bptassist bonstener it alalicBeBy of Bitais-satth Getdhgarbonate (for
ERAPBINSb AN e dtasaiPcafibnatBP( OH) 2 possi bly  bei ng

used in excess. Usually, the nolar ratio of TB(OH)2 to
t he cSnijfabledsoiventseard gatan aprotic selkgets, mschesn thogadmentioned

A PO ese Y oA Br Gt ab B sl frefemea.
CONPOVAR @actioe is ?éﬁy}aﬂy ofled By Betting tha radlatlritio ©f TB(OH),
amount of the F&]I adium 0 conplex is gener ally suffi-

ta e conpeund at theyiermula XVheetywessnehand e prefesaly &etween 1 and 2
O T S B Tand 8 o, b Torut 2

n Similarly, the base is used in an amount such that the molar ratio of the
base to the compound of the formula XVI ranges between 1 and 3, for example
between 1 and 2 and better still between 1 and 1.5.

The palladium (0) complex used is present in the reaction medium in cata-
lytic amount.

Thus, the molar ratio of the said complex to the compound of the formula
XVI preferably ranges between 0.01 and 0.1.

In step xii), the ester of the formula XVII is deprotected. The reaction
conditions will be readily established by a person skilled in the art as a function of
the protecting group of the carboxylic function. With this aim, a person skilled in
the art may refer to the publications mentioned above, namely Protective Groups
in Organic Synthesis and Protecting Groups by Kocienski.

If the group Pr is an alkoxy group, the carboxylic function is readily freed
by the action of a base, preferably one of the mineral bases mentioned above.

By way of illustration, the use of sodium hydroxide at a temperature of
between 30 and 100°C in an aqueous alcoholic medium (such as a mixture of a

C+-C4 lower alcohol - methanol - in water) is suitable.
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WO 2004/ 037806 PCT/ EP2003/ 010890 26 The internedi ate
conpound of the fornmula XXI can be prepared by react-

WO p408m80o€hl ori de of the forrmula XI X with the BCi/RR2003/010890

the forrmula XX according to the follow ng reaction

scheme: () XIX5 () n XXl in wich fornulae ()-, X,

Yi and n are as defined above and hal represents a

hal ogéhezzasmpountssof dwcfaronlad dieariapl parbeulay fuastiansm¥dand/or Y;

ol 436 oBlAECBY Styole KRR Forelon, Bt A8 sBlieRboliRE diBbunds of the

fdrhﬁll@]/bémm%sum&rﬂe@r@@rsér flinggdMy. | am nopyri di ne,
2,6-di-tert

ridine, 1,8-
di azaBycyey @{fgll%tr@}/lgﬁdgccommq pBthe formula | in which Xi and/or Yi

bicHCho Ne.5: IN)
iepi‘ SI ang:égc b%"i vgngﬁ]rlgc sa%IEQ%B%Q&)a&d G represents a saturated
hydnexclapbcnnbdseadn aimhamé gGroyp ncan thee prebﬁnrelfdoffronh nthe. gonrresponding
articular r ef rre nner, et amn i ne
NPIOHE Oié'X%Efé' gaé-‘@t 'oﬁ‘ﬂqlgf (g8 %@f‘?%é f'Hé’Mh'ChU is
'afk %n%oéﬁ’c?mrerfr §e|*|t EH W@c@?twr{ ihdéhsta &ﬁ]dltlons

tonitri e addi’t1’on compoun to conpound
XX i sTbesfﬂnene@Ha{-Ol-bgrdtmmarp@eaﬁeadéy congédedbhlp at— £H,-O-CO-

eratyre of bet we d +10C, for exanple 20
GEFTGofib 5yt ediRe S As:0da 3hF siearine il p Saimeifor eXample by the
BBficH gf,qgébfrpb fidlRerequired tinme at roomtenperature
(i.e. _at a tenperature of between 15 and 30C and

es pecBwW@)y pbaddidanalsexarples d)is ppseibimiaconvert @ finction —u*-OW

IR e kiSRRI yeprasrlt Fl e fuBRldF S Gogni-y in

ahiohvg |S@@Ieﬁ@©k%rﬁmh4\hﬂl’éﬁaﬂﬁ an@kEr#eGe/ 010890 27

The base will be introduced into the reaction nedi um
in a pPélsothis, dhe@pprwraie@Ikwsgm&rda.ns,ae@teg with the gerresponding

EOmPBORA BRtheForiith PESHEMiRS b feakflofe RIARBROL UhPSr Vi = u*-ow.

By way of example, the —CH,—OH function is converted into a CH,—O—-CO-
NEt function by the action of EtNCO in the presence of diisopropylethylamine in
dichloromethane at 40°C.

Another example is that of the conversion of the function u>~OW in which
u® is alkylene and W represents H into a function u>~OW in which u®is as defined
above and W is alkyl. This conversion can be performed by the action of a basic
hydride, such as sodium hydride on an alkyl halide (methyl iodide) in a solvent,
such as dimethyl sulfoxide. This reaction can bring about the simultaneous
methylation of any amino function present in the compound of the formula .

The compounds of the formula la in which T represents optionally substi-
tuted phenyl; A represents optionally substituted phenyl; and ()- denotes the pos-
sible substituent(s) in A, can be prepared by coupling a bromide of the formula
XXI:
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from1l.3 to 2 equivalents. If the base is a m xture of
triethylam ne and 4-di nethyl am nopyridine, the said

whawe/03780¢r ef erabl y used in catal ytic anmount s. PGI/EP®03/010890

conmpound of the formula XI X can be obtained in a
conventional man- ner from the&dorrespondi ng
carboxylic acid of the fornmula XV, for exanple by the
action of oxalyl chloride in a polar apretic sol vent
and preferably in a hal ogenated aliphaii

hydr ocar bon, sucBras djchl oro e, /chl prof orm or
carbon tetra- chlpride For/th{s rle&ction] the
tenperature of the.reastio LunYis pYieferably to

mai nt ai ned bet 100N&hd C'dnd espégially
bet ween - 5C(did and the tenperature is then yy
adj usted to between 30 and 80C and better still

et n,40 gnd,.6QC._ The conpounds aof the formula
RERERTD (35 Bhotn T anEhR o280RS Gihednabtle. Sl fomnaynd of the
frbtiul IB(OB)S INWhichPT RPas aefifyd 686V, IRGhe Yresdr@ bPA base and a
schenme 5 below,. 15 Schenme 5 Ar"' Br XXI I Rb Rc
pladiuma0 ramplex, soj aptaoeythesize the expatied ¢ampaling of the formula
"' represents aryl; Ra, Rb, R and Rd independently
represent 20 Cl-C6 alkyl. In step xiii), conpound
XXI'l is reacted wwth a borane of the formula XXV: WO
2004/ 037806 PCT/ EP2003/010890 2 OHx{ \B\ 0 0 Ra Rd

T 0
A s
B Yi
N o) o
() H la

As bases that can be used, mineral bases, such as NaOH, KOH, potas-
sium carbonate, sodium carbonate, potassium hydrogen carbonate or sodium
hydrogen carbonate are preferred.

Preferably, the palladium complex is tetrakis(triphenylphosphine)palladium
(0).

This reaction is preferably performed in a polar aprotic solvent, such as a
nitrile, for example acetonitrile. The reaction medium is refluxed at a temperature
of between 50 and 120°C and preferably between 75 and 90°C.

Preferably, stoichiometric amounts of the reagents will be used in the
presence of TB(OH), and of the compound of the formula XXI, TB(OH), possibly
being used in excess. Usually, the molar ratio of TB(OH), to the compound of the
formula XXI ranges between 1 and 2 equivalents. Similarly, the base will be used
in a proportion of from 1 to 2 equivalents relative to the compound of the formula
XXI.

Finally, a catalytic amount of the palladium 0 complex is generally suffi-
cient. This catalyst will be present, for example, in the reaction medium, in a pro-
portion of from 1 to 5 mol% relative to the compound of the formula XXI.
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Ro Rc XXV in which Ra, Rb, Rc and Rd are as defined
above, in the presence of a base, such as an organic

wha®e/ 081806 he type nentioned above and pref er abPGI/EP20031€10890

presence of triethylamne, and in the presence of a

pal l adium || conplex, for inst8nce a 5 palladiuml|

chloride, such as bis(triphenyl phosphi ne)pal |l adi um

(11) ¢hedntetimedirite covlpaundanfitbe dorrulap®dhdarxke prepared by react-

ERLRG-iadds of Bie sl X0k $iidBe ARneCHing §iRura X according to
gHonalviY foaclibs sch@nkadi um 11 chloride is present in
catal ytic amount in the reaction nmedium for exanple

inapropohtiondaf from2 nmol%to 5 | %relative to
the conpouRd of ;7 to the formula XX 1./ As Xie§cti on
solvent, it is desirable to sel ecyOa{lipéar lor cyclic

ether, s ket hyl+ et her \-tertChutyl| ether .
di oxapz r ahyghy of ur agy aay di % ane. The
reactton eferably perf om t ehper at ure,

and the reaction nediumis then brought to a hi gher
terrperaturexp{)or exanpl e between 58and is 150C and
better still between 80 and 120C. In step (xiv), the
expected conpound of the formula XXIV is obtained by
the action of sodium periodate in the presence of
amoni um acetate i n aqueous nedium n t he conpound of
the formul a X)%Ill The reactiBn di'dm(that will be
sel ected, for xan‘ppe, IS X e/of a ketone, such
as acetone and wate 0 mKtureg, 0of a | ower
(C1-4) alco W : @'t abl ' enperature is
room t enpey tp 35C), su as -a'tem perature
of between’ 20and 25C. Advant ageously, the sodi urkXI
periodate is used in a proportion of from2 to 5
rowhichl fortriilaend YeXit & aidi hlarerasdefingdaboos @fd Balk eeptesents a
equi val ents relative to the starting conpound XXII1.
hale9RBIB®My ati 0 of the sodium 25 periodate to the

AR EABh IRty bR eToinel i PEpagaRot dpasdy

and SEramples efrttesearttabedrt be usedldre dsptuiay oBgarnid béses, such as
Paite ptGade. A dBRESERPRRYidine: rdidebubipyidne, 18-
Gi‘éﬁaﬁikévéié[@ﬁ.ogtﬁ}?dé‘cofwbag)%h’ 1?Q-Mazbbf?:gclbg.b.,o;ﬁ%nﬁ-er}e (DBN),
I1'la ahd TV afe novel and cohstitute anoOther aspect o

1 Hedinratiny¢lol2.2. oetanpe DABEA | or, triethylenedianioa) or any mixture
{q%lf%%fﬁﬁat@gmgpeg B%@tﬂ[ﬁlﬁg p())rle%eor\f\(i,d1 ﬁwasnlfw%g,r L?-léﬁ)r%emylaminopyridine will be

used.

The reaction is preferably performed in a solvent, for instance a nitrile,
such as acetonitrile.

The addition of compound XIX to compound XX is performed at low tem-
perature, preferably at a temperature of between -10 and +10°C, for example
between -5 and +5°C. The reaction medium is then maintained for the required
time at room temperature (i.e. at a temperature of between 15 and 30°C and
especially between 18 and 25°C).

The molar ratio of compound XIX to compound XX is preferably between 1

and 1.5 equivalents and better still between 1 and 1.3 equivalents.



5 the conpounds of the fornmula XXla: () NH XXla in
which ()- denotes the possible substituent(s) on the
wW@b@nps78e6 oup to which (-)- is attached, whi chPEF/EP2003/010890
chosen from hal ogen, al kyl and al koxy, and especially
those for which (4- represent®/methyl; 10 the
corrpounds of the fornmula XIVa: 0 ONH XIVa () in which
-) - Therkases wilhbe gotredutes inibshetigaation )mediuehén a proportion of

@Eﬁpirﬁo P %#ﬁ%%?a@”ﬁ%%kwo tﬁ%%ﬁ%ﬁgg@ in.g pgpportion of

trbmse1 3l f2reqdivalbnis? Hemmet emse hy i ogeaurd n ﬂietl’%amlne and
rret hy roup; the conpounds of the fornula Il

@j opyridines theygaid baseds paferatlyruses dpgataidiggmounts.

30 P f
> repr esent ogg%e(@%(%@bé%fﬁb& %&%ﬁ&lonal man-
gé%%@ﬁ@nﬁ&@car@@kﬁﬁaﬁ @@)ﬂh&-lforﬁtk]tlﬂa GNg; fo( example by the
enot ef ssi bl e supstituent(s) on the p
Ve C@ﬁo ridg in @ polar aRrghic gelveni pﬁﬁf@rg}%%ﬁ halogenated
éﬁﬂ{Bth} OPJ}T" QtQ&PasSHEé?\Icﬁ%nfé?ﬁé‘r'ié NEhIoROYh of Yelfbon tetra-

as meth koxy, such as nethoxy, and especially
chﬂoeéa Fobthls reaction, the temperature of the reaction medium is preferably

10 % glwéd betV\}erelnflbe&O ého1>by,8| hgrgspecnaﬁar b?w%'ehc5°c and +5°C,

grédlifﬂh@%mp‘éraﬁﬁré fid RSP HRAIAY Rb HRaR¥EN 236 ANROBYE Gnd better still

BeMﬂecﬁlr‘EQ and©0°€l uor omet hoxybi phenyl - 2- car boxyl i ¢
aci d; The compounds of the formula TB(OH); in which T represents optionally

substituted aryl can be simply prepared by carrying out reaction scheme 5 below,.
15

Scheme 5
Arlll Arlll Ar"'
xiif) | Xiv)
B —— -

Br N B(OH),

0 O ,
XXII Re > < R XXIV
Rb Re
XXIII

in which formulae Ar™ represents aryl; R?, R®, R® and R independently represent
20 C4-Cgs alkyl.

In step xiii), compound XXII is reacted with a borane of the formula XXV:
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- 4' -isobutyryl bi phenyl - 2-car boxylic acid; -
4' - (2-acetoxyet hyl ) bi phenyl - 2-carboxylic acid; -

wa@2004/83788¢ hoxycar bonyl et hyl ) bi phenyl - 2- car boxyPCTVEPZ0E910890

- 4' - (2-ethyl carbanoyl oxyet hyl ) bi phenyl - 2- car boxyl i c
acid; 15 - 4'-(2-ethyl carbamylBoxyet hyl ) - 6- et hyl

bi phenyl - 2-carboxylic acid; the conpounds of the
formula 1ll1d: NH2 6' -,,~~"~0-OMF8 II11d 4 in which r
represents (Cl-C6)al kyl, prefeftably nethyl, and NH2 is
| ocated in posi- 20 tion 6 or £, with the exclusion of
2- et hoxynet hyl - 2, 3- di hydr o- behzo{ 1, 4] di oxi n- 7-

yl am ne, and especially tho®e chagsen from -

3- met hoxynet hyl - 2, 3- di hydr obenzo[ L, 4] d
i oxi n-6-ylamne; and - R® Rd
2- met hoxynet hyl - 2, 3-di hydr obenzo[ {1, 4] di oxi n- 6-yl am ne;

25 the conmpounds of the forgula }c a: 1 8 72~ O N2
6 GO 5 4 WD 2004/037806 PCT/EP2003/010890 31 in which
r represents P-C6)al kyl, prekggably methyl, and NO2 is
| ocated in posi- tion 6 or 7, with the exclusion of

grwh_hm@?rmbgﬂc-a?mi}f' lraloe %sﬁjﬂﬂihba (ﬁb@vbﬁimzmblpré}sence of a base, such
i oxi ne, and especially those chosen from 5 -
85 1A PORPIRPASA oF fhe . meslianey dPeKR A ﬂr,ei?rabbsdnnf@? presence

3" HARURTIR g1 2 e presence,of o paladiy | ciyipley, for intance 2
pakadiompb ahldsidef sudiea$ bisftiphehylpbosphine)palladium (Il) chloride.

The molar ratio of compound XXV to compound XXII preferably ranges
between 1 and 2 equivalents, for example between 1.2 and 1.8 equivalents. The
palladium Il chloride is present in catalytic amount in the reaction medium, for
example in a proportion of from 2 mol% to 5 mol% relative to the compound of
the formula XXII.

As reaction solvent, it is desirable to select a linear or cyclic ether, such as
diethyl ether, di-tert-butyl ether, dioxane or tetrahydrofuran, preferably dioxane.
The reaction is preferably performed at room temperature, and the reaction
medium is then brought to a higher temperature, for example between 50 and
150°C and better still between 80 and 120°C.

In step (xiv), the expected compound of the formula XXIV is obtained by
the action of sodium periodate in the presence of ammonium acetate in aqueous
medium on the compound of the formula XXIll. The reaction medium that will be
selected, for example, is a mixture of a ketone, such as acetone and water or a
mixture of a lower (C4-C4) alcohol and water.

A suitable temperature is room temperature (15 to 35°C), such as a tem-
perature of between 20 and 25°C. Advantageously, the sodium periodate is used
in a proportion of from 2 to 5 equivalents and better still in a proportion of 3 to 4
equivalents relative to the starting compound XXIll. The molar ratio of the sodium
periodate to the ammonium acetate is usually 1. More generally, the amount of
ammonium acetate will be set at between 2 and 5 equivalents and better still

between 3 and 4 equivalents relative to compound XXIII.



70 2 HZN OSIRIRZR3 6 O3 4 1o in which RlL, R2 and R3
i ndependently represent (Cl-C6)al kyl and -NH2 is

WO o®anao6 i n position 6 or 7, and especial |y tPOBEP2003/010890

10

chosen from -
3- (tert-butyldi methylsilanyl 08Pet hyl ) -2, 3-di hydr obenz
o[ 1, 4] di oxi n-6-yl - am ne, and 15 -

2- (t eBomgiof/ingi intarmeidiate sompoupdstatyhg fanaiae kpdr ¥badla, [lb, XI,
it i 1V Bop Rofehians RPMstite andhe B AN E RS,

whi chM%lc?a flalécmadgﬁihé nelepEBE eBltes feenedetHe following subgroups of
al kyl; an

(A -Co). ; NO2 is |ocated in position 6 or 7,
#narmeegets eempoundse chosen from -

tert-butyl di met hyl (7-ni - X )

i hydr(')béﬁ?&ffpﬁ%d%ﬁfﬁbé%ﬁpﬁgg%&%- sil ane; 25 -
tert-butyldimethyl (6-nitro-2, 3-di hydrgbenfo[ 1, 4] di oxi n
- 2-yl met hoxy) s- il ane. BWO 2004/ 378906

PCT/ EP2003/ 010890 32 Agcor di ng anot hegr l:of its
aspects, the inventio et"at’ 8l t 0~pha ceut i S@#Ia
conposi tions conpyy s gne or nore conpounds t he
formula | according to he invention, in conbination
with one or nore excipients. 5 These conpositions can

BEWRISH (i stepelgsdhainopsibie suestiteeni{Hron Hieeahearyd group to which (-
i bﬁaﬁﬁ%@fwm&ﬂt 5Rd 'cﬁfj?éﬁ!fﬁﬁﬁ ﬁhééa@rﬁt §|k¥|gshd %R&g{, Z%‘lnd;respecially

gr anu ravenously in ormof an inje
fwset foowhidh @)scbpresenty methylhe form of an adhesi ve
trans- dermal device, or locally in the formof a

solution, creamor gel. A solid conposition for oral
adm nj, stihatdsMbduhdR'FRAS fStnitia 3@¢ANY to the

0]

)LNH/\

o

0

O XIVa
0
H
s

in which ( 3- denotes the possible substituent(s) on the phenyl group to which ( 93-
is attached, which are chosen from halogen, alkyl and alkoxy, and especially those

15 for which (- denotes a hydrogen atom or a methyl group;

e the compounds of the formula Il b:
P

O Iib
COOH
£

in which
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io active principle a filler and, where appropriate, a
bi nder, a disintegrating agent, a |lubricant, a

w@00a030806 or a fl avour enhancer, and by form nRCT/BR2003/010890

m xture into a tab- let, a coated tablet, a granule, a

powder or a capsul e. Exan'pl es 3 fillers include

| act ose, corn starch, sucrose, glucose, sorbitol,

& y%mosenefr@m HGEe riavided| thebn(di oslbee, netntepresent hydrogen;

PSR TR R e I QBB - BB Lt o Pl 0-cON-

OtacCHg; gum tragacanth, gelatin, Shellac, hyd

roxypropyl cellu | gse, hydroxy opylnethyl cel | ul ose
Ear cienates tthatreos%muhf@tlmt&écq the mhanyl &oup to which (- is

SHBEAREN 85 UGeaP Bonf UM RALE & g, s, sun

ﬁbene:tbyl- anﬂaalkowaeubleaamuethokw ant permtted for use
in nedlcaﬁe % )l es of flavour 20 enhancers

ARE |e§RECialY 57O “mnt in herb form aromatic
powder, Glrﬁ 4 oL :
powder . é ggs trlguggfjﬁéfpﬁgﬁélgﬁgﬁey@;?aﬁgpg eag’an be
sui t abl y6<ma11hedyw “triflusugmethagbiphienyg!- charbm(yllc leeid; An

I nj ect abl.e onpri Si t he co und, of the.present
| vent | ol ST T BB el P be b S drid e
appr omlm@ob@wryrbmhesyltélea%xgil.@ae'eound with 25 a pH
regul at or, fer agﬁzjent a suspension agent, a

sol ubt | |ée(r2 a@’@&ﬁihl" kipheny- a-garboxylys agidnt and/or a

t h { t
Form T or " (e P ey iy BTSRRI 5 bl &, ° °
i nj ecti o, (2aé=tﬁzrcdrt§m‘nbﬂoﬁYetﬁ?Il)MpﬁémWEﬂbamylﬁﬁédeler e
appropriat e n orm obt ai ned can

| yopht | i 4@- e/thulcarltajm)éﬁxyeihm -Bpnetiydipheny!Zaafpoxyliepacid;
suspensi on agents include nethylcellul ose, polysorbate
80, hydroxyethyl cellul ose, acacia, powdered gum

t r aga€anhé coafpdunas oftiwforidid: cel | ul ose and

pol yet hoxyl at ed sorbitan rmnol aurate. WD 2004/ 037806
PCT/ EP2003/ 010890 33 Exang es of sol ubilisers include
castor oil solidified7yu | ene,

pol ysorbate 80, ni pp? yetfloxyl at ed sorbitan
nonol aurate and t he et st g of castor oil fatty
acid. In addition, th® abi Qser incl uddddsodi um

sul fite, sodium netasulflte and 5 ether, while the

B PRy AT GRS 6D, BRIBL RO NRAPAER Begled o pos

ﬁmd 6061* ?r mhetﬁel echlmo@ of2osthesyEtHYM, S-vadk@-bbnadi[d 4]dioxin-~7-
t he pharnmaceuti cal conpositions of the invention are

YI3BT®. as microsomal triglyceride transfer protein
ch they can be used in the
té'ﬁ@—%?rea?")pt‘hoﬁgqgﬁgﬁol ester ol aem a,
- 3 methoxymethyl 2,3-dihydrobenzo[1,4]dioxin-6-ylamine; and

- 2-methoxymethyl-2,3-dihydrobenzo[1,4]dioxin-6-ylamine;

o the compounds of the formula XI a:



10

15

20

25

1o hypertriglyceridaem a, hyperlipidaem a,
pancreatitis, hyperglycaem a, obesity,

w@evesmses er osi s and di abetes-rel ated dysli pi dBENER2003/010890

Thus, according to yet another of its aspects, the

invention relates to the use3f a conpound or a

phar maceuti cal conposition according to the invention
frowhtdher papepsertsi(Ca-Cx)allylmpdifeatdymathylt andHNOL tis located in posi-

IRIRBRTE i BALXGELERR, o 20 dBPy S figro-venzolt. 4
bHissiecretion of the B apoproteins (apo B). The

fol | owi ng tests were performed to denonstrate the
andiespeciahy gioseghosgotframty and the inhibition of apo

act i vi £y 2 He RT3 B 2 PP b B o
tri gl ycepirdgthoxpmettay-criinbed, B-difiydrBbenas] 1 4agibRitheby
using the foll ow ng operating protocol. The inhibition
of MP activity wih = compound can be quantified by

I abgl h&%%ﬂf@?@ﬂggg&% togﬁ%uief\ HLér?lor par- ticle to an

acceptor particle, in ttée présence of MIP. The

procedure for the prepa- ratoore MIP i s based on the
nmet hod by Wetterau ang Zirtyers Qﬁqsgm Bi o- phys.
Acta (1986) 875: By TA w grjams of gol den hamster

r

liver are taken and ét ed several tinmes in a
250 nmM sucrose sol utiondat 0F. Al the follow ng 30
steps proceed at +4C. A honbgenate at a concentration
iof whith Rh R5andiR® indepersderity nrepessene dCulshajkyl afef 1-Hi; is located
mll and the7n centrifuged for 10 m nutes at 10 000xg
Ky PQS{#ON $19% ‘supernatant is then centrifuged at 105
gHQ&Pgeiguygh chdsefSrath: +4C. The supernatant is
ed and the

I sca m crosonmal pellet is taken up WO
2004/ 0334 teat-payidiretossiBnyBegnethyl 2 3-dihydrahrengof,4]dioxin-6-yl-
starti ng liver), of Tris/HCI 150 M pH 8.0. 1 m
al i quot Fi%%t3™ns are stored at -80C until the tine
of use. 24fdreputyitRitieteylsliah hitth@j-218-6ih9a BemhzoM  Aldioxin-6-yl-
12 m ofﬁefrigerategg/ Tr:y% B%jrrM Kgl 50 " y
MyCl 2 5ammgH 7.4 buffers and 1.2 m of deoxy- 5
cholate (0.54%in water) are added. After incubation
for 30 mnutes at +4C with gentle agitation, the
SUSPERSitRd compoRititsidf W foratfuld PBa:000xg for 75 mi nutes.
The supernatant conprising the soluble MIP is
di al ysed against Tris/H@ 150 mM NaC 40 mM EDTA 1

mv| 0. 02% sodi um azi de 7.9 (5 times one
litre OSiR'R2R3
ON—T—
6 o 3

5

4
in which R", R? and R® independently represent (C1-Cg)alkyl; and NO, is located
in position 6 or 7,
and especially those chosen from:
- tert-butyldimethyl(7-nitro-2,3-dihydrobenzo[1,4]dioxin-2-ylmethoxy)-
silane;
- tert-butyldimethyl(6-nitro-2,3-dihydrobenzo[1,4]dioxin-2-ylmethoxy)s-

ilane.
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over 2-3 days). The MIP is stored at +4C, is stable
for at least 30 days and is 10 used in unnodified

WO 20041037806 he test. The donor particles (IiposoPEFEPBENE010890

prepared from 208 pl of L-phosphatidylcholine at a
concentration of 10 ng/m in &A@ oroform and 480 pl of
[3H -triolein at a concentration of 0.5 nC/m in
toluene. After stirring, the solution is evaporated
under ,nitro in 6. m._ of Tris/HC 50 ,
<o SOOI R gRdt58E ok Ry pRpshty hRipis i Siaiga i ehgrmaceutica
b@m asmbhéw}% il ohel & mdPe FoMmpPdtmdatof ﬂh@or@rmula | according to
nper at ur e posones are stored at +4C

ﬁmndalﬂfw\ a@@pmbﬂmﬂtlommthmnapégncar@fw'@rat@h use The

i popreef RorestinfsibS ARG He G TS Yorgn of dgmediate-
ledde o epaolledreieabatabléts, d=a@8aleisody giatiules infravenously in

ared in untreated 1/2 well white plates (Cornin
ﬁis%sfppa fign Hdegtablersolyution, rt@nséerraahlw %\edf@rm Qffan sd%eswe trans-

0. 05%
Q%anﬁ%%%?z.&%ﬁmé"ﬁ the s it erpalrfbidel,
sonmesA $oljl compbﬁinohlfot ;oral adnm‘flsiraat&tn i pekpdredi sy adding to the

P. After incuba- tion for 18-24 hours
‘P“‘f??@f'”‘? e Bl wash w%eré%fﬁﬁeaﬂ%ge ackinder. eodisiiteggeting agent, a

rﬁ'ﬁiﬁba RO aSERBarl Or %\%a)l%%'r 'elnﬁgh&ﬂ'e '3‘?18)% otrﬁhlrﬁf/ﬁﬂy mREAIRto a tab-

coupl ed to streptavi oact Ity I's
b@tmceateddah@taagmmu@mpowmrcm dapsulel east one hour

Lol o ExamBlas RS i lchind, <R sfreResidfoe, glucose, sorbitol,

é@éwmtneorbeumds!@e dnidasficonr ebxideli anet 'e‘»’dah‘)blesT h&f binders include
percent a of inhibition for a given n‘g{)un is

I@V@MWI hQi) aaly(ginybeths}, reihxslcelhdosetdnﬁ ylesdijnses @cacia, gum
GRORRH oRIaE) msTEaEh e My ERYTL O ERE SRl By metiy-

¢élmﬂose-?1|damf§rna:|t5él% uBkiriai dridopedtin. Mi@mples o€ luerBhtsSinclude mag-
are surmarlsed in the table bel ow for a number

of
neyivesEraraieyidle aebrindeneuivicrb silispeaitd bardeped plant oils. The col-

SRR ARSI RSP0 59 RSO0 3 g o tovour

@Melﬁamnbhcm 4844k powder, mint in herb form, aromatic powder, mint in oil
form, borneol and cinnamon powder. Needless to say, the tablet or granule can
be suitably coated with sugar, gelatine or the like.

An injectable form comprising the compound of the present invention as
active principle is prepared, where appropriate, by mixing the said compound with
a pH regulator, a buffer agent, a suspension agent, a solubiliser, a stabiliser, a
tonicity agent and/or a preserving agent, and by converting the mixture into a
form for intravenous, subcutaneous or intramuscular injection, according to a
conventional process. Where appropriate, the injectable form obtained can be
lyophilised via a conventional process.

Examples of suspension agents include methylcellulose, polysorbate 80,
hydroxyethylcellulose, acacia, powdered gum tragacanth, sodium carboxymethyl-

cellulose and polyethoxylated sorbitan monolaurate.
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Exanpl e 9044 Exanpl e 91223 Exanpl e 9361 Exanple 94193
Exanpl e 98312 Analysis of the secretion of apo B in

w0 b@40e1362 human cell line: 5 The activity of BCT/EP2003/010890

conmpound according to the invention can be eval uated

by measuring the inhibition & apo B secretion in

Hep& cells. The Hep& cells (ECACC - No. 85011430)

are uEEdmpmsmﬂeblub'rhis&haeinstud@ycasd@r oheolidified twith polyoxyethylene,

he& Igl::aésgér %}cly Har?*{lciﬁ d%?)%égoxyl&fg ré@qp W%nglg)ate gid the ethyl

gg@rld@gggtogghlfgt)aé@idcul tured in Dul becco's nodified
Eagl e's nmedi um com prising 10% foetal calf serum

( DVEMraadditis, theestabcﬂ)seir Angede ispdipinatsedfitensediumymetasulfite and

S o0 e el o PN et it -

%@'fv%& bédids, SrbR avid I;Shemw | dreselidret Ehibrawedaixi de
i Serial dilutions 1:3.16) are made i n DMSO and

ar e IBesmpmerpyndsobthe f%@i’é‘!a Mang thekpisERaasNicalocqrgositions of
| ncm\{gp H@ﬁjfa ggl%%ﬂﬂodl?r @r&bééﬁﬁ[s rﬁ(%rfd%eﬁ?lﬁésfggbk%gnn '\%P) inhibi-

tdre. Aspedch céhdys caihhbe 24sdtbin thel treatenentpef mypardholesterolaemia,

d| | ute osphat e- buf fered sal PB . .
r| yq:pdld%r%rwép %glg}l ﬂ@rgfaouﬁiaﬂgre-lag{@,eg}yggrg‘?ycaemla obesity,
od specific for
ﬁ%ﬁé’%l%%%? T SRR el e P e o
| C50, Thus, atcduedingnioeystranatber ohhs qspectsd the snventiomorelates to the
i nhi hition of apo B secretion in

{
whed 4 cClpdLndIg S oPPananeTival fathas BNy Bp GG tosthe invention

fBHR. prapaffiBhese hiddiddime ﬁ%@%ﬂﬂﬁﬁ@hlél’@@otﬁwwlyéﬁide transfer
WO 2004/ 037806 PCT/ EP2003/ 010890 36 TABLE Exa

pMteitanpl e 3297 Exanpl e 3368 Exanple 41129 Exarrpl e

493021, compounds of the invention also allow inhibition of the secretion of the

B apoproteins (apo B).
The following tests were performed to demonstrate the inhibition of MTP

activity and the inhibition of apo B secretion.

Analysis of the inhibition of MTP activity

The inhibition of the activity of microsomal triglyceride transfer protein
(MTP) was tested by using the following operating protocol.

The inhibition of MTP activity with a compound can be quantified by
observing the inhibition of the transfer of a labelled triglyceride, from a donor par-
ticle to an acceptor patrticle, in the presence of MTP. The procedure for the prepa-
ration of MTP is based on the method by Wetterau and Zilversmit (Biochem. Bio-
phys. Acta (1986) 875: 610). A few grams of golden hamster liver are taken and
then rinsed several times in a 250 mM sucrose solution at 0°C. All the following
steps proceed at +4°C. A homogenate at a concentration of 50% in 250 mM
sucrose is prepared using a Teflon mill and then centrifuged for 10 minutes at
10 000xg at +4°C. The supernatant is then centrifuged at 105 000xg for 75 min-

utes at +4°C. The supernatant is discarded and the microsomal pellet is taken up
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Exanpl e 5172 Exanpl e 53195 Exanpl e 2065 Exanple 21197
Exanpl e 69288 Exanpl e 57219 Exanpl e 9030 Exanple 91213

wWE@IPBBo®365 Exanpl e 9466 Exanpl e 9524 Exanpl BCOBRB03/010890

Exanpl e 9986 The exanples that follow illustrate the
present invention in greater &tail. 5 The nucl ear
magneti c resonance spectra are the proton spectra,

Bcgunk @er gaof stastingiveryofl Tais/Higb1 20 miviapip &.@t Limel. alifpet fractions

chem ca expressed in ppmand their

Ak BlPL i@élygha@“%ﬁ%fﬁ HWEse on the si gnal of the

deut epgtbecthaming \eetactioh! of @ﬁl@fdﬁom_l_h es/ - (25n’|@)0mIDrml of refrigerated
e signals

di met hyl sul fOXI de at 2. .
SES G iy, K B iag mB M Pk YAnhuﬁ%rsza%d 4% B of deoxy-

ghdg efbsgg‘gg}b§ne\}i/gtetr)oﬁ e{é&@éfﬁﬁ%@q?cu%gﬁ" T3 minutes at +4°C with

gentp epiation, thelduspehsibn is %@htrﬁtg@wiaeﬂ OSUmx@Bﬁﬁ 75 minutes. The
spectra are acquired using an_L PlatformLC

peReNAtant reampnging tbe MotvlieddIPi is gisbisedvagainst Tris/HCI 150 mM,

RLEG0TR] LOTECP it B ERIADALE 7 LS e one e

Sﬂ@czmﬂaj?sr)yTdétMTPNM%tdl%@iOéteMTGlas ratathlefor b st i30 days and is
resopnance data. Preparation | Preparation of

Use it BWQQHW ferm i shissk-ene 20 2 Om (28.1 mol) of
SeLY e Rbcte FSCRSTSpd riee] FrRAtias A" S W of
Mpr(ogﬁhﬁtldlyldhc)l!r@fat_\wcdmtfﬁﬁaaﬁ 1IPI]T‘/gEIFIIZ[DDﬁnI6|1ﬁ6m aw 480 pl of
IS 0E4E 8t P GrongeREHOrEAE0 2 e N (RN ErASEyiNg. he soluton
Rl S@porattd GRE@ hifroBBASRIKeR YRR 8dmMVok ridhHEC50 mM, KCI 50 mM,
IgllgCIz 5)mM pH 7.4 buffer and incubated in an ultrasound bath for 30 minutes at
room temperature. The liposomes are stored at +4°C and sonicated again for 10
minutes before each use.

The acceptor particles are biotinylated low density lipoproteins (LDL-biot).
These particles are supplied by the company Amersham.

The reaction mixture is prepared in untreated %2 well white plates (Corning
Costar) by addition, in the following order, of: 5 yl of HEPES 50 mM, NaCl
150 mM, BSA 0.1% (w/v), 0.05% sodium azide (w/v), pH 7.4 buffer; 5 ul of lipo-
somes; 5 pl of LDL-biot; 5 ul of test products in DMSO; 5 ul of MTP. After incuba-
tion for 18-24 hours at 37°C, the reaction is stopped by adding 100 pl of Amer-
sham SPA (Scintillation Proximity Assay) beads coupled to streptavidin, and the
radioactivity is counted using a Top Count (Packard) at least one hour later. The
inhibition of the transfer of the triglycerides with a compound is reflected by a
reduction in the transferred radioactivity. The percentage of inhibition for a given
compound is determined relative to controls that do not comprise compounds in
the reaction mixture.

The results are expressed in terms of the ICsg, i.e. the concentration that
allows a 50% inhibition of MTP. These results are summarised in the table below

for a number of representative compounds of the invention.



wi th saturated agueous NaHCO3 sol ution and then with

saturated aqueous salt solution, after which it is
wa@leioed3msoer anhydrous nmagnesi um sul fate and coPCERPH03/010890

trated under reduced pressure. The crude product

obtained (4.56 g, 100% is pwde and requires no

further purification. Preparation 2 Preparation of

4' - acet oxyet hyl bi phenyl - 2- car boxal dehyde 10 590 ng

(1.11 mol ) of Pd(PPh3)4 ar

10

15

20

m xt ure of

4.56 g (18.7 mo

br omophenet hyl

}?gﬁgd under nitrogen to a

acetate, 2756 0 (Eyarhpld@®l) Of [ Z-Torjgg RRRFENEDOT ¢ ni c
acid and 7 BRE or Caesi UTIT Hhgor Tde T 86
o & e B T et Jporxture 4
m xture isdil ||tgmmﬁh42/\nt er and m(t rnzzgd three
times with_15 difexappledher. The conbi né#Oni xture of

the variou

s ext rexamplef4%ct i on

is wash&db w th wat

and then with saExampled@®queou

5
5 salt sol44tion,

which it

s dri egxaragRroANNYdr

and concen

(rat eq':_*gﬁ reg duced

afte
bus nagnegpam sul f at ¢
pressuregq The crude

er
eI
N

D

product i

pUI | | db” CTIT U”ul Ugl ly \El ”yl
acetate/h Xate) E)?é“ % 94 197 s \5Un/l} u§$§U| e—pf odtct .
20 Prepar us |

fl on ‘I on-o
4' - acet oxyet hyl bi phenyl - 2-carboxylic acid 11.2 nl of a
Anblyisisosf thé séerstidn cﬁf@iﬁﬁlﬁn W@Hepe@ Hymaeh seblideng 35 g
of Cr03 25 in 98% H2SO4 in 100 M of wate
are a?flﬂ%@ca\“é\bm §§W%“§o¢%@ﬁ%@ th@f"b’e@t'mﬁa@ tpﬁrgygluated by
Hits bove, in 75
meatgpﬁnggﬁ(? tioh ggﬁb@% éébr@ﬁ?rﬁ’ﬂ{ ﬂ%})@@ el

one at reac xture 1s stirred

at r oohe tHapis2 atlls €E@ACCS+ Noh 8504 1430 areriessack asomodel i ln the study
[ igt | ut di et hyl h d f
gﬁ%gh'\@m !P'gga ég}éce glhp pféﬁrpig g ﬁ@pﬁ%& ﬂ@nglé ?@ H —J

?@q(gsem’fgg@@@{@ﬁrwgyzduced pressure. The 30 residue
taken up 1n diethyl ether and washed twice with

vvat erThe d:HenCiSh celig are cultured sy Dathesco'sl moeinﬁllethagie s medium com-

f.1. jch it is dried
8P it col s uP e Rl AR e s g 4P walhglates under
%h elflobphere lof 5% CaRION dmd%%ﬂéﬂl?rﬁﬁl@@ (about 70% confluence)

PCT/ EP2003/ 010890 38 Preparation 4 Preparation of

4- ( 1- hhertesty compeungs @replisgolved @b robengeiieation af 20pr 40 mM in
é%%ﬁk’u’%‘l‘r@&ur agﬁﬂ%o@@rﬁggﬁtzd 1 C§|1§§ g\?& nllgd |n QMSO and are
aadied (moof- RoBotdVIHitheBEgkméN) to the growth medlum (200 microlitres)
and then finally incubated for 24 hours in the various wells containing the HepG2
cells.

The 24-hour culture supernatant diluted to 1:5 (phosphate-buffered saline:
PBS comprising 1% bovine serum albumin) is tested according to a sandwich-
ELISA method specific for human apo B.

The results are expressed in terms of ICs, i.e. the concentration that pro-
duces a 50% inhibition of apo B secretion in the HepG2 cells.

These results are collated in the table below for a number of representative

compounds of the invention.
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5 4-bronobenzal dehyde in 20 m of diethyl ether at
-78C, maintained under nitro gen. Once the addition is

we@ovplogtses the reaction mxture i s nmaintai ned BET/EFRE3/010890

with stirring for two hours, after which the reaction
i s stopped by addi ng saturated® anmoni um chl ori de
solution. The reaction mxture is left at room
tenperature, wuntil this roohABklRperature is reached,
after whi ch—the—agueous—phase—+s—toextractedthree
times wth—diet hﬁx%?“?ﬁ The—-gonbined 5% A £ractilons
are t hen _Aa_s_h_eogﬁmﬁ[eﬁ%[l—l(‘,l, wiith wat and with
sat ur at ed l|agueousxayaple Ib| ution, after Bfhich the
resul ting |sol utiboxampled#1 ed over anhydr 88 nmagnesi um
sul fate and con-Examplead®d under reduced0Pressure.
8.33 g of [crude pxfidgeispre obtained in7@ purity of
60% the remai NGeL,RpRBFLI Ng Of the st 7551 NG
al dehyde. 5+ [£3b 5—Preparatton &5

4- (1- 0X0- 2-FrethYESEORH - 1—brofrebenzene—t—4—m—of a
sol ution d Xa : 1 35
g of Cro3din ofXaPRIEO931 6 p), in 1888 of watfer
are added [to a soxamplerbof 4.7|g 20 (aBb%t 20.5 mpol)
of the al cohol dbtanpled0n preparation 80in a purity
of 60% as| resutkampled the reaction fpq3carrying|out
preparati on 4) Ip&pldo®T acefone. Aft gy two hours,

an anal ysi s by (@ IF, LAyer CHrofTat ogr apiyggsions tha
1T

oanzonao

al | t he startit lclg,gai hastbeernr—consgned—The
reaction i 'S &Y i | terbd and céicentrated
under reduced prE&aam 5idue is f1:$l(pn up.

di et hyl et h
water and with saturated aqueous salt solu- tion. The
organi c phase is then dried over anhydrous nagnesi um

i ve. Tgargmals el kioRus TR e PrERsTL N IR orener detail
pr odugheirticRiHrns ﬁét@rés%ngﬁcé’%ggc% ke ‘:?h%tgpesrpectra, acquired

purifica- tion. 30 Preparation Prepar at |
at 300-MKa, andeatrarbieapjemperstaney IThe- chermisahshifisyane &pressed in

2004/ 037806 PCT/ EP2003/ 010890, 39 385 0. 33 I f
BT R P Lo TRage & (aKeR B Ret voa edpal o8 sleuferated sol-
et (chRrofol® d1r70P® p?ﬁi @ﬂ@inﬁ&ih?@uﬁﬁxi‘d@ ATEHPHAY) ON S
above, 1. (_57@? (11. 15 nmmol ) ot 2-fornyl benzeneboronic
aci d &he sigreErs @re Steseribednbly) theffollewingsalbreviationsde 5 ainglet, d =
| qf= gr 't‘,j'(j(rjn:“:t BSWI%E %?‘88118%&@&'4‘8&6’1898% triplets, td = triplet of
Y¥'6gen. T Hhe
doublets, m = multiplet, sept = septet.
The mass spectra are acquired using an LC/MS Platform-LC machine from
Waters/Micromass in positive electrospray mode with a cone tension of 20 volts.
m.p. denotes the melting point.
MS denotes the mass spectrometry data.

NMR denotes the nuclear magnetic resonance data.

Preparation 1

Preparation of 4-acetoxyethyl-1-bromobenzene
2.0 ml (28.1 mmol) of acetyl chloride are added to an ice-cooled solution of
3.76 g (18.7 mmol) of 4-bromophenethyl alcohol and 5.2 ml (37.3 mmol) of
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5 resulting mxture is heated at 90C overnight. After
cooling, the reaction mxture is diluted with water

w@na4i378ext racted three tinmes with diethyl etheCT/EF1963/010890

conbined extracted fractions are washed with water
and then with saturated aqueods salt solution, after

whi ch they are dried over anhydrous nagnesi um suI fate
Hredhyﬂamunewndrdm@ommbme rEl@me@ctmrew(m@ isTRérred dee 1 hour and

e fteh Sn BHERIL 8ol Ths o haseCis BafEERAt y Hol wice),

ﬁﬁtﬁdééﬁﬂraté’d %i@]@é@h!; Qﬂ‘al—?C@seébMtﬂiri aAd ahen with saturated a%ueous salt
1- oxo- 2- et hyl pr opyl ) bi phenyl - 2- car boxylic acid

ﬁfpluéon,aaﬁgn Wthljhltﬁ driefle@verraygineus pragesium suifate and concen-

HoBRRIHPR e St che Eudg e otiahgd o 'd) 100%) i

parelandmeduiresfng fuethalr garificstiorht ai ned i n prepar atl on 6
dissolved in 20 ml of ace- tone, maintained at 0C. The

reaction nediumis stirred at roomtenperature
PVESILELG o The reaction mxture is concentrated under
r‘e%%‘c‘eggp'ressure and the residue is taken up in
Brepdmatior bhéracetdxyethylbiphenyh2-caghoxaldelnaegel  (washi ng
vvith di e | eth flltratelsetr cted w
N NEoRmG L 8o Bhne)eare Hefler Undler mtfodin 2 fixure of
"?hyfﬁ“'?l A C U SeridtiR S a‘é!bfdieeti‘ﬁb f et £- mmol) of

acetat'e fractions are washed with water and
Eﬁemy{behzmbmamlecaoaiqaedﬂg& gl(b1.2smimnl) ohcaeditmrfluoride in 86 ml
solution is dried, over

AbdraditrinoSiteane M reullfn el RngdRo AR S 88might. At
BHSIFfRL tee rdddtion RibduteSisldiftfed wWitOWHer sl Brigaceatthrie Bmes with

Preparati on of

dieghatiaen. heacabinedxpixdurgl of thervarioys eadissted Gragtions is washed

A SEoh: i A AREERAR o S98 Yoy, SRy Wiet s aried

ove )anh’i'drb'u&l-rdagﬁ@sﬂu@DSUIﬁtbyér&jTlcbﬁcerﬁeatéda;n‘:dhier@duced pressure.
thereto. The reaction nediumis treated with

(he, cgqugdqgt s tovified fyclasth erramatggraphys (ethyl acetagte/hexane) to
givgw.97%@%% ﬁﬁgtphm theated at 40C overnight. The

eactro um'ls en cooled to room tenperature,
diluted with dichloro- nethane and then washed with
wat er and with saturated aqueous salt solution. WO
2004/ 037806 PCT/ EP2003/ 010890 40 The organi c phase is

BrdStaBy§B anhydrous magnesi um sul fate and

ed under reduced pressure to give 3.13 g of
E’re;pmapmrmdﬁét—acethx;setbylbubélepybawarbcpwl|c poid fi ed by
chro um of si
1 AdnEOEH sBlkiRoret JoBpstieatinn! BapAorL Beieruing 35 of CrOs
#S98% HLIO, 3P W i Rl P00 heisst Waler Gre GHided droPwise to a solution of
4.0 g (14.9 mmol) of the aldehyde prepared in preparation 2 above, in 75 ml of
acetone at 0°C. The reaction mixture is stirred at room temperature for six hours.
The reaction medium is then diluted with diethyl ether and filtered through silica
gel (washing with ether). The filtrate is concentrated under reduced pressure. The
residue is taken up in diethyl ether and washed twice with water and with satu-
rated aqueous salt solution, after which it is dried over anhydrous magnesium

sulfate and concentrated under reduced pressure. The yield is 2.77 g (65%).
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561 %yield). Preparation 9 Preparation of
4' - et hyl am nocar bonyl oxyet hyl bi phenyl - 2- car boxal dehyde

wW@O2@083730¢ 0. 176 nmol ) of Pd(PPh3)4 is added t oPEI/EP2003/010890

solution of 1.23 g io0o (8.23 muol) of
benzal dehyde- 2-boronic acid, 880 g (5.88 mmwl) of the
bronmi de obtained in preparation 8 and 2.66 g (17.5
: ragen éaesi um fluoride in 22 m of
yat _ ed at
e 4aln B R TSI AR o bisERmaBRE S, B 1

cool eg0trl obardM esvhtioat off isoprupylrhagnelilimt eftlordé fin tetrahydrofuran
hed three tines with water.

th th
g‘i’cga ”(‘Pehﬁgeg @@&eﬂ'@%@pw& 1% anBoWtie0s qfraarfesgurﬁlo mmol) of
ﬁLBréFHo%eﬂ Qld%ﬂ?qg'}gﬁétrﬁpopﬁigﬁ{y BRI CRA AR BS MYiftain Tt%eunder nitro-

crude pro IS purl by chromatograp
genaOnckuha afditiin isceomplate, thasrealctlentrnlaturetlklyhamtamed at -78°C

SRR B By b B PGS s
éh\%&ﬂ@ﬁ ¢RfBride 2dbIiiGRar /Rd 'r@é‘cti’d?l RiigBA & s a‘Pfroom temperature,

- et hyl am nocar bonyl oxyet hyl bi phenyl - 2- car boxyl 1 ¢
aﬂilldﬂlSBEDQyn(tﬁnmrme)ISoﬂ’ead‘fBCtal altéry aehicibt thenadueous phase is

g%tg%’%ragttbpq%?n%rsﬁ)‘w hygﬁ Fésgfé%ﬁ?b'”ﬁa e%h ﬁ'ag{}]gns are then
Washeg olitH Bl BT gw(tﬁ%t&f@hh with %Bf@ﬁiédi”béuééﬂ@ Qslt solution, after
di ssolved in 98% sulfuric acid (31.6 25 n) in 100 n

whmhaith@rresulrt@gaﬁmawruwﬁmct@vqmnhmog@mﬁgrms»lura suifete and con-

PAEAEH, o rosh B mARMlre 8Pl THERE e biflned in o
pumﬂytof 6096, thbrremaimderalonsisting ©f fthé stagthd alieht/be.

reaction medium The solution is filtered t rough
silica, the product being entrained by washing wth

ﬁ@% asekate. The organic phase is extracted with 1 M

s to entrain the 30 product in the aqueous
Prepseatiore al/ 4 +{¢-dxoe2-mmgihylptoms)- 1-|h>rd>rlnebenwre c phase.
The e phase s t n agidified w
(he pTOduRY ofS SRR SiIaREs, reauRgh pleaseteby fiescing 35 g of
g&@gm 98%*’@5@0!; ‘P'B'rﬁfztlﬂvﬁ'fo Moy WaReisa ’tHTésollﬁuon of4.7 g

ate and entr unaer reauced pressure
(abedit 20.5 mrmib of thedalophalholtaiedgn abparabonbdn @3F@e of 60%, as

P ER2003/ 010890 .41
(AURHO He atton forcedtyiRa B0t Biebatictal P Lt of Befidne.
in a Ridr ividd ihdurd Qﬁ)'aﬁuryls%sﬁy 3i9hi [dyés chitsateBfiH)eshows that all

1.0 9g;: ayield of 1 9%. Preparation 11 5 Preparation
staping saeral m%b@pnmsum}b e serdaionmmiediusn is then filtered

%@%nc&ﬂ%tbgmd%ﬂeaﬁcéos re?ésUPeD I'I)h Fes?(“ey fs tgkgrq]u%edlethyl ether,

washed with 1N NaOH (twice), with water and with saturated aqueous salt solu-

tion. The organic phase is then dried over anhydrous magnesium sulfate and
concentrated under reduced pressure to give 2.85 g (about 46% of 4-bromo-
benzaldehyde). The product is pure enough to be used without further purifica-

tion.

Preparation 6

Preparation of 4'-(1-oxo-2-methylpropyl)biphenyl-2-carboxaldehyde
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are added to a solution of 7.52 g (48.5 mol) of
4-nitrocresol in 125 mM of N, N dinethylfornmam de. The

WO e®ulosisng reaction nediumis stirred at room PCT/EP2003/010890

tenperature overnight, and then diluted with water
and extracted twce with di etﬁﬁg’l ether. The to traces
of starting cresol thus remain in the basic agueous

phase385h@gc6?r83n@mol)atqﬁel'r’d@ﬂ%m e qdsieshio s r@luatlon of 2.78 g

(2B, b s FTGR0SFRIRE bined iy Blefiedkll £'apg. 167
1 ™\ Slagrol TMGQ%WIb@ﬁmbbﬁonlélmjd @hEC@LOQIG@l (asdm fenol) of cae-

conbi ned baS| c fractions are acidified to pH 3 with 2N

Rlem WHedaqne%@mp%é@ d%nqthweé&@m%ﬂ@atalm%émdﬁﬁéutrogen The
Yésﬁ{}r@tﬁﬂt em}gﬁee?a‘?g@ (‘%EVS z;[té f;{:ﬁ@o Ruls %eﬂﬁign mixture is
dthhtad withomatexf aed lsr\/extrbcitahethr% timaisngitls diethyloethes. The combined

e ver .anhydrous iumsul fate and
Sl BN e et un et nd than g seirsged,aueous sal
S | -
T o 6 S 8, ey s s o
pentrated aindar. redoced guassireomhe cride paoductois drified by flash chro-

BisteoraBay (P! a B M RIS e AR BIeCt B ot e qratte

tion of 4.18 g (21 4 mol) of the allylic conpound
obtained in preparation 11 in 25 42 m of
I\ t hane. The reaction nediumis stirred

g e N G e e e

ti on ®imitdfea sdlativn B JOMES T enthfeprae@@byQﬁssthg%g@f CrO; in
hen diluted with diethyl ether and extracted three

é@%eé'ﬁn%h@b@dﬁﬁt@d1ggd%rﬁfb\fvé'@rrbé‘ﬁ%1taéjdﬁ§i i iapsolutiea of 1.3 g

.Qﬁ%rﬁo R3$he 'a?dérgﬂlgtd@afﬁ% IW&Q%%QSB @HESBR/%H W30 ml of ace-

at urate aqueous sol ried
mmbydnmntalnagrz&sﬁ)"lﬂn The fredeticam tnddigm tsoettree(ﬂ ra&t @om temperature

d Th t
SR Te Eaein Mikreisrginceniared Jadekraicer preaire and the

i i
e S IR RATh 3, 358 AL BH0r i ge! yeshing with
giethyl tte8). gl Hesitatenis extractebwith d NepadHieT hawbasik fiastions are then
ut f.urt her i ca

urﬁgﬁaw %h1 "13"@‘3@.@2%&%@%% tgfee times WIthpu{hiyf ace*ate The ethyl
dcethtd fradtithys e Yashiavl WRR 208t atidethen’ Rt éa’igra‘iemﬁﬁu)eous salt

of sodi um net hoxi de are added to a sol ution of

galgtion, n@ﬁtﬁr) whicht the egreikiinge selvtian e diriad pvemanhydr@nsmagnesnum
élﬂfa%) amj cgﬁ{rg?e'?joundewgduced pressure. The yield is 1.40 g (100%).

Preparation 8

Preparation of 4-ethylaminocarbonyloxyethyl-1-bromobenzene

2.0 g (9.95 mmol) of p-bromophenethyl alcohol are dissolved in 15 ml of
dichloromethane and 1.73 ml (1.29 g, 9.95 mmol) of N,N-diisopropylethylamine
are added thereto. The reaction medium is treated with 1.42 g (19.9 mmol) of
ethyl isocyanate in 5 ml of dichloromethane and then heated at 40°C overnight.
The reaction medium is then cooled to room temperature, diluted with dichloro-

methane and then washed with water and with saturated aqueous salt solution.
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resulting reaction mxture is stirred at room
tenperature overni ght and then con- centrated under

WO eauozsopr essure. The residue is diluted w t hPGEER2003/010890

and to extracted three tines with ethyl acetate. The

conmbi ned fractions are washed4dith 1 N NaOH, with

wat er and with saturated aqueous salt solution and
ﬁ'herorgamiecphaseds daiieldymimmhrydgn@sﬂnagnssﬂmmelfamcand concentrated

concent d under redu ressure. resultin .
GGG FcuBeagegsite by SNECS B o e RRaGpE aiia Plife product is
ﬁmyb chFdr’ﬁQfo r@pﬂiy b @aém@mn df%llfb”ae@ﬁh%tdsoéluéﬂt a 1:1 mixture of

aration of nitro-2-tert-butyl di net silyl ox

@thygac@@te@ad Hedsodeum @tlzeergaS(tp @vareocfolgu@eﬁm@a/bhﬁél g, L.e.
g yldimethylsilyl chloride in 20 m of

ié’hY ta'mst hane are added to a solution of 1.06 g (5

nmol ) of the alcohol 20 obtained in preparation 13 in

30 m of dichloronmethane conprising 2.6 m (10 mol)

epa. Iarn'neand61rrg(05mm|)of
. . . ¢
Er B GBS PSRtk

d| | ut 203wyt (0. di?@tmmol)stolﬁel?d( m;e(*s \a'ddladltcb taClsplutionhof 1.23 ¢

ifed h%ﬁ@%%@@é&g Barabug foldor AT B S anabrot the bromide
Qbﬂa%ooﬁe gx‘hg Hrgus g‘tgpf’ﬁS ‘t‘ﬁ?n%H'cﬂaéa"esW fluoride in 22 ml of
uce es ng

concentra sure resul
&ijdimqihowmlname; The lsbluehdn by theérabbatser an85Ug roaprmglstou nder nitro-

%%%fﬁi}g Ir\@fﬁ?%tipg}e mq‘%ﬁtﬁ%&igdc‘g%r%f ol c&%ftég%fiafuer'e aSn%O/?hen diluted with
aleﬂﬂ}l @ﬂweﬁ—érﬁi waBHéaltmeaeﬂrhaé wlthxh@tév e BERATIE PARSE 78ried over

(4 nmol ) of the nitrobenzodi oxane obtained in
gnfe @as|magn%lamsumtgs@nd/@@ncﬁntz@em urdereratuced. pregeure. The

PRt prbRUREER. o8 8 1L BRET B i PomBidraBhy Bni € oot gf siica using
ay eludryn @ﬂh?ﬁécaatélﬁéﬁam&‘b‘ 34 804 ratio. The ;Igroduct is obtained
PCT/ EP2003/ 010890 43 aen at nosphere &410 psi ).

wdthgIfoen of a pate yel dd1-35y0:19 Viel@§ 6fodnd t he reac-
tion mediumis concentrated under reduced pressure, to
gi ve the expected ani- line, which is purified by

Plegsdratidni d0at ogr aphy usi ng as el _uent a mxture of
i 13 SIS S o
-nity .‘3429 (K?B*I‘Wgﬂtd?)fﬁé’%l%?\%e’%@éned in preparation 9 are dissolved

in 11 ml of acetone and cooled to 0°C. 3 ml of a Jones’ reagent, prepared by dis-

solving 35 g (350 mmol) of chromium trioxide dissolved in 98% sulfuric acid (31.6
ml) in 100 ml of water, are added dropwise and the solution is then stirred at 0°C
for 1 hour. The reaction medium is then left stirring overnight at room tempera-
ture. At this point, the chromium salts precipitated from the reaction medium. The
solution is filtered through silica, the product being entrained by washing with
ethyl acetate. The organic phase is extracted with 1M NaOH, so as to entrain the
product in the aqueous phase, leaving the impurities in the organic phase. The
aqueous phase is then acidified with 1M HCI and the product is extracted with
ethyl acetate. The organic phase is dried over anhydrous magnesium sulfate and
concentrated under reduced pressure. The product is purified by chromatography
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1.05 g (5 mmmol ) of the al cohol obtained in preparation
13 in 1.5 mM of NN dinethylformam de are added to a

waempesmsion of 400 ng (10 nmmol ) of sodium i o0 PGOHEPIHE3/010890

(at 60%in oil), washed with hexane, in 1 nl of

N, N-di met hyl formanmi de. After dflirring at room

tenperature for one hour, 1.05 g (5 mmol) of nethyl

poda delunan ef aididad usrﬁgeas ei;.ldrttimg"lixtae&:bif ethyliadetate arsd petroleum

Pl 7 571 £ dnCHRONERS0R) LR oBiRIned RO el o7 1%)

The reac- tion nedi umls extracted three tinmes with
et hyl a_lcet ate. The organic fractions 15 obtained are
Reeparation 1A wat er and then with saturated aqueous salt

f] | t] lution is dried
Boerrafity of HrlfesbEPokMBoPF ot e and concentrated
under 7 580y ¢R4 oh ARHUGIK,GO D Grd th8R%.Y igll @}1.DMrhd¢ of allyl bromide

crude product are thus obtai ned, which product is
areAddeddo va solgtion fofirt p2 g (84 Mmrpab it n@f@cm%%arﬁ di2boml of N,N-

AohERRbRR, The e AG n TR NN TD N SRS BF L3R} Bmperature

bnemligmaaad itioem dbutedneititlinate aredl ekiradtedritvic withdieiblyl ether. The
140 of 10% pal | adl um on-charcoal are added to the
frages PBﬁt%FB@Q eFesahdheh EepRiR: ifrgeikasie paugeys pnage. The combined

QMRS HttonY ’Kgﬁ@ﬁﬁr Eﬁoveﬂf@%rbf%@oéém%oe X hgﬂ' deriviife and of

catalyst 1s filtration an
trenbisalyl deeigtative )i aredber ewtraaltadctmuejwrth riétNe&H. The ether phase is

B Riscaiasyt” e dfe cmamibs dresimy abton ate eidithd T 3 with 2N
it hd a%hBSﬁs pﬁ%ge W@Wei‘t‘?a&e&%ke tihes rv@?éHJlefHe"r“EiThe combined

yield iIs 30 Preparation 18 Preparation
othet fracyom @p@ItMFpWGaped Wibawbierdndewith isaturgteshaqueous salt solu-

h b l,deh 2004/ 037806 .
Hosty AR 0BEF0 ToB oLt SRR FEu et %8n Hih ol Tddietium suffate
and conEemheed! hrfepreducsd rleséi?nre8 4918 g%a%)r@ﬂ the@esired monoallyl

4- br onoi sopr opyl benzene, . caesi um
detiativeareahiaiped, thig grq;tg@gbﬁ@g)pq;e enough to be used without further

(triphenyl phosphi ne)pal I adi un(0) in 700 nl of
kﬁé{%ﬁrorét hoxyet hane is refluxed under a nitrogen

at nosphere for 3 hours. After 5 cooling, 1.5 | of
di et hyI_ ether and 1 | of water are added to the
dium and the organic phase is separated

PHinadiGs g Mo At ot onc e oo, The
a coI 6:8ng ()23 6$mtnod:)aof(ﬁﬂ%eneta (Swmpbmmrmlceahyllare added to a solu-
c():r(1e to?t e? 8¢ (Zq AY ?nr%(s)l) onEhg a?lyllc cor%poung beta%ed in preparatlon 11 in
42 ml of dichloromethane. The reaction medium is stirred overnight at room tem-
perature, until an analysis by thin layer chromatography indicates total consump-
tion of the starting material. The reaction mixture is then diluted with diethyl ether
and extracted three times with saturated sodium bicarbonate solution. The
organic phase is then washed with water and then with saturated aqueous salt
solution, dried over anhydrous magnesium sulfate and then concentrated under
reduced pressure. The crude reaction medium is then triturated with diethyl ether

so as to eliminate the excess meta-chloroperbenzoic acid and its by-products, to
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oil corresponding to the title conmpound. 10 NVR
(CDCI3) S (ppm: 1.31 (6 H d, J =7 Hz); 2.99 (1 H,

WGEeEi/ 03306 7 Hz); 7.26-7.39 (4 H m; 7.41-7.PCI/ER20bBE/010890

m: 7.54-7.69 (1 H n); 7.93-8.13 (1 H, m; 10.01 (1
H s). I R v (C=0): 1694 cmZ 15 Step b

4' -1 sopropyl biphenyl -2-carboxylic acid A sol ution of
g@ep 68 0(5856 ol theodegitedaspixice, pehichrig auee enbugbdo bef used with-

H\ﬂF'ter fsq?dded over 15 mnutes to a solution at
?Btcf ERPUHIGANCR- of 22.4 g (0.10 nol) of
" -isopropyl bi phenyl - 2- car boxal dehyde in 500 m of

acetone The 20 tenperature of the reaction medi um
Cand this mediumis stirred for 4 hours

?Lﬁp@iﬁﬁiﬁ%& et ahe " S oh 10 N
hydr oz 76qf (80.8¢hahol )t dfesciddrdtrhethosidiecaeesddest fxarsahitizeh of 2.68 g

wth 2 x 500 ml of dichloronethane. Thjs. organic
G2 Grmrsaliol tag epaxidecchipinedNnSBaPamtioRy P @anipfametiancl. The

neuitﬁ‘gs'fgggfb@@fﬂ@fﬁ“ﬁ%”@?%ﬁﬁ Eé\f'ﬂt%n? émﬂa éﬁfe'ﬁﬁ ht and then con-

azeriti‘atddchhderorredheame pr'éheane oThanresiduextis adilstedr a\nth water and
dri ed ver spdi um te and ncentrated, and the .
PUAER ITom N Pt 40586 BPeTIAea dashays GFE wshed with
¢RI NFBH iR 'Weﬁ%r (aﬁb%?m sa%ﬁrate%be qUeBE %bnyé @S %ha)then dried
to give 5. a so correspon ing to the

ovenr anmajmuecmagmes}lﬂml\Wate@m@ syneerntraied : urmlezgedaceﬁ pressure.

fp rt;esulgn% @rq@é‘la% @%7134 g_d gffff%hetxt Fﬁactlon wﬁt(out further

BulcalioR® (1 H m. The followi ng internmedi ate acids
are prepared in the same manner: WO 2004/ 037806
PCT/ EP2003/ 010890 45

%re !tég S! Egromet hyl ) bi phenyl - 2- car boxyl i ¢ aci d,
t hyl bi phenyl - 2-car boxyl i c aci d,
Prefdratidn cprm-lzqm)m:tplhﬁﬁdﬂhy&lylakméwwwer&@dtibxane

4' -i sopropyl bi phenyl - 2- car boxyl epa
19 Prép8r&i7 énmapol) of a solution of t-butyldlmethylsnyl chlorlde |n 20 ml of

glgﬁ%tr&é%h;anae( Ghd [ RIS RPBILRNEAY 08 & 35 PRI Gf the alcohol
obtained in preparation 13 in 30 ml of dichloromethane comprising 2.6 mi
(10 mmol) of triethylamine and 61 mg (0.5 mmol) of 4-dimethylaminopyridine. The
reaction medium is left stirring at room temperature overnight and then diluted
with diethyl ether, washed with 1N HCI, with saturated sodium bicarbonate solu-
tion, with water and with saturated aqueous salt solution, and then dried over an-
hydrous magnesium sulfate and concentrated under reduced pressure. The
resulting crude product is purified by flash chromatography so as to give the
desired product (1.4 g, i.e. 86% yield).

Preparation 15

Preparation of 7-amino-2-tert-butyldimethylsilyloxymethylbenzodioxane
1.4 g (4.3 mmol) of the nitrobenzodioxane obtained in preparation 14 are
dissolved in 25 ml of ethanol. 200 mg of 10% palladium-on-charcoal are added to

the reaction medium and the resulting mixture is stirred overnight under a hydro-
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Met hyl 2- brono- 3- net hyl benzoate 10 A mi xture of 3.3 g
(15.3 mmol) of 2-brono-3-nethyl benzoic acid and 2.9 ¢

W@ 1®48310®| ) of p-tol uenesul fonic acid in 77 nPCDEP2003/010890

met hanol is refluxed overnight. After cooling, the
reaction nediumis concentraté@ under reduced pressure
and the residue is taken up in diethyl ether, washed

gan asmasphersat4dr paib 0 heoaatalyist sy thedgemaveddo fiteation and the reac-

B8 dhe @0 Gt Reo T Uke RSl ikl o kg o Fifpcted an-

B frahieh ag gu At BWﬂé@lﬁ eﬁlrdmd@gramgdw@ﬁ asfeﬁﬁérhtfaEmlﬂfbﬂa of diethyl
cr ude substance pg A Is used in the

thar angshaxape Eaaty'eﬂ@ #eéneq)m%dét 48)- Step b 20
I\/let hyl
6-nmet hyl -4' - (trifluoronet hoxy) bi phenyl - 2-car boxyl at e
Poepdrafid®.16 nol ) of aqueous 0.4 M sodi um carbonate

g‘lféjatib ‘g'?g ﬂh@& @ﬁ%ﬂé@ﬂé?ﬂ%ﬂ%’lﬂ are added to

a sol f ; ; 3
o b o?‘g%@g mmggg)gggé?gggwgﬂallréﬁd ﬁﬁ?%%}ﬁbratloq 13 n} 1.5 mi of N,N.
dmethylﬁemaﬂmldet anexgc)(ﬂuen‘ muacsmpemsmn 26460 rag ( 10 mmol) of sodium

BFGGE Ly T TeBhed Falr hefnning BT AN inggormaide.

KftePbtitgedt rebeh tefpérdtirefoohl Hbu?t IIU()IS @Y@%moBW methyl iodide
combi ned organic extracts are washed twice Wt

am @ddedr The rassiltingn rgantions mbdyree 4 Ueft sinfing @taMm temperature

SRR AT BRon ST Sl ek o e
?blﬁ[rhgélluﬁ‘t Ir@reétracteexmmeé tinfeg i 8thdl ticeB8) Tak ér@@nlc fractions

itle conpoun

ﬁemewrn&wa@heﬂfwmmﬁe& aastythen rywﬂheawzafeérwenu%salt solution,

BRI 1 B Bl Mt

gor(c'en’lm/ten!mjn)jeofredn/mdmybr&/sueéo 23882% {96% Yielthrofnttlehoxide product
WO 2004/ 037806 PCI/ EP 003
%ﬁepﬁ%eﬁ;ﬂb e'"egfw iepIPeduGts Brerhyisest witbewidvgher pufication.
reaction mediumis then maintained at 60C for 3
hours. After addition of a further 5.0 m (210.02 nmol)
Btepapatiors ddi um hydr oxi de, heating is continued at 60C

fter react.ion mediumis

. ot el e et ol b iSRS T ot ue i o

t akens3m nfy (M3658nf8l) of thehlobeAsbdibkass oW'télﬁe(? ||‘1\|preparat|on 16
hydrochloric acid and extracted twice wth ethyl

alcetligselvetihia 28nwl 9é alhanclct1¢0amg wﬁsﬂh)éfoj palladiunatomrcharcoal are

ATV cBRELPEPatET L B MR B aupipht uncer a

mmragee@tmesghered@orpsi) Vi edtaRée s thendievitovedlby filtReidh and the

of the title compound
reaction medium is concentrated under reduced pressure, to give the expected

aniline, which is purified by flash chromatography using a mixture of diethyl ether
and hexane as eluent. The resulting yield is 419 g (91%).

Preparation 18

Preparation of 4'-isopropylbiphenyl-2-carboxylic acid

Step a
4’-Isopropylbiphenyl-2-carboxaldehyde
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The followng internediate acid is prepared in the
sane manner: 10

W@ 200e0808b6 6- et hyl bi phenyl - 2- car boxyl i ¢ aci d. BEXHREP106%010890

Typi cal procedure for the preparation of a conpound of

the fornula | froma carboxyli44 acid containing a free

-COOH function, of the formula Il and an 15 am ne of

the fAr miktare |of. 30.0sgl (A.20nmot) Dﬁé-ﬁmrtydphﬂny&bmomd aC|d 438 g

(22 sk ABrepieBhiyihniing S Do moh%of Badsitin fuoride
HnB"@'QT%‘(@X)bBQVr;ﬁBm cﬁfetetrak.s@tﬁgﬁénylghas;ﬂﬂhéypaﬂ)ad@Fn(oy¢h 700 ml of

am ne he sanme m xt

2@- ﬂweethow@th@n@ﬂs oeftsced undena wtmgegbptm@w@ra;ipaﬁn eurs. After

ESelRf 28T st SEF ARy Bl Prelandod B Hlg Bfacion medium

Bad ahe fdrganiephtesehist sedrBied) ot) driédnawir)sddiurd. suilfate @hd concen-
N, N-di_net hyl formam de.. The mxture is stirred at room

fréFﬁS’erHiQJpéy soiee gtainadtis rousifigg dMachiqinaiograpty on a column of
.t {

SA TEhmos 01 Mottt 43Rk Yo Bnsiof R Lo 43 e Bale voow

aif conespoadiag $o tne titke bonm@bandol uti on (7%

wei ght / vol ume ter. After anal ysi s

by LCNMR: (@Q&bbﬁ\ﬂéﬁm é%v@p‘drété&?é"@r%@@s@ , 8epfer = 7 Hz);
%?%bsiﬁaﬁn o 4ispsl 5\ cﬁgeﬁéﬁfagy H,m); 7.93-8.13 (1 H, m)

di ma hyT mam de: ronet han
a0gxioftiky¢).e. Other coupling reagents that can be used
I nst e?Rd_ of HBTU. O (7-aza- 30
benzot™i azol -1-yl)-N, N, N , N -t etramet hyl ur oni um

hexaf h 1-et hyI 3-
(3" - dlllxxea i@l g?ngﬂggﬁopyl ) car bodi i m de hydrochl ori de,

i sobu jgg hl orof ormate, nethanesul fonyl chloride,
br onot r r di hosphoni um hexaf | uor o-
phospfia QEP%WI h@fiﬁ%-ﬁﬁf%&%'c acid

- bi s(pedd|andy by ogne .ﬂ@fﬁiw@!'?) Bb@téﬁiunﬂf bé}rﬁié}’@;@n@t@ in 500 ml of
WD 2004/ 037806 PCT/ EP2003/ 01 47 Qther bas€s t hat

vateris added iqver ek nonuiesNicdiai selptiopaterdepn deinperature of 22.4 g

(0 RO bRVl BHReAT BRie i opg mi of acetone. The
HRpeRire T thé réactiomNALaitin®fiséd B@PGUérﬂj thid ﬁf@@ltﬁn(i@éhrred for 4
boxylic acid chloride &act i vated derivative of

bau@oayrcpwd@nm%aturﬁe fter mdriion) ¢f aSSQﬂh'dmaﬂT"QﬁM'fﬁte gplution and
EE@W cg tH b Nt tﬁf)r‘;f@%r g;‘s'tggas%f i B8 @éYAéogb% /gkt‘fjacted with

or| romcar IC acCl rops o
2 500 @nﬂ @ffdubhlblralhembhyél Talsargathéc sﬂudonl‘rsk extraetedanith N sodium

égqlrgg(gwggg %gégha%(gsé@%rgﬁdg;thén owashedI w?t];w glg{h?/?e r|1er neutralised
with N hydrochloric acid and extracted with dichloromethane. These organic
extracts are dried over sodium sulfate and concentrated, and the residue
obtained is purified by chromatography on a column of silica (eluent: 2/1 hex-
ane/ethyl acetate) to give 5.8 g (24.1%) of a solid corresponding to the title com-
pound.

NMR: (CDClsz) & (ppm): 1.29 (6 H, d, J = 7Hz); 2.94 (1 H, sept, J = 7 Hz);
7.18-7.33 (4 H, m); 7.34-7.45 (2 H, m); 7.48-7.61 (1 H, m); 4.85-8.05 (1 H, m).

The following intermediate acids are prepared in the same manner:
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of oxalyl chloride in 5 m of dichloronmethane. The
resulting mxture is stirred at OC for 1.5 hours; it

w0 go0thz780ali | uted with 3.5 nl of anhydrous PCT/EP2003/010890

di chl oronmet hane and wused inmediately in the next step
wi thout further treatnment. 1548tep b Preparation of

carboxam des from carboxylic acid chlorides and am nes
2s(trflugromghyhmphemyl-2ncadbdkylkoqeidpy | et hyl ami ne and 550

) (Q.165 mmpl) o t.he acid chloride solution

o e UEBDehuaroatitiuBE plick y added o 550 bl (0. 15
H’_‘Iﬁrliﬂu&Bn’ﬂ;tﬁ&Mbﬂpﬂ@n?ﬁz-@mH&ylié‘a@i@lbydfOUS ,

di chl oronet hafé. "The  m xture’is 20 stirred overni ght
Arispprapyliphendidiearbandid acidhen concentrated to
dryness under reduced pressure. The residue is
dissolved in 1.2 m of dichloronmethane and 2 ml  of
PesiaHBo® 18 N sodi um hydrogen carbonate sol ution are
added. The organic phase is washed successively wth
Prerasatporfg-methyirdtEifluoigraetheadbipheyl-2acasbaxylic acid
hydrog{g ic acid and with 800 pl of water. After
anal y y LCMS, the solvent is 25 evaporated to
dr ynelNethyDhsronseBveastiyldénzoatean be used i nstead of
gicchl oronet hane: N, N-di {)Ié%l - formam de an

BYgHIQ (qf| 3.3 gpElG-8iEMe &Pwp&wlag@wf AGidand 2.9 g
15 3D ARl 11 B AS\RBEERBENERad ovori

R EBGNUR/tB&08A0tier8 ntedimml is cohcantratad undernfedd@dd mressure and
3. 46 . [.) ,of 4'-isopfopyl bjphenyl -2 carboxyl,ic aci .

i pasidie o ke oin 11 ey Shfrdedashed Bea Vi Saftrgted sodium

ﬂgdrbéeﬁ%di‘ﬁ%éteoéol&ﬁtﬁq,%ﬁbﬁ@/vitrPWa?ér' 1§15 'fiHa%f QAT BRALThe organic

15 in 20 mM of acetonitrile conprising 650 | (4.66

aolptipn 5s odried iaven yarhydieus maagreesigm( sulBHenand )casfcentrated under

4- di met hyl am n ridine it h i ing, . Stipfi.ng 1S .
PR s arer 38 o Spablehe Jo e 0 olpid FoB% LAdisedn the next
steptwitifoltJultheépurticatibgd Wi th ethyl acetate and the

organi ¢ phase is washed with 1 N HCl, with saturated
aqueous sodi um bi carbonate solution, with water and

Wi th gt at ed aqueous salt solution. The reaction

medi URTHS2t hen dried over anhydrous magne to sium

sul f aMetian d-metoddt-(taflaoromstaoxy bipheagl-RrazsisoNyate
Purification gy flash chromat ography using an et hyl

ae S0l D0 mwnlb of pavieps GAMcordD Gerbersie SHitaandihep 303 mg
BXPE A8 R estrsis (it Aok Bhine)palladium(0) are added to a solution of

2.0 g (8.7 mmol) of methyl 2-bromo-3-methylbenzoate and 2.16 g (10.5 mmol) of

4-(trifluoromethoxy)boronic acid in 25 ml of acetonitrile. The mixture is refluxed
overnight; after cooling, the reaction medium is diluted with 50 ml of water and
extracted with diethyl ether. The combined organic extracts are washed twice
with water, dried over anhydrous magnesium sulfate and concentrated under
reduced pressure. The residue is purified by flash chromatography (eluent: 5% of
diethyl ether in hexane) to give 2.4 g (89%) of the title compound.

Stepc

6-Methyl-4’-(trifluoromethoxy)biphenyl-2-carboxylic acid
A solution of 8.5 ml (17.03 mmol) of 2 N sodium hydroxide is added with stirring
to a solution of 2.4 g (7.74 mmol) of methyl 6-methyl-4’-(trifluoromethoxy)-
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15 10.3 m (10.3 mmol) of a IMsolution of
tetrabutyl ammonium fluoride in tetrahydrofuran are

w@oaea31ses a sol ution of 1.6 g (3.01 mmol ) of tPEI/EP2003/010890

conmpound of Exanple 17 in 41 m of tetrahydrofuran.

The reaction nediumis concent46at ed under reduced

pressure. The residue is taken up in ethyl acetate and

i tea- ZWarbDXIyzbaterinaaﬁa@l mheﬁ méthandataudaiﬂmdreaqmenumedlum is then

sal.t, sol t he r.esu Iu

it ol 80 Rnahels. Mk eddlibnde a Buter 't (102 mmol of
OO GRyiUmAt rébﬂ@’@rheétﬁ@*fé%rﬁlhﬁéé l%afteBO Eh&/é}Hf tPAﬁgluééolmg, the
I's obtained by purification by f chroma- “tography,

t@mﬁi@nanadimm tSecmTce@trlaj;&d an@eraeduamﬂ ph@ealme, the rebidantis taken up

Sh gy nBher wates, aniniet it &, R npiaBuBHE S, pB aragted twice with
atiiedctate T bdmdeoéxtidtts BE: (VAsREd Wil watkdr, dfié® over anhydrous

al cohol prepared in Exanple 18 in 4 ml of pyridine.
miagnesiusa ulfete endr eonientrgted ppdar rediradaplessure.hehe white solid

BBl B PPHAGER R SYERTRYRE 2 £YB0R1 B A Whpouna

ed pressure, e resi

aﬁ eot The If@lajvilqmg \Mttahn"edihate? aeid |£’pr%rfared ||$€hé saxlﬂIehMaﬁh@‘s h

chr torapyglvst e expected acetate in pure

ﬂo?%wlaﬁd‘gewlb're@n f@y‘?aibawhcm@oom 037806

PCT/ EP2003/ 010890 49 Exanple 20 A sol ution of

4' -i sopropyl bi phenyl - 2-carboxylic acid (218 ng; 0.84

mol ) Exampfesrt of acetonitrile is added to a sol ution

of 137 mmol,) of t am ne . obtained in

ot epat at PO PIACRAbreor e IBPBRtoR ¥a8 GomAaLEIchgf thesformua |

ﬁbn{é cﬂlrmlé a@fd éoﬁtélrﬁﬁ@&'fﬁé@ DeoTY flﬂmféh %@tHHJfo(anu@agll and an
di met hyl am nopyr i di ne, tir- ring.

raemraﬁ Df)ﬂnenfomnulaellh s stirred at room t enperature

overnight. The reaction mnmixture is then diluted with

ethyl acetate and the organic phase is washed with 1

N HCl A sdltitiors af meat:eﬁboagwaua @2 miAbRiis A P eRadfea volumetric mix-
solution, with water and wth saturated aqueous sal t

&tseum@ﬁ Srraticr eh Y, NdiilS@@mnWﬁthylaﬂH@ﬁ and 86Nl @ethwmymamlde is
%(9(5 0% SRS L fﬂ]e;HHn% g%% hr @etmersa«%ﬁ? rﬁ&ggékgo 3 ml). A fur-

uced pressure € cru

fHe&talmlmheme@ 0grrapby MNngongl&Wlaﬁﬁm ad ﬂvieheédded followed by
ture as eluent, to give 172 n}\;’ t he

addiien & 2pselutien of Ekthanzatriazoks WeRiN, mﬁgqtrwmrﬂ)ylwpmum hexa-
TS ST AL PO L Gy R LB maice. The
Rixtureis stinfegdatoesm tinoheraturerdvieanightc édter ievapgrating dff the solvent,

Oe ren'?'x ure |sI &lsg&vg(ljllr? %Dch?g%lrﬁétngug rgn wasrhed successively with three
times 1 ml of aqueous potassium carbonate solution (7% weight/volume) and with
1 ml of water. After analysis by LC/MS, the solvent is evaporated to dryness.

Other solvents that can be used instead of N,N-dimethylformamide:
dichloromethane and acetonitrile.

Other coupling reagents that can be used instead of HBTU: O—(7-aza-b
benzotriazol-1-yl)-N,N,N’,N-tetramethyluronium hexafluorophosphate, 1-ethyl-3-
(3’-dimethylaminopropyl)carbodiimide hydrochloride, isobutyl chloroformate,
methanesulfonyl  chloride,  bromotris(pyrrolidino)phosphonium  hexafluoro-

phosphate, chloro-N,N,N’,N-bis(tetramethylene)formamidinium tetrafluoroborate.
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reaction mxture is heated overnight at 40C. After
cooling, the reaction nedium is diluted with ethyl

w@e®iasmo6 The organi c phase is washed tw ce w PET/EPN03/010890

HCl, with 20 saturated sodi um bi carbonate sol ution,

with water and with saturated4dqueous salt solution,

and then dried over anhydrous magnesi um sul fate and

conce@lthlerc bdasesnthat canluoedusadesssiead FTheV,-dilopropylethylamine:

on nmedi um vvh ris snal | nount of

Gl RV AN, M RTRT SV Ep VRSP bt ogr aphy

tFﬂ)lBgl %c@HHRJ‘for tA8 p?éﬁ‘é(ﬂatléﬁ‘%ﬁ%t Sérhgéé‘ﬁk? oftpd FHr?nula— h?rom a car-

é I's 69% (136 ng A sol ution of
DE}dhoﬂiCldefd@rﬂﬂﬁj (acrtlvai@m}jeeva_ta/e( ofie cayboxylz7acitoof) thenformula )

di.met hyl. formam de i s added to a
éﬂgﬁgr@ﬁ@ﬁ q;&h Ioréntﬂ_élll(o 54 mmol ) of sodi um hydri de
at 60%in oil, washed with hexane, in 1 m of NN 30

di nmeth Iformam' de. After reaction for one hour at room
ten‘peﬁé@.@e with stirring, 251 (0.40 mol) of methyl

'S?Id Ir ‘rjg déifa?al?%g rSnF gary&ﬂ cteéé’i!:!tc'thJegqmﬂv %ergg){i{f{g RidsS

ure overni

r eact Qaﬂdn@stdfeenBQ%smlhﬂdn oy I\SNQWneﬂMﬁofrmemMé |N\Idtcﬂioromethane
The rggtlon mxture IS extracted three tines wt

giengede & areixtye 9lobRPaamen et p@’hozmesydoq@@@masmh(ﬁm mmol)
SPB?élgleghIBHSé‘ h & Hiagtdions %&h%éhWeWe%gltlmt ﬁfx&@rrédg stirred at

at ur at e aqueous sal tion
6?@ lforahﬁyhimnsgsﬂ reetipeadiluted with 8L & nalrad antbwdrers dishledomethane and

r redu essure. Anal ysj i ndi cates the
DBty iR T Rk Cten b Ruter Seggel t h- o sl
am)unt of t he nononet hyl product 5 (which is assuned
to be the product nethylated on the nitrogen of the
am delep Bpeci fically, the nononethyl product obtained
reten

o ar AR e RGeS b b Bl Pl S ines
bi s- 2@1h(0.15heeBDof NN GiRopIRIdtyBhARs and 550 w (]o 165 mmol) of

chr omat ograph using as el uent 'a m xture of
fél@etasldec l@dldﬁe%dﬁaonmlyame@! gbow argi §UQﬂﬁS§IV@Bd adldeé to 550 ul

1Sy B O ks 9B il o e
airom]o{/emhgrmat&donntdﬁxmmhﬁ'e Hhdi is thed o@hceﬁtrated to dryness under
acetonitrile. _Eg action mxture is stir
AR GHRSSTe: DinTeusue A aRavoR Y | chah obpioniaramathane and 2 mi

i e
&ﬁaﬁﬁ@%s@@@é@ﬂusat o%@@ @Bﬁ@%@;@%@%%& dd¥eB€ The organic
ipihaser Isowasbedcﬂum:esmvelwwmh \twtcerS@(mi:I oif twategt witlat8®d ul of 0.5 N
A8 & Alcld and with 800 i of water. After analysis by LC/MS, the solvent is
evaporated to dryness.

Other solvents that can be used instead of dichloromethane: N,N-dimethyl-
formamide and acetonitrile.

Specific procedures for the preparation of a number of examples of the

invention are given below by way of illustration.
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solution, and then dried over anhydrous magnesi um
sul fate and concentrated under reduced pressure. The

w@ewdesproduct, 132 ng (98% is pure enough t oPOEEP208#€0890

in the next reaction w thout further purification. 20
Exanple 29 2 ml of acetic anhy8ri de are added to a
solution of 57 ng (0.137 mmol) of the al cohol

obt ai Bedmipte £Ekanpl e 27. After reaction overni ght at

by ovaniadff fomand Tadh ot irastop B s T2 Rikytic acid
RELDnItdTeretshiffe R AR & ¥owitioh dfd44emg: (3.18 mmol) of the amine

Purification by flash chronmatog- raphy gives the pure
abtairadcin p@pamatice 46 yn @0an| oEacetphitrile ToPpiring G5O R .66 mmol)

%ﬁrr i Sﬁgéﬁ%%gﬁ gﬁl}grrﬁg)z(gy é%—mr@égﬁﬁ:@m%{mowndme with stirring.
SﬂlLerd i%%d?ftmﬂeé%t%b@r fé?ﬁpéfﬁwre(lfve? ?hb{ ITHENRICkiBR rhiXture is then

di chloro- nethane is added To a m xture, _
dwtadamhrecetmdtmmeoaaddhsaprgaﬂmpaa@e ig ovashednwith BY HCI, with

Sr BB AR aetlel S BT g s Belauiibydebesd wih saturated

éQuémgalb}éoI@ﬂdhtTﬁ@ r@éct%n@h@@ﬁlnﬂs then dried over anhydrous magne-
N, N-di met hyl f or mami de. The resul ti n% m xture is

sium radfateorang geneenimted owndere uPeesgHe-t Ryffication by flash

GBS0 g S B A o A 00 05%) o e

pateiéxpucted pradiics. acid chloride in 30 m of
di chl oronet hane i s added at between 0 and 5C to a 5

solution of 3.4 g (0.196 nol) of

2, 2-dj am nobenzodi oxol e and 5.3 g of

triet E%%a%iérjllé(o 0524 nol) in 50 m of

di chl 60 3net {408 miholgrofsd i1iM isogitioar oBtd’i[ahJL&ylammmrdum fluoride in

RS T S LB B oo o
EX§ﬁ1P$é’G|'7Um é‘l"ﬁ‘lﬁb? t&%yﬁ‘i’c‘%%ﬁ r?ﬁ@%é@tlcﬁf Yned?@ﬁlsls concentrated

unde educed pressure to give a solid
pudetf raﬁudeyl pr@esy& al he sesidum is cbaifenbupllaoethyl acetate and washed

GRS and ingh i ST RURERAE P o) atifufieh te resutting

fs@!uhbﬁnsr @ﬁéd’fdv@lﬂ amﬁrdr@@s frﬁ@gﬁ@unmxmra&eoénd 7<£brmenﬂfated under
tane and 20 _m of ‘ethyl acetate.

8.
dﬂ@fﬂ@%lﬂre dber pieorredHgt ﬁoobtn@eph oy @urjt(mitmm yzﬂaéh chroma-

E%'gb@?d#s'&g' %%tg@?%?ﬁhy@a&%%@_@?a %% 5|§841E?[Hﬁﬂhe yield is

01%.4. VBgG}fo)llré Brdductire dbtlned.21 (1 H nm); 7.28-7.62
(7 H m; 7.83-7.98 (1 H, m.

Example 19

2 ml of acetic anhydride are added to a solution of 105 mg (0.26 mmol) of
the alcohol prepared in Example 18 in 4 ml of pyridine. After reaction overnight at
room temperature, the volatile substances are removed by evaporation under
reduced pressure, the residue being treated azeotropically with toluene. Purifica-
tion by flash chromatography gives the expected acetate in pure form: 105 mg
(91% yield).
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Exanple 52 664 ng (1.75 nmol) of
O (7-azabenzotriazol -1-yl)-N, NN ,N -tetranet hyl - 20

wae@aosasnhexaf | uor ophosphat e (HBTU) are added POI/EP2003/010890

solution of 415 ng (1.46 mol) of

4' - acet oxyet hyl bi phenyl - 2-car#®ylic acid and 303 ny
(1.75 mmol ) of 5-am no-2, 2-di fl uorobenzodi oxole in
14. 6 BExaoifpleal6tonitrile conprising 381 1 (2.19 mmol)

ot rr Beralbd fa aRey BinaikraanbaRicae {8 no; 0.84 mmol) in
di ﬂnl“cﬁcbdé‘tdﬂltrﬂ'é 'i'é"ad@é@?t@t E-SOTJIRJnobeQBVCmBh@S.P rhﬁ10%50f the amine
washed with 1 N HO, with saturated sodi um bi carbonat e

obtainechin praparation &7, iardiml wf eretanitileac@tpgsing 195 pl (1.4 mmol) of

Bipiine, 309 AREE 4D hBdg N e B BRERE T B g with str-
BhygdEheredotidn hiixtor i stitedrt FoaaenpRiivé ogeaiiht. The reaction
using an ethyl acetate/hexane m xture as eluent, to

gixerespithgn qiktedyithrethuraceiaisrind thesorgaviopbase s7eeshed with 1

REERAA0 L0880 e PTIN E-F et 8 TBh Hith water and with

pot assi um-car 0 a solutron of go ny

%%tu#éted?am)emfs sdie salﬁﬁbalt & h?*ftggbﬂad me)édiﬁb_mimtl%ﬁlariédl over anhy-
of aqueous et hano o wat er) . e resulting
AEus: Megngsim selfate and Copeeriiaiedi WteT 4edueRMPIRSRYEea The crude

@Eddi{c? i@@ﬁrifi@@ rb{)é@é&ﬁ? ngoﬁﬁegw udiRg e et %%%géﬁgfgexane mix-

e residue | acetate and wa
tireasveltient, td biveotriPamigy 5Pk the pureaxpidted posductanhy -
drous magnesium sulfate, filtered and concentrated
under reduced pressure to give 450 ng (99% of the
expectegmplodyct, which can be used in this formw th-
out further purification. 10 Exanple 54 2.37 g (6. 24
mol ) 38ful KBAY7amenclpldkdthybisocyahaiei ane added b g gatution of 167 mg

TR0 it} o5 ef bt aiaigyd ohopsagis 18" if %8l bf anhydrous
arc%fd?bHeﬂ%rgé)ggﬁ%‘ﬁ%WﬁS Hﬂré?%#Snﬁol?%?to‘ﬁg.bﬁfoidyfethylamine. The

conpri sing
thactioprrmjpxpret ibWaﬁé@gveﬁiﬁtrﬁa@ﬁ@rAﬁén&douﬁiagi g)elste‘adtied medium
at .room t rature t hree days .an ilute .
Rt b ARulageister the srgamic ohghads washaAdNiGS Witk 1IN HC, with
%atﬁﬁéi@li » sl Eﬁékt&ﬁ{a?é' s W RON8hE Wil Wak@Bted aqueous
wth water and wth satu- rated aqueous salt solution,

salt solution gand theywdriechavgranhysi rows meginesiusu stilfate arehconcentrated
concentrated under reduced pressure. Jihe %V(IHI%E gorrrqgrli'scésasmall

pgd%ru\:q ce %rﬁsisll"gs e crude' reaction medium

amount of starting material) is purified by flash chromatography using as eluent
an ethyl acetate/hexane mixture. The yield is 69% (136 mg).

Example 22

A solution of the alcohol obtained in Example 18 (110 mg; 0.27 mmol) in
1.5 ml of N,N-dimethylformamide is added to a suspension of 21.6 mg
(0.54 mmol) of sodium hydride at 60% in oil, washed with hexane, in 1 ml of N,N-
dimethylformamide. After reaction for one hour at room temperature with stirring,
25 pl (0.40 mmol) of methyl iodide are added. The resulting reaction mixture is
stirred at room temperature overnight, and the reaction is then quenched by slow

addition of water. The reaction mixture is extracted three times with ethyl acetate.
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20 chromat ography using an ethyl acetate/ hexane
m xture as eluent. The product thus obtained is

w@eos03mae af t er taking up in ether and washi ngP€TER®03/010890

with 10% potassium carbonate solution, with water and

wi th saturated aqueous salt sd@0u- tion. The organic

phase is dried over anhydrous nagnesi um sul fate and
¢baceombineat edgamidefractihsc ade prvasivad avitro Wateal and giite saturated

f th ted 25 duct |
359 55t Soiotmand thsh SRR ATEoREREPRS dhapRcd b itate and
éoﬁ@édﬁdt@@ u‘ﬁHeil r&dude% &‘és%‘r‘é‘ Arfly §§9¥K@M83n8i&%?é§% presence

In 24 of aqueous net hanol
mbtrm pls-mlethw m@dmairalermgwﬁhea isnalt amoeint b ithe weonmuethy! product

BiER Sk BUBEGEHA o8 AAhubae ohllari bod b of tho amice)
Bekcifithlly) thet Hictopethgiu pestiucs ashtdined ﬁarﬂa@wlé 20 has the same

solution, with water and with saturated ueous salt

spntioniimeaty, ahde siering algehokaRgdia traceslicisiahsesad. The bis-
Conﬁ@ﬁﬁ)gﬁg@g%@géo'zggqg%O&Q&%%to@'ﬁpﬁﬁ@%gﬁ]gse eluent a mixture of

uced pressur

ptrotiacétate’ ahd ingxak€.7/Ayield of 6$%disiobtained, Form img.t he

next reaction wi thout further purification. Exanple 69

5 A solution of 403 ng (0.95 mmol) of the al cohol

obt ai EQ%S{P anple 55 in 20 nml of toluene conprising
Yoviv) of para-toluenesulfonic acid is

heat eﬁo ail @D@onenryl ghtnetbﬁ?lt iedideoate rgidethi® aesmmtl@rm of 132 mg
mxture is d with diethyl et her, washed thr

(0.324 mineR cg‘a*haraéqc&w 9&@3@% It 5P 1 B4R dleo acetonitrile. The
Pé;%dl‘lbhorﬂlxt | ishsthd P ngﬁg% éthr ‘ﬂérﬂgg%’téféj%t% Hiluted with

ution e organic e1s Ied over
aﬂiyyd!cetaienﬁgee@rgamcsplhésﬁ & wasthedrtmmﬁ wathe INUH@&r with saturated

AU PR b gATG e?%o@ﬁéﬁ’ﬁvgﬁt% Sldcand i ghtivaled aqueous sal
r r C 7 12
LAY R 2 e AL ot A, St

usdei regiuced paassureoimpe icsiiaey p@uqt;, 132 1@498%) Is pure enough to be
ﬁallad rred.ov ni ght under a

v Hbg‘ﬁ 'l\‘%fiﬁ(:h‘ﬁr Coa'(“?fiaiﬂéﬁ-t!)"er RYEIC ﬁ?ﬂi yst is renoved

by filtration and the solvent is evaporated off under
reduced pressure to give 198 ng (73% of product,
whi chExampéed9in this formvvlthout further

puri f??ﬁltéfoﬁceti% arﬁ?(y?iﬁggearg%dded to a solution of 57 mg (0.137 mmol) of

the alcohol obtained in Example 27. After reaction overnight at room temperature,
the volatile substances are removed by evaporation under reduced pressure, the
residue being treated azeotropically with toluene. Purification by flash chromatog-
raphy gives the pure acetate (58 mg; 92% vyield).

Example 33
Preparation of (4’-isopropylbiphen-2-yl)-N-(2,2-difluorobenzo[1,3]dioxol-5-
yhcarboxamide
A solution of 4.57 g (0.036 mol) of oxalyl chloride in 10 ml of dichloro-
methane is added to a mixture, maintained between 0 and 5°C, of 4.8 g

(0.020 mol) of 4’-isopropylbiphenyl-2-carboxylic acid in 50 ml of dichloromethane,
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Step a Preparation of
5-[4' - mesyl oxyet hyl bi phen- 2-yl car bonyl am no] - 2,

wWQ2@i40B7806 0- benzodi oxole. 25 306 m (2.2 nmol PCDEP2003/010890

triethylamne are added to a solution of 450 ng (1.1

mol ) of the al cohol obtained5in Exanple 53 in 5 nl of
anhydrous di chl oro- nethane at 0C, followed by

tiiopwidstey additionaf Dtirgpeooidy, (-ulrsethiyifoimamiae| Theofesulting mixture

Brtrack s bbtirs.at o tbnptaiand ot gohteafReRiynder reduced
picaBliRs ﬂﬂ?tv@atﬁ@ 4 Té@pr@pgewﬁénphmm@(wi@w chidrile. A solution of

wat er , 10%citric acid, with sSaturated aqueous

thisiRoich aflleriden3? &l of dighlerametiane isradded at between 0 and 5°C to a

%@Qﬁ@@%&?ﬁéﬁ TBidL i ot prreallpRy EitaBEREoBRYE 81 5.3 g of
ctiPdaihtne gmesm wasl) I 8dunl of gichlorbinketithriay AM@r stirring for 3 hours
2004/ 037806 PCT/ EP2003/ 010890 54 flash chronato

aklia Eempiaivre, sRUeP FodHEY @ﬁ@rb@mt%é&wﬁ@na&aeg%ﬂhe organlc(
t
e gt ot ok B SR S BREAAA peied o o
(téssﬂfﬂﬁdeamdld).xceﬂ pressiazdo gyivar a stilidswhickdisi purified by rezrystallisation
t t e a
gce ?56 6’5}{% i qﬁﬂe-2f°(HP\é’?H>hyaﬁli‘rﬁ8‘q‘°9racﬂ%hNe?m?I eRlpmpgeiosilica (elu-
énts 21 qﬁé{?ﬁe\? ghgéétﬁ | $nd %dﬂﬁfiwer-rrggnfs%ﬂﬁé tim, fbift ?rﬁ'nxture of

IS stirre mnu es, fter whi a solution o
20eninef heptane anthep i ofleél"lyfmﬂtaee 3cﬂ3©a(3ﬁeﬂ%)roft$1ewhite powder

b f t | dded. Th
SRS I thptie barfpod B BGCRRAIAR ot room tenper a-
t t { h =
bhase | AMRE(CACI PN 28 e H A% e“‘sitﬁﬁé 9 SR, Sept, |
iz)}i QIBAHE. 33 bdhany 8.FBE.901E2 My miy Tt ef,2ar(d Mj th); 7.28-7.62 (7 H,

sat t ous salt solution, and then dried over
Eﬁﬁ§g$8ﬁ§82ﬂgﬁé§fun1sul- fate and concentrated under
reduced pressure. An analysis by thin layer is

chromat ography i ndicates the presence of a small
amounExXanpktadting material together with a nore

ol ar cly, .ch i i £ NN

Chr oty Mo, 1, Gl Bedtisrouiadtira e dtetramethy
annidrheAerafldorbphespgHateeHBMO) #adagtbyl tace- sdl@ﬂi@ igf 415 mg
15: 85 proportions. The yield obtained is 35%

kBl Bf Hsae akyeigyibiRbanyl Sriar oo i anda08 e (1.75 mmol)
Bl 4 2 BB T R 3078, e BRRAE B0RBrsing 301
@PPY QniroRt ef RagsBbylettihAHY/ PR §84ction mixture is stirred at room
temperature overnight and then diluted with ethyl acetate. The organic phase is
washed with 1N HCI, with saturated sodium bicarbonate solution, with water and
with saturated salt solution, and then dried over anhydrous magnesium sulfate
and concentrated under reduced pressure. The crude product is purified by flash
chromatography using an ethyl acetate/hexane mixture as eluent, to give 391 g

(61%) of pure product.
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55 Table 1 PCT/ EP2003/ 010890 Exanpl eGLG2ZNVRVE No.
(DMBO-d6): 2.06 (2 Ha = 414.1 m); 4.06 (4 H m); 6.85

WO 194/037886. 1 14' -CF3HH, m); 7.07 (1 H, m; 7. 1BCI/EP2003/010890

412.1 (1 H m; 7.50-7.75 (6 H m; 7.76 (2 H m;
10.26 1 H, broads . (DMBO-d6)522.03 (2 H,a = 346.1 m;
4.03 (4 H m; 6.84 (1b = 368.1 2HHH, m); 6.99 (1 H,
m); 7Exampte 834.1 (1 H, m); 7.22-7.62 (9 H, m; 10.10

d O-de): 2.0 2.H = 0 2.27
(5 P8t Ao posbst paibdatd e cadtit fo B solfiyd of 500 mg
$5$nﬂao§‘bf‘tﬁé’|%blétbté’|obf@|nec7 mlExgmﬁFe 63 if10h of acﬁjeous methanol
2473 : 7.35-7.58 (4 :10.12 1

6105a dvater); Dhsoeawfing reagthrsnwtwe i silrtémov_emlgchtﬁtereom tempera-

g%%#}_&%n(éorgf% rgt%?ﬁngje%e%é ?@@%ﬁﬂecﬁgﬁ( l’leS,_iZUeﬁ%?ta'ken up in

éthyPatdtatd andl wakhtd- Wltl'iﬁla(tér Fﬂherf)rgaﬁtc&ﬂ’rasé i8&héR drled over anhy-
m,; 7.38-7.63 ( (1 H broad s

4
gm{,@dr@gpeswnlﬁukf@te,,ﬁatgr%d anggg)npegtrategl pﬂgier redicedopressure to
&ver%obmg (@ég/o)lof the expected product, which can be used in this form with-

out further purification.

Example 54

2.37 g (6.24 mmol) of HBTU are added to a solution of 1.4 g (5.2 mmol) of
4'-isopropylcarbonylbiphenyl-2-carboxylic acid and 1.08 g (6.2 mmol) of 5-amino-
2,2-difluorobenzodioxole in 52 ml of acetonitrile comprising 1.36 ml (7.81 mmol)
of diisopropylethylamine. The reaction mixture is stirred at room temperature for
three days and then diluted with ethyl acetate. The organic phase is washed with
1N HCI, with saturated sodium bicarbonate solution, with water and with satu-
rated aqueous salt solution, and then dried over anhydrous magnesium sulfate
and concentrated under reduced pressure. The crude product is purified by flash
chromatography using an ethyl acetate/hexane mixture as eluent. The product
thus obtained is purified after taking up in ether and washing twice with 10%
potassium carbonate solution, with water and with saturated aqueous salt solu-
tion. The organic phase is dried over anhydrous magnesium sulfate and concen-
trated under reduced pressure to finally give 1.62 g (74%) of the pure expected

product.

Example 55

357 mg (9.44 mmol) of sodium borohydride are added a solution of 1 g
(2.36 mmol) of the ketone obtained in Example 54 in 24 ml of aqueous methanol
(10% water). The reaction mixture is stirred for two hours at room temperature
and then diluted with diethyl ether. The organic phase is washed twice with 1N
HCI, with saturated aqueous sodium bicarbonate solution, with water and with

saturated aqueous salt solution, and then dried over anhydrous magnesium sul-
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2.87 (1 H sept, J =9c =386.1 Hz); 4.04 (4 H.m;
6.85 54' -CH(CH3)2H(1 H, m): 7.03 (1 H m: 7.14 (1 H,

WOR04/B37886 7. 27 (2 H, m); 7.27-7.37 (2 H, m); 7PGWER2068010890

(4 H m; 10.08 (1 H, broad s. (DVMSO- d6): 2.05 (2H,a =

380 mM; 4.06 (4H, n); 6.86b =5802 64'-CIH(1 H, m;

7.06 (1 H m:;c =378 7.21 (1 H n); 7.35-7.80 (8H,

fate a0d I®ncentiatdsr vades redmpmD essure, dhe 2rige rhroduct, 775 mg

MR I YT R
H broads . WD 2004/ 037806 PCT/ EP2003/010890 56 In

this table, and also in the rest of the exanples, a, b
and cEXp@piRPPned as follows: - a corresponds to ES +

cor r cApIHch §PRAS RPN O5 inph of P pofinsd jn Fxemple 55 i
28 GAP,diMBIVEE nido comibyripinigr 40 yinbiCet 0% 38%) bf gara-t8ltiénésulfonic acid is
heated at 80°C overnight. After cooling, the reaction mixture is diluted with diethyl
ether, washed three times with saturated aqueous sodium bicarbonate solution,
with water and with saturated aqueous salt solution. The organic phase is then
dried over anhydrous magnesium sulfate and concentrated under reduced pres-
sure. The crude product, 295 mg (76%), is used in this form in the next reaction

without further purification.

Example 57

A solution of 267 mg (0.66 mmol) of the olefin obtained in Example 69 in
15 ml of ethanol comprising 42 mg of 10% palladium-on-charcoal is stirred over-
night under a hydrogen atmosphere (30 psi). The catalyst is removed by filtration
and the solvent is evaporated off under reduced pressure to give 198 mg (73%)
of product, which is used in this form without further purification.

Example 68

Step a

Preparation of 5-[4-mesyloxyethylbiphen-2-ylcarbonylamino]-2,2-difluoro-

benzodioxole.

306 ml (2.2 mmol) of triethylamine are added to a solution of 450 mg
(1.1 mmol) of the alcohol obtained in Example 53 in 5 ml of anhydrous dichloro-
methane at 0°C, followed by dropwise addition of 160 mg (108 ml; 1.4 mmol) of
mesyl chloride. The reaction mixture is stirred at this temperature for 4 hours and
then diluted with dichloromethane. The organic phase is washed with water, with
10% citric acid, with saturated aqueous sodium bicarbonate solution and with
saturated aqueous salt solution. It is then dried over anhydrous magnesium sul-

fate and concentrated under reduced pressure. The crude product is purified by
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20

c = 333.1 9phenylHNa = 347.1 b = 369.1 ¢c=345.1 a, b
and ¢ being as defined above. 15 Table 3 WD

WQO409B8I806 57 PCT/ EP2003/ 010890 Exanpl eBond BGI/EP2003/010890

t heAGENVRVS No. benzodi oxane (DVMSO-d6): 2.26 (3 H,

s); 4.16 (4a = 346.1 H m; 6502 (1 Hb =368.1m;

6.88 (1 H m;c = 344.1 1064' -CH3HH7.04-7.21 (3 H, ;
ﬂamCVIr@Ba’(oz;raphyW&ng BMiXtueO o¢ zethﬂ{l a@eiatﬂz(laﬂﬂlh(eztame as eluent, to

SW@#’? mq a7t e sxpgstelitgbbyate. 5 1,7 0L S Z 308 1

73(1H rr) 1164' - CH2CH3HH6.89 (1 H, m); 7.11
(Hm)716 25(2Hm)728737(2Hm)
7.37-8temb(4 H, m): 10.03 (1 H, broad s. a = 332

Preparation of the compound of Example 68

29 mg (0.421 mmol) of imidazole are dissolved in 1.5 ml of acetonitrile and
2-tert-butylimino-2-diethylamino-1,3-dimethylperhydro-1,3,2-diazaphosphorine is
added. The reaction mixture is stirred for 10 minutes, after which a solution of
200 mg (0.421 mmol) of the mesylate obtained in the above step in 1.5 mi of
acetonitrile is added. The reaction mixture is stirred overnight at room tempera-
ture and then diluted with ethyl acetate. The organic phase is washed with 1N
HCI, with saturated aqueous sodium bicarbonate solution, with water and with
saturated aqueous salt solution, and then dried over anhydrous magnesium sul-
fate and concentrated under reduced pressure. An analysis by thin layer
chromatography indicates the presence of a small amount of starting material
together with a more polar product, which is isolated by flash chromatography,
first using ethyl acetate as eluent, and then a mixture of methanol and ethyl ace-
tate in 15:85 proportions. The yield obtained is 35% (70 mg).

Examples illustrating the invention are collated in Tables 1 to 8. They

were prepared in accordance with the procedures described above, using the
appropriate reagents.



126HHHb=354.1 ¢ = 330.1 a = 374.1 134' -CH(CH3) 2HH-b =
396.1 6¢c = 372.1 a = 416.1 144' -OCF3HHb = 438.1
WG 004087806 a=400. 1 153 - CF3HH-b = 422.1 6¢c = 398CT/ERR063/010890
444.1 1674 - CH(CH3) 22-CO CEt H-a = 446.2
174" - CH( CH3) 22- CHZO H a=518. 356 7t Bu- Si (CH3) 2
1874' - CH( CH3) 22- CH2- OHH-a = 404. 3
1974' TAHECAH3) 22-CH2-O H-a = 446.3 | COCH3 2-CHa =
418.1 2074' -CH(CH3)2IH O-CH3 2-CH2 a = 475.5 1
2174' - CH(CH3) 20- CO H-c73.3 1 NHEt 2-CH2

224" - CH( CH3) 21 CH3- aC= Ao o G,
/ I\NH/C[Oy

Example G G, NMR MS

(DMSO-d6): 2.06 (2 H,|a=414.1
m); 4.06 (4 H, m); 6.85 (1| b = 436.1
H, m); 7.07 (1H, m); 7.19 | c = 4121
(1 H, m); 7.50-7.75 (6 H,
m); 7.76 (2 H, m); 10.26
(1 H, broad s).
(DMSO-d6): 2.03 (2 H,|a=346.1
m); 4.03 (4 H, m); 6.84 (1| b = 368.1
2 H H H, m); 6.99 (1 H, m); 7.15 | ¢ = 344.1
(1 H, m); 7.22-7.62 (9 H,
m); 10.10 (1 H, broad s).
(DMSO-d6): 2.04 (2 H,|a=360.1
m), 2.27 (3 H, s); 4.04 (4 |b=1382.1
H, m); 6.85 (1 H, m); 7.03 | ¢ = 358.1
3 4'-CH, H (1 H, m); 7.11-7.23 (3 H,
m); 7.24-7.35 (2 H, m);
7.35-7.58 (4 H, m); 10.12
(1 H, broad s).
(DMSO-d6): 1.15 (3 H, t, |a=374.1
J = 7.68 Hz); 2.04 (2 H, | b=396.1
m); 258 (2H,q,J=7.68c=3721
Hz); 4.04 (4 H, m); 6.85
4 4'-CH»-CH; H (1 H, m); 702 (1 H, m);
7.13-7.25 (3 H, m); 7.25-
7.38 (2 H, m); 7.38-7.63
(4 H, m); 10.09 (1 H,
broad s).

(DMSO-d6): 1.17 (6 H, d, | a =388.1
J =9 Hz); 2.04 (2 H, m); |b=410.1
2.87 (1 H, sept, J = 9(c=386.1
Hz); 4.04 (4 H .m); 6.85
5 4'-CH(CHz3), H (1 H, m); 703 (1 H, m);
714 (1 H, m); 7.18-7.27
(2 H, m); 7.27-7.37 (2 H,
m); 7.37-7.58 (4 H, m);
10.08 (1 H, broad s).
(DMSO-d6): 2.05 (2H, a =380
m); 4.06 (4H, m); 6.86 b =402
(1H, m); 7.06 (1H, m); c=378
7.21 (1H, m); 7.35-7.80
(8H, m); 10.18 (1H,
broad s)

(DMSO-d6). 2.04 (2 H,
m); 4.04 (4 H, m); 6.84 (1 |a=414.1
7 3'-CF3 H H, m); 6.99 (2 H, m);|b=436.1
7.44-7.76 (8 H, m); 10.19|c=412.1
(1 H, broad s).

1 4'-CF; H

6 4'-Cl H




70-CH3 a = 446.1 2374' - OCF32-CH2-OHH ¢ = 444.1 WO

2004/ 037806 58 PCT/ EP2003/ 010890 2-CH2-0a = 488. 2
WQ2004/03BCF3|1 H-c = 486 1 CH3- Co. 2-CH2- O 2574' - BCHBP1403010890

= 517.4 EtHN-CO a = 460.1 2674' - OCF32- CH2OCH3H-¢c =

458. 0 2774' - CH( CH3) 22- CH2- OHCH¥®-a = 418. 3

2874' - OCF32- CH2- OHCH3-a = 460.4 2-CH2-0O

2974 -CH(CH3)2ICH3 a = 480. 4 CH3 CO a corresponds to

E gr :&Nﬁﬁ%&b'gog spoqﬁﬁ rgsip %A@ﬂb(ﬁag 3P gad)g gre defined as

; this definition is also vaI i d hereinbel ow.
Tabl e 4 Exanpl e G6G/GBEGLONVRMS No. (DVBO-d6): 7. 20
¢ @ cgrresponds BESI+ N +H; 7.50-7.73a = 422

S ?,B.‘Eo'{ré"éé'gﬁ{iﬁ't‘%bwﬂ'ﬂﬂ m; 7.76 (2b = 444 c=420 H,

- c corresponds to ES-M - H

Table 2
G, O O G,
| NH-" 0
=
10 !
Example

No. Gs G, P, NMR MS
8 N-pyrrolyl H C _ 3 : 2231
c=333.1
9 phenyl H N _ S : gg;}
c=345.1

a, b and c being as defined above.

15 Table 3
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H
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broad s). (DVBO-d6): 2.26a = 368.1 (3 H, s);
7.13-7.25b = 390.1 (3 H n); 7.25-c = 366.1
w@10408m804y| phenyl FFHH7. 38 (3 H, m); 7. 38-7. 70PCBHEP2003/010890
m: 10.43 (1 H broad s. (DMSO-d6): 1.15a = 382.1
324" - et hyl phenyl FFHH(3 H, t, $7= 9 Hz);b = 404.1 2.58
(2 _H, :902380.1 Hz): 7.15-7.26 (3 WD
200 P@SZ@{'J o 89 |PCT/ EP2003/ 01@390 H, B); 7 27NMIR37 (’- MS
H—%, - e”%°"'°xa"e’. 5+ 2—H— {765 HtH; :
‘H, broad s. (DNBO-d6): 1.[17a = 396.1 (6K 3(:5\;14 I:iz1)6 4 |a=346.1
B=418.1 2.86 (1 H, sept, |Jc = 3941 H m); 672 (1 H, | b =368.1
334" - CH( CH3) 2pheny! FFHH= (6 Hz); 7.07- 7. 4@):(6688H1 HI); | ¢ = 344.1
7.420 7.7165 H .mM<CHL0. 41 (IHH, brobd $7.04-DIZBORIGH,:
2.11- 2.21 (6 H, 2 s); 7.05-7.17 (2 H, rrE) 7.24-7.33. (25
(12 343'|-met hyl -|4' - met hyl -|[FFHHH, m)|: 7. 26Hy mp 784760
380. 3 (4 H, m); 10.01 (1
H broad s).
(DMSO-d6): 1.16
(3H,t,J =9 Hz);|a=360.1
257 (2 H, q J=|b=382.1
9 Hz); 4.17 (4 H, |c=358.1
m); 6.73 (1 H, m);
11 6 4-CH,CHs H H ?fi’ g E; mg
7.16-725 (2 H,
m); 7.28-7.37 (2
H, m); 7.37-7.58
(4 H, m); 10.03 (1
H, broad s).
a=332.1
12 6 H H H - b = 354.1
¢ =330.1
a=374.1
13 4'-CH(CHa), H H - b = 396.1
6 c=372.1
a=416.1
14 4'-OCF; H H - b = 438.1
6 c=414.1
a = 400.1
: b =422.1
15 6 3'-CF, H H - os 3981
d = 444.1
16 . 4'-CH(CHy), | 2-CO-0Et | H _ a=446.2
2-CH,-O
17 4'-CH(CHa), ’ H - a=518.3
7 tBu-Si(CH,),
18 - 4-CH(CHg), | 2-CH,OH | H - a=404.3
2-CH»>-0
19 . 4-CH(CHy), | | H - a=446.3
CO-CHj;
2-CH, _
20 7 4-CH(CHs), | | H - a=418.1
O-CH,
2ot a=4755
21 7 4'-CH(CHs), o-lco H _ 6= 4733
NH-Et
2-CH,
22 4'-CH(CHa), | CHs _ a=4324
7 O-CH;
23 . #-OCF; | 2CHOH | H _ 2z oo




(1 H nm); 7.38- phenyl7.48 (2 H mn); 7.48-7.58 (2 H,
m,; 7.60-7.65 (1 H m; 10.43 (1 H broad s.
WO DB@B7369 : 7.20 (1 H m; 7.32 (1 H m); 7.37rTT/BBR037010890
388 354' -chl orophenyl FFHH(6 H, n); 7.55-b = 410 7.64
(2 H n); 7.68c =386 (1 H, nP8 10.51 (1 H, broad s.
(DVBO-d6): 3.72 (3 H s):; 6.93 (2 H m:; 7.20 (1 H,
m;.7.25-7.38 (|3 65 = 38'40*3(?’4' - mgt hquy pheny| FFHHM) ; a = 488.2
7.3% 7.8 (@2b 1 M| cled9- 7/59¢ =] 382 (2 H, njc=486.1
.66 (I'H M, 10 42 (1 Ho-dp@ad $. a =[343
37Nemyr|r ol yl FFHH_b-GCR65 (=341 a=354H38pheny| EFHH b |a=517.4
376 c=352 393' -|CF3- phenyl FEﬁ?I'I-IH-IC@: 419.9 = 438
404! - OGF3- phenyl FFH = 37 414' {CH(CH3) 2 a =460.1
phef/| HHHH7a ="|366:% 24| - C{T@Pﬁheny FF3- CH3Ha = 396¢3458.0
27 7 4-CH(CHs), | 2-CH,OH | CHs - a=4183
28 - 4'-OCF, 2-CH;-OH | CH, _ a = 460.4
2-CH,-O
29 7 4'-CH(CHs), | CHs _ a=480.4
CH5-CO

a correspondsto ES + M + H
b corresponds to ES + M + 23

¢ correspondsto ES-M-H
d corresponds to ES-M + HCOQ', this definition is also valid hereinbelow.

Table 4
7 Gyo O><
Fxample Ge G/ | Gs | Go | Guo NMR MS
(DMSO-d6): 7.20
(1H,m); 7.33 (1
H, m); 7.50-7.73 a=422
30 4'-CF3-phenyl F F H H . b =444
(7H,m); 7.76 (2 =420
H, m); 10.58 (1 H,
broad s).
(DMSO-d6); 2.26 |a = 368.1
(3H,s); 7.13-7.25 | b = 390.1
(3H, m); 7.25- ¢ =366.1
31 4'-methylphenyl F F H H |7.38(3H,m)
7.38-7.70 (5 H,
m); 10.43 (1 H,
broad s).
(DMSO-d6): 1.15 |a=382.1
' (3H,1,J=9Hz); |b=4041
32 4'-ethylphenyl F F H H 258(2H,q,J=9 |c=380.1
Hz); 7.15-7.26 (3




c

= 394.2 434

- met hoxynet hyl

- FFHH

a

398. 2 phenyl c=

396. 2 WD 2004/ 037806 60 PCT/ EP2003/ 010890

wa2ob4/087B0éet hoxyet hyl ) - FFHHa =
454' -t Bu- phenyl FFHH a= 410. 4 c

4

412. 2 phenyl

08.3

- ¢ PCHLP2083/010890

464' - met hyl car bonyl - FFHHa = 4&8. 4 oxynet hyl phenyl -
424.2 a = 412.3 474" -isopropyl oxy-FFHH ¢ = 410.2
phenyl | 4' - et hyl am nogarbta = 469.5 H, m); 7.27-7.37
480xyl pxyet hy- phenyl FFHH c= §467. 3 494" - (&ldsmmaﬁt c—
450.2 {rifluoronmethoky- phenyl 4'-netho W%V 4
50ethy|pheny|FFHH—a— 4 0f 4+ trifluor ?44“
1pheryH-HHHH-e=—4002 4 et hyl-carponyd DMg’g > —3557
52oxyet hyl phenyl FFHH ¢ =| 438 4 4' -|(2-hy §=418'1
53phenyl FFHHc = 396| 3 544" - sopropylcaj&@ ’ " lo=394.1
424, 2 =
33" 7 |4-CH(CHs)phenyl | F | F | H | H (66Hl,-l:—r)1);77(.)12-7 o
7.71 (5 H .m);
10.41 (1 H, broad
s).
(DMSO-d6): 2.11-
221 (6 H, 2s);
7.05-7.17 (2 H,
m); 7.17-7.25 (2
\ \ H, m); 7.26-7.36
a4 | Smetyrmethy- g g Ly H |(H m)7.38- a=380.3
pheny 7.48 (2 H, m);
7.48-7.58 (2 H,
m); 7.60-7.65 (1
H, m); 10.43 (1 H,
broad s).
(DMSO-d6):  7.20
(1 H, m); 7.32 (1
H, m), 7.37-7.55|a=388
35 4'-chlorophenyl F F H H [(6 H, m), 7.55|b=410
7.64 (2 H, m); 7.68 | c = 386
(1 H, m); 10.51 (1
H, broad s).
(DMSO-d6): 3.72
(3 H,s),6.93 (2 H,
m); 7.20 (1 H, m);
7.25-7.38 (3 H,|a=384
36 | 4-methoxyphenyl F F H H |m);, 7.38-7.48 (2|b=406
H, m); 7.49-7.59 c =382
(2 H, m) 7.66 (1H,
m); 1042 (1 H,
broad s).
a =343
37 | N-pyrrolyi F F H H _ b = 365
c =341
a=354
38 |phenyl F | F H H N b = 376
¢ =352
39 |3-CFs-phenyl F|F | H H _ SN
a=438
40 | 4-OCF;-phenyl F F H H _ b =460
c =437
41 | 4-CH(CHs),phenyl | H | H | H H - a=3003
42 |4-ethylphenyl F | F [3CH | H - 2
4'-methoxymethyl- _ a=398.2
43 phenyl F F H H ¢ =396.2




yl phenyl F-c= 422.1 4' -(2-hydroxy-3-a

426. 3

55nmet hyl propyl ) phenyl FFHH-c= 424. 3
WG e4408780d | uor omet hoxy- H3- CH7-a = 446. 1 phenyl PSIEPBOE010890
444.2 4' - (2-net hyl

propyl)-a = 410.2 57phenyl FFHH c=

408.2 a = 390.2 584" -i sopropylbphenyl HHHOCH3-c = 388.1
7-is0-a = 418.3 594' -i sopropyl phenyl HHHpro--¢c = 416. 3
Qoxy, 4|4{(1-nbhogebppt haxy- ?F 7-i 474. 4 a=412.2
g§0phenjsheiytret hyl prop--c |= 472 %Poxy_tf‘abl e 5 W c=410.3
200 03,806 61 PCT/ P 03/{_0108%) Exalq'pl e a=410.4
GL Gl‘& a= LN pyrlr ol yI|CHH b = 343. Jc=408.3
c—34’I63 14aqemy|é€)rbodyl 62pr]; halig N d%FHH' b,=[423.1 ¢ = 39%9a%$4264
. 330x&m6tByjbimnyll NHHD |= 7355 =331 - c=424.2
64447 Isoprggyl&get hoxy) C3F- CJ—|2(3—ICI—I3-Ha 3 460 4_ 2:223.3
phenyl '
a=469.5
4'-ethylaminocarb- _ -
48 | Cevloxyethy-phenyl |F F H H c=467.3
. a=452.4
49 4'-frifluoromethoxy- F F |3-CHs H _ G =450.2
phenyl
4'-methoxycarbonyl- a=440.5
50 ethylphenyl F F H H - c=438.8
- a=402.3
51 4'-trifluoromethoxy- H H H H _ c =400.2
phenyl
: a = 440.4
50 4'-methylcarbonyl- F F H H — c=4384
oxyethylphenyl
4'-(2-hydroxyethyl)- a=398.4
53 phfanyly e E | g H H - C =396.3
4'-isopropylcarbon- a=424.2
°* | yiphenyl I H - ¢ =422.1
4'-(2-hydroxy-3- =426.3
55 methylpropyl)phenyl F F H H - c=4243
4'-trifluoromethoxy- 7- a=446.1
56 phenyl H H |3-CHs; OCH; - c=4442
4'-(2-methylpropyl)- a=410.2
57 phgnyl Yeropv | g | g H H - c =408.2
- a=2390.2
58 | 4'-isopropyliphenyl H H H OCHs - c =388.1
7-iso- a=418.3
59 | 4'isopropylphenyl H H H pro- - c=416.3
poxy
4'-trifluoromethoxy- 3- 7-iso- a=474.4
60 Y | H | H |methyl |prop- - c=4723
phenyl
oxy
Table 5
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=
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phenyl . 654'-isopropyl phenyl C3- CH2OCOCH3CH3-a = 460. 4
Table 6 G13 O / / "niu\ P2 1 1 Exanple

WEGIBRASBAGLSNVRVE No. a = 355 66phenyl NFF-b = BFIER2083/010890
353 67 N CFF a=375 1c= 373 68N-i m dazol yl et hyl - OFFa =
448. 4 phenyl-c = 446.2 694- (2-Gfet hyl - 1- pr op- CFF- a=
408. 2 enyl\nhenvl c = 406.2 5 Table 7 V\D 2 04/ 037806 62
PCT/ |ER200(8/ 010890GExarrpI eGLENVRVS = 32| AMR MS
704'|- eNAy| pheny] - 380 P a=396. 3'\9
714'|-i soprcglyl phenyl = 394.3|a = 438.2 a=321.1
724' |-t B 1 Ff@'t"hoxyphen/l & £ 436M2 Ho - gfg’fg’:

a=401.1
62 phthalimido C H H — |b=4231
c =399.1
a=333.1
63 phenyl N H H — |b=355.1
c=3311
4'-(trifluoromethoxy)- _ _
64 phenyl C 3-CHOH CHs a=460.4
65 4'-isoprobylphenyl C |3-CH,OCOCH; |CH,| - |a=4604

Table 6
Example
No Gis P, G Gis | NMR MS
a=355
66 phenyl N F F - |b=377
c =353
S N a=375
67 |° N >l ¢ F F | - |c=373
N-imidazolylethyl- a=448.4
8 | ohenyl c F F | - |c=4462
4-(2-methyl-1-prop- _ |a=408.2
69 enyl)phenyl ¢ F F c =406.2
Table 7



Tabl e 8 Exanpl eTi TNVRVMS No. F F O Xa = 432.3
734" -ethyl phenyll ,OF-c = 430.2 F F F a446.3 O ~I|
wQ 2eb4/080pr opyl phenyl x -c = 444.3 0 F F F O FeCHEBR83/@10890
754" -trifluoromet hoxyphenyll -c = 486.2 0 F \i Ca =
432.3 764' -ethyl phenylOc = 43%.3 F F F F W
2004/ 037806 63 PCT/ EP2003/ 010890
Exﬁ]’gp'e Gio NMR MS
a=3823
70 4'-ethylphenyl - ¢ =380.2
a=396.3
71 4'-isopropylphenyl — c=394.3
a=438.2
72 4'-trifluoromethoxyphenyl - c=436.2
Table 8
-
NH"
Example T! T NMR MS
No.
E F
?&F a=4323
73 4'-ethylphenyl © PAY F - c=430.2
~
E F
o) F a=446.3
74 4'-isopropylphenyl 1 o B c=444.3
@/ F
v
F F
o) F a=488.2
75 4'-trifluoromethoxyphenyl | o } c=486.2
©/ F
v
- ; \O a=4323
76 4'-ethylphenyl 5 ) c=430.3
A1k
F FF




Oa = 446.3 11--9 774" -i sopropyl phenyl O c 444.3 A F
FFF Z9 784" -trifluoronethoxyphenyl O -a 488.3 ¢ =
wWa®483mo¢ F F F O -10 794" -et hyl phenyl | /-a BPCBEBE2083/010890

CH3 0 804'-isopropyl phenyll /-a = 388.3 CH3 O ~ ~O
a=430.2 814' -trifluoromet hoxy@®lenyl 4 /-c = 428.2 CH3
2004/ 037806 PCT/ EP2003/ 010890 64 Exanple 82 a=372.2
c=3[70. 3

- ; \O a=446.3
77 4'-isopropyiphenyl O\/‘/\ - c=4443
/e

e i/: ~
© a=488.3
78 4'-trifluoromethoxyphenyl o\/ﬁ — c=486.3
AR

~0

79 4'-ethylphenyl - a=374.3
~0

80 4'-isopropylphenyl - a=388.3
6 Y
~0

a=430.2

81 4'-trifluoromethoxyphenyl - c=4282




5 Exanples 83 to 106 The invention is further

illustrated by Exanples 83 to 106 bel ow defined in
waake3Bobel ow, the characterisation data for PEI/EP2083/610890

collated in Table 10 below. 0 Ex. TARB/ A CO0 Yi 830

HF OONO F 84CH3 HIi 0 CH3 06850CF3H\ 1/O0 WD

2004/ 037806 65 PCT/ EP2003/ 010890 860CH3H O 0O 870CH3H

O 88CE3ainpleaB289CH3 /H CH3

CH,
_
O o

@O><F
F
O kNH/ 0
a=372.2

¢ =370.3

Examples 83 to 106
The invention is further illustrated by Examples 83 to 106 below defined in

Table 9 below, the characterisation data for which are collated in Table 10 below.

Ex. T A R B o)
e C/ Xi
N
\O Yi .

83

o
o}

84 CH,

CH, 0

™~

R

85 OCF,
_-0

o




90CH3 CH3 C /
F 92\HI\ OF CH3 WO
W@2004/08H486 F 93C6H6 ~H\ O \ |

IH\O

F
2

/O F
004/ 03

OCF3 Cl
7806 66 PCT/ EP2003/ 010890
\O F 940CF3 CH30 HFCT/EP2B3/010890

0 F 91\\

950CF3CH3_-p\ "~ pCH3 HO 960CF3 CH3 HO

65

lp Fp

86

CH,4

OCH,
3 | <
o
87 OCH,
H
/O
J O || =
88 CF,
3 SO
H \O
89 CH;
CH,
H @ —0
\O
90 CH,  CH, _o0 F
Cl
N
o)
H F
o1 OCF, ! F
QJ Cl Ci
™~
o
H F
92
/O F
SQIR




\Ii0 OANHCH6 OHCH3 F 97\\HO F O/

F 980ANH CH3 /

P
H \ CH2I\F Oc H3\ 99CH3 0 > CH2 WD 2004/ 037806 67
01

WOEODABPBMO3/ 010890 1000CH3HF / OO F 1

NHO X F 102NHCH3HF O F 103NH2CH3

\ I N GrGHEPI9037010890

66
93 o/\
CGHG O F
CH, @( -
H ~
0 F
o4 OCF,
CH,0 o F
—
s Jol] <X
9 OCF,
CH, 6 o
H ~o
96 OCF, 0
CH, <j< —0 O/LNH-CZHS
™~ (@]
H
o7 o
s _-0 F
H
(I ~o N\,
98 5
O)KNH H — O F
| cH,
CHz \ O
| F
CH,
99 cH,
~




HF \OXF IO CHp F 104N-H3 3 H\~ ~(O XF \\ OH3-SO2 CH3

F 105NH IH O\ (\O F WD 2004/ 037806 PCT/ EP2003/ 010890
W@ 0DogHes , O F 106CHSO NH ~ | H\~ i 1\ O F TABLECT/8P2003/010890

Exanpl eSpectral data (M5S) 83a = 423 c=421 84a = 360.1

85a = 430.1 c = 428.1 67

100 ~
|/N o
] CH, @( _
CS | h
F
101 2
X N
(P o " @( _o
NH 3 \O
El F
102
CH, o
fﬂ 0 | |
|
F
103 NH, 0 F
é CH, g
||| >
H
104 0]
W | oy <j< o
H \O
F
105 CH,—— SO,
|
NH
CH, @ _0
H \O
F




362.2 88a = 400.3 c
372.3 5 Exanple 93 a)
chl or i PEET/BP103)010890

d 474.1 86a 376.3 87a
398.2 d = 444.2 89a = 374.3 ¢
woe@pasmoé on of 2- brono- 3- et hyl benzoyl

(27.9 mol, 1.0 eq) of 2-brono-3-nethyl benzoic acid

are dissolved in 140 m of di%8hl or onet hane, and 7.3

g, 5.0mM (83.7 l; 3.0 eq) of oxalyl chlorjide are

t H8n |added ©o t he| reaction nedi um i ntai ned|at OC.

The solutizgéfo is then heated to mai nt ai ned E
at this el aturgpf or four hours, : whi chth@

r eact|i on hedl i s céheg at €d pun gduced pressur

for gne hour The infr spectr t he Jrod\?ﬂo E
obt aijned s a peak reyealting the car- bony

funct|i on of e acid chloridejat 1777 cm 1. The

prodyct is optained in quan- titative yield and is

used (wi thout further nodification (6.5 g; 100%9. WO

2004/ 037806 PCT/ EP2003/010890 69 b) Coupling of

2- br ono- 3- net hyl benzoyl
di f | uor obenzo- 1, 3- di oxol e FTABLE (19

chl ori

de and 5-amni no-2, 2-
1.7 mmol ;

1. O eq) of

5-am no-2, 2-di fl uorobenzo-1, 3-di oxol e are di ssol ved

in 100 m

of acetonitrile, and

2.5 nm (17.6 mol ;

1.5

eq) of tr

i et hyl anExmmp@nd a 5

cat abpdciral dataMs) of

4-di met h
medi um T
(12.9 my

IdIIIIIUIJyII IIIU dl © lII
he solution is then c

PP | P Y P
ITauucy 1 11T 1A

poled to 0€ and 3.0

|; 1.1 eq) of 2- bronp-3-net ®yi4¥énzoyl

ction
g

chl ori de
to this

a4 acetonitr

In 40
c ut Tha raactin
=) C T TGO LA %A\ A L4

e aregagsed dropw

W‘nlllmlc ctirraod
—Trrooaror o™

se

over ni ght
pressure.
di chl or on
pot assi u

o O S|

m
| ution
nd the c%-"oncent rate

The resi due is then

et hane and 1o washed
h carbhonate solution,

4 unde? Fediliced

di ssol ved42&
Wi th agueguss 10%

M-t h wat.er wit h ag

e-

ous 10% ¢

itric aCICP 0|Ut|0n a

nd wit 23a(9%he sol uf

i on.

The organi ¢ phase igg then dri

ed overaaaésaarjrous
magneSi urm-suate—apd—concent+rated unucu uuucu
sure. The solid obtained is purified arJy ?q as
chromat ography on silica, using dichtdddht hane

DI €S-

eluent. A creamcoloured solid|is thug=gai ned (2.35
g 89 a=2374.3

c=3723
Example 93

a) Preparation of 2-bromo-3-methylbenzoyl chloride

6.0 g (27.9 mmol, 1.0 eq) of 2-bromo-3-methylbenzoic acid are dissolved
in 140 ml of dichloromethane, and 7.3 g, 5.0 ml (83.7 mmol; 3.0 eq) of oxalyl
chloride are then added to the reaction medium maintained at 0°C. The solution
is then heated to 50°C and maintained at this temperature for four hours, after
which the reaction medium is concentrated under reduced pressure for one hour.
The infrared spectrum of the product obtained shows a peak revealing the car-
bonyl function of the acid chloride at 1777 cm™. The product is obtained in quan-
titative yield and is used without further modification (6.5 g; 100%).
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15 54% . c) Preparation of benzyl
2- (4-bronophenyl)ethyl ether 4.1 g (102 nmol; 2.2 eq)

W®@200a/081896 di spersi on of sodi um hydride in m nePEi/ER1003/010890

are washed twice with diethyl ether and then treated

with 6.6 m (55.6 nmmol; 20 162 eq) of benzyl bronide

at 0C. 9.3 g (46.3 mml; 1.0 eq) of 2-(4-bronophenyl)

et hanb) &pupbngedl d2dpamee3-methylbenzayl owhisfridescamd ~ 6famino-2,2-
N, N- dj | for ' OC, after which the m xture

is al b@@ég&% %&gfﬁ}cf(gxqa}%om tenperature overnight. The

PEXY (dRY, mhits; $0 &4) @TBJaﬁwlﬁchZLQ-aﬁluwréliér&bh’VB diegdlatfre dissolved
and then mi xed cauti oysl water, after which it

!ns Q%gﬂle@f aretanitrile, ﬁ!ﬂ%%l%dﬁi th@dﬁm% £61 e)i ohtrigtaylamine and a
%91 '5¥e4soc”nlétt mHE)S/rl?fn%a% dg tﬂQﬁSSg{;gg gtr&) ?f‘fje reaction

qrous magnes: v e e and” concehn
[madlmmr @damﬂjtmsﬁhm cobihed tcﬁSﬁﬂZtarrdQB 0 ¢ (12.9 imeol; 1.1 eq) of 2-

ur|- fleg’w@flahchronato lp%/on silica, first
@nﬂ@ 3o Ghleridgqin,40 8l ef aeetoniirile aree added dropwise to
rﬁi's%}tﬁfonbwlre tROR H%duﬁﬂdlstﬁﬁ'%dj%'v@%l t"b?ga Ul?%noéoncentrated

acetate and hexane rati 0”so
emdﬂzreretdwedxmessw dihedresiduenist thenf dissoloéd dn atitldoroméihane and

l %%ﬁ%% ; %@%@81 Q%Af@taﬁvggﬁg%&{oggt?%gglﬁ figa-wjth water, with aque-
@@é QO%’ %ltﬁé %‘Eld QSIUQ{)/lg?rHerewRHts%illﬁé%dld’uo?lt SiheCorgdhid pRade is then

ol
l‘l@( pwep ﬁeherhesrpagm@lpml $ultiites andl ¢oncehtrateciandsr reduced pres-

QU oe Reld olpie?l, BUHET v Ragh dyreimathaTabhy (o diica, using

didderormetHdhes agoslubhRnAagrdahieolba st iselid ﬁhxﬂwwseobt@lhéij (2.35 g;
stirred for 10 m nutes, followed by addition of 4.4

Yo-r i ethylam ne to the reacti on nedium After
reaction for 10 mnutes, 2.25 m (15.5 mmol; 1.5 eq)
of pinacol borane are added to the reaction nedium

The) sBtegaration of beatytd-(dtbroditphehghethglistheeur s and
erature. The reaction nediu

th ed t t

X m&’@ Bﬁqag%)&%ﬁo%@%w%m @%HWY&H&P‘G in mineral ol
%U%QHéJi Ywitid Witk iy Eiﬁent 9nd'@an df? Bgsxﬁith% 6 ml (55.6 mmol;
separ at ed out, was wat er an
talag)iafeand brohréde at Dé@ 83eg (4hByanolyd.Oreghefs2ydbromophenyl)-

Sa0 S BEORER 1o rsdihien Y 260 SaroEh bRl gamide at
@*C Sé_lﬁércxﬁhlch UhE NHixeurd |§télfo§ve‘€if todW%HJn%g‘SS? gﬁﬁg@@f@féeovermght

1 proportions as el uent. I ned
E%Oeﬁndaﬁﬁbecﬁdlut(om Ieaillgtecsm ethy EEB)%tﬂBEﬁ)’EI’ titeinomidefd cautiously

\R/fﬂ%gﬁa eornv%m% gt ?Ar/]a'\s e Qh Og.otl\q do ium hydrog(%l_agglutlon and

then with saline solution. The organic phase is dried over anhydrous magnesium
sulfate and concentrated under reduced pressure. The resulting oil is then puri-
fied by flash chromatography on silica, first using hexane as eluent so as to elute
all the residual benzyl bromide, and then using a mixture of ethyl acetate and
hexane in a 1:6 ratio so as to elute the expected product in the form of a colour-
less oil (12.67 g; 94%).
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25

B(OH)2 1.0 g (3.0 nmol; 1.0 eq) of pinacol boronate
is dissolved in 150 m of ace tone, after which 2.3 g

W@ 1@4/837180®1 ; 3.6 eq) of sodi um periodate, 0.33PCI/ERD03/010890

(10.7 mmol ; 3.6 eq) of ammoni um acetate and 70 m of

water are added to the reactv®dn nedium The sol ution

is stirred for 48 hours at roomtenperature and the

acet adje Prepahation efiminachl inodenate diduc the prarsislerahtained in step c)

CHe e 360 T Ramah 5 Gt G Ssifip Shvirassallne bBiagium (1)
rﬂg & H%%BF/@ng AOH Y M0 R0 8t AR mrhBE 1391&9%? the ether

se IS coo to 25 0C and then acidified cautiously
mrepagad:mrﬁiepth abede H® thetma(ﬂﬂed:tqgthlsra@u’aqm anddhe reaction mixture

1S Ihe act e h e e f.te

rstifed 17 40 3RhEpst dafondd ) Fadion 254 2 it of ihisthyiemine to the
raReti6® rﬁﬁ@mh FatAFebruidetion 61UTE tniRless W.25 58l 615.5 mnm@l;Ve5 eq) of
t he expected boronic acid in the formof a col ourl ess

rinacqlobarang; ass @yldedhiosther spgrdiondmesliurge d hen seliéioneigt heated at

A FeisBdad) lBg e e Eadibis o eBogiEh e dHiect 26336 medium
i6 OdiRkide adding ethyl eicetdte &idthete mREQa(EaiﬁloiuBIyswah Whater. The
and 0.100 g. (0.39 mml; 1.2 eq), of the boronic acid

Cpfg@a@r d@asenlssmﬁraseda%t d\f@@@ﬂ\»@@ watar gngjwithssaline solution and

Y%Paﬁﬂ?dr@gg‘?ﬁﬁgn&lu N fé?% Hﬁ‘dv\e ﬁ%é'ﬁ%’agedd under reduced

prbsﬁ.n@lIl’ e ¢@sd]ﬂngmldl is &elmoben)lfleﬂ bl?d(lé!ﬂ*h%hdomﬁ’r@raphy on silica,
reaction, refl yxed at 83C. overni
Rara Uetiag! HehicsSipthana fenalte ik h RIGQIORA e eluent. The
t gani c phase is
HH@}F& trt@d lgvaaféeéw%ﬂg ?1%12605 ?hsg%:)uu on saline,
after which it is dried over anhydrous magne | o sium

Lo R SRS NSRS L P

silica, using a mxture of gChyl-e@metate/ hexane in

1:5 ratio, so as to give the expected coupling product
in the formof a colourless (0.082 g; 49%9. 15 As
a variant, the conmpound of | bl e 93 can be prepared
by carrying out steps a') t ") below. a')
Preparation of nethyl 2-bronot3-nethyl benzoate 25.0 g
(11.6 nmmol ; 1.0 eq) of 2- bronﬁKEﬂmethylbenzoic acid
and 22.0 par a-t ol uenesul foni ¢ .aci d

. 6 |
are di- 9@&/@3%%91'51%0 %5 %P'ﬁ?@@hhﬁmn%éﬁ d@éolr\/@fiumaé@ ml of ace-
{B4E! ;Weﬁ:fht A C@ an%ergm rBe@Céd)ofan?c?lem 'p%rlodate 0.83 g

conten pressure he resi du
dO0sAoimald 3i.61eq) bélan‘andnmheacem@eddtm od ofi whter are added to the

reaction medium. The solution is stirred for 48 hours at room temperature and the

acetone is then removed under reduced pressure. Aqueous 2.0 M sodium
hydroxide solution (150 ml) is then added and the solution is mixed for one hour
and then extracted by adding dichloromethane. The aqueous phase is cooled to
0°C and then acidified cautiously using concentrated HCI, to pH = 3. The aque-
ous phase is then extracted twice with ethyl acetate, after which it is dried over
anhydrous magnesium sulfate and concentrated under reduced pressure so as to
give the expected boronic acid in the form of a colourless oil (0.42 g; 55%). This

compound is used in the next reaction without further modification.
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sat urat ed aqueous sodi um hydrogen carbonate sol ution
and then with water and wth solution saline. The

wo@re@ansmsophase is then dried over anhydrous neRCEEP2903/010890

sul fate and concentrated under reduced pressure. The
expected product is 25 obtaindd in the formof a pale
yellow oil (23.6 g; 89% and i s then used w thout
further purification. b’ Coupl ing of the nethyl ester

obt a| ed | ste boronic acid prepared
in st p e) g 8@% ,353 ?‘Q’O 4 M sodi um car bonat e

sol utganp glgcpsmﬁmbls ‘I&ﬂé&ﬁoﬁtﬁe%r@?r%egpre(&r@@ m@p b)larfd 0.100 ¢
e

q?i of the brom de prepared in step a ) above and
®.490mg0l; (IR 89) aitbe;baroniceapid prepaied b bisHi @) areidissolved in 1.0 ml

. B0Sliltle s PR BoyS A MR BT Rl Sipts idrich, Ty e then

adaed, f3llowedibyohddiior @D .087 30M.02 rmedl; EPANEIZ OdiOIBBQPPhg) The
Pd(PPh3)4 The reaction nediumis ref| uxed at

'@\?@Flﬂﬂ grediuny isdeflexyd ahg3 G ﬁ&ermw@n%@ﬂ%&pemg ét is then diluted
e hg&&gﬁ_\%nhhe%cﬁéd %ﬁasg?ﬂ a%éfe{téc‘i’ﬁg cmg%ﬁlc m%ﬁéééy ls \gashed with

organic p are washe
whizn andt thesatithhsolstibuiisatime, affdravhivhiitds dricdeoves anhtydrayis magne-

SRt e e B RRCEN I R e 5, 18U G PRy x b Fedue is pur-
ﬁn’(?d)ztBEQItash%thﬁbfdg‘?ngoﬁlsﬁﬁﬁ ﬁgfng a FRkOs 6PBM1W§b@l%té¥hexane in

re of acet'ate and hexane in a 1:12°ratio,
3d:amtio SOgﬁ&/fe) give thex pxpecidd goupling praduchn mfmrmfof@ colourless

C. es i\l (0.079 g; 66% . c') Saponification of
‘P'ﬁ@?@é@ri @0, 073 g (0.203 nmol; 1.0 eq) of the

met hyl ester obtained in step b') above is dissolved

in 1.0 M of nmethanol, followed by addition of aqueous

2.0 Msagvamanthifee ermipeusd oft Exampte 88 aan be. prepaiesoby carrying

! ctlon mediumwi th stir- ring. The
3 S&?ﬁ%ﬁ %k}fﬁﬁ "then heated at 60C overnight, after
whi cér) P?epa’aﬂ@tﬁlof mmylab@mmqmeterMam essur e The
residue is dissol water and is

aci d¢9-Ped Wil tch ”2"“9' M ﬂy%ﬁ)o@fh?d?fpmoa%ﬂ@ef@bﬂbﬁn%ﬁ ﬁ‘h‘ﬂl and 22.0 g
@ﬂﬁé fﬁr{ngg ?Sré %Qgﬁ@émﬂlc an‘éiﬁ'a‘f@ dissoRidd ﬁ%ﬁm{mﬁ? thethanol and

organi ¢ phases ‘are was
mmged avernighénAéter exrbobng,r thmhgdcunns medjoss iisironcehtaated under

and concentr at unaer eqdu I es . The . .
AaRd TReSse: SRedPsup 4t aisseliash irosthok dnguendvashes twice with
éé’turé?(éél'%% E8LEs6H éﬁﬁ h dr&%@ carbBnste somitib &Rt Sneh wiftewater and

corr espon I ng acl
with solution saline. The organic phase is then dried over anhydrous magnesium

sulfate and concentrated under reduced pressure. The expected product is
obtained in the form of a pale yellow oil (23.6 g; 89%) and is then used without

further purification.

b') Coupling of the methyl ester obtained in step a') with the boronic acid
prepared in step e) above.

Aqueous 0.4 M sodium carbonate solution (1.0 ml) is added to 0.075 g
(0.33 mmol; 1.0 eq) of the bromide prepared in step a') above and 0.100 g
(0.39 mmol; 1.2 eq) of the boronic acid prepared in step e€) above and dissolved
in 1.0 ml of acetonitrile, followed by addition of 0.011 g (0.01 mmol; 3 mol%) of
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0.06 g (0.127 mmol; 1.0 eq) of the carboxylic acid
obtained in step ¢') above is dissolved in 0.085 m

w@Roodiogisheor onet hane, and 0.032 m of oxalyl chPOY/EP®03/610890

then added at 0C. The solution is heated at 50C for
four hours and then con 25 cef@rated under reduced
pressure for one hour. The infrared spectrum of the

Fal (BARIG). rTememlastmmmgmemenadeﬂumd late88%ﬁ3 ieyeynightufdtar epoling, the

f th d ch 1777
b LT A i i e JRE RS Bty ipr. o
derﬁan F&rﬁlﬁjﬁefsoér@ WBsﬁétPW'tﬁWat%F %ﬁd(tﬂeﬁﬁ/@tm saﬂr@%tutlaﬁ after which

of the acid chloride fromstep d') w
tﬁeamsuttmg solutncom U|$)rcblGdb@Vﬁ’oallhBBirQUS))(Bﬁ@n@l'@mSS'g!}th@ ami concen-

P bRl oS MR i g o o

% 0&ing- & Afixtiite 00 Byl @U@iate WA 2@ 3ran6:12 ratio, so as to
PCT/ 2003/ 0I0890 73 1.6 eq) of triethyl amne an

@ue e expecind predust imthg f?éﬂ@fl arPIRBAGSS ail o079 19e 66§/°
solution is cooled to OC, after which 0.062 g (0.17
nmmol; 1.1 eq) of the acid chlo- ride obtali ned in step

d) (apsgpomﬁcéndh @ﬁthefeae:retom trileis added dr opwi se
to the_ reaction nediu }ereactt mis,t

S0i 10,883, 01 DS MMOh o eaRr e Tt eseipBineLhcep b) above
%Vb‘iﬁow&{j}hc?% il 6F oThﬁllé\%dg}%dcﬁtl% o QbMégué 2.0 M sodium

oro- nethané a n "hen was he aqueous 10%
deraxnslewnltumrb((ﬁ)r% mlsmm@lmmol v3.51eq) watlee readtion medlum with stir-

W\g usrqloo%gldﬁédlﬁmag ﬂe@ﬁ@e&q@ghﬁ@ééﬁg\éﬁ%lg@ % gﬁwﬁlcrh it is con-
Hritefe @ RHeP N eaYSeBREReThE TesidLIE 38 @ls@BN/ed in 20 ml of water and

concentrated under reduced pressure. The solid
thienzaaiditied svifhu2 Of Mdmydygchloa@ mcidos@utiomuntlya Msegipéate is obtained,

il |
Wbich 8 iRl Min i HoodsBL Yhe Sraftic Hidés & Vel With water
MPAnen HAed heveroamyd roas C@ﬂaghé‘slaﬁﬁ Rilfate (afho()&ngentrated under
90% . WD 2004/ 037806 PCT/ EP2003/ 010890 74 CLAIMS 1

resieed mressurend heoiesulting) white) sriid is dried xindescyacuym and used in
crude form (0.06 g; 86%).

d') Synthesis of the corresponding acid chloride

0.06 g (0.17 mmol; 1.0 eq) of the carboxylic acid obtained in step c¢') above
is dissolved in 0.085 ml of dichloromethane, and 0.032 ml of oxalyl chloride is
then added at 0°C. The solution is heated at 50°C for four hours and then con-
centrated under reduced pressure for one hour. The infrared spectrum of the
product reveals the presence of the carbonyl function of the acid chloride at
1777 cm™. The expected product is obtained in quantitative yield, and is used in
crude form in the next step (0.062 g; 100%).

e") Coupling of the acid chloride from step d') with 5-amino-2,2-difluoro-
benzo-1,3-dioxole

0.028 g (0.16 mmol; 1.0 eq) of 5-amino-2,2-difluorobenzo-1,3-dioxole is

dissolved in 1.0 ml of acetonitrile, followed by addition of 0.034 ml (0.26 mmol;
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5 in which A and B independently represent an
optionally substituted phenyl nucleus; or an

WopiHosmbd y substituted pyridyl nucleus; T repPEHEP1083/010890

an optionally substituted, saturated and/or

unsaturated aro- matic carboci@llc nucl eus; an

optionally substituted, saturated and/or unsaturated

1(6 aqpohtiathylamine aydl 4 catalyticasount of 4-dimatbWaminepyridine. The

SLGALS GRS ot Bt lsRit, 864 S {7, FRRCIy ¥°8dof the acid chlo-

ﬂaéldbtéthbu m@aﬁ durlediRd! Dsml bhkestohirifevie adljett despiise to the
carbon atons belonging to the nucleus A R represents

eedojiondgedium. oThe geaciion wagiuny iss thes $ttrmctaéw§%wghtaﬁﬁar which it is

B, i R BREPEY T g i dicnioro

Afctiharié and ahéxﬁ)%arshed w]th')aquediug quscﬁa!ssuancanbbagmf solution, with

chosen _bet ween and 5; th icals X and .

wateyy Mthrﬁywah@é&%weﬁ@%ﬁqlwm é{V' fﬁj dz Wih saline solu-
I

hah o9Ra a?g[ﬂurg %?ﬁ%l ! d\ﬁeﬁiug\gé ﬁ)‘?djrou _ggészg m sulfate and

and/ or ati1c rocar
goncgntraded apidernaduged yiresstingt €he satldlrcdrtenhedr is purified by flash

saturate aro t|c car boc cI| nuc eus
ShARALoBrARY, eh STiea WFnagSsent BgHHUTE,0" S agtaleeand hexane
9‘[ QUP4 356b, I-sd 8s 36 oBBih Qﬁ‘@'e&kieét@@%rb&&éﬁﬁ thatffatotd colourless oil

I phatic 'hydro- carbon-based group or an optionally
fubgRig; 908¢), saturated and/or unsaturated aromatic
carbocyclic group; -u2-Si RIR2ZR3, in which u2
represents a bond, an 25 al kyl ene group or an
al kyl eneoxy group in which the oxygen atomis |inked
to Si  and Rl1, R2 and R3 independently represent an
optionally substituted saturated aliphatic
hydr ocar bon- based group; -u3-OW in which u3
represents a bond or an al kyl ene group and W nmay
represent a hydrogen atomor is as defined above for
L; u4-CO-G in which ud4 represents a bond, an al kyl ene
group or an al kyl eneoxy 30 group in which the oxygen
atomis linked to the carbonyl group and Gis as WO
2004/ 037806 PCT/ EP2003/ 010890 75 defined above for L
-u5-CO-NHJ, in which u5 represents a bond, an
al kyl ene group or an al kyl eneoxy group in which the
oxygen atomis linked to the carbonyl group and J is
as defined above for L; or a radical Xi and a radica
Yi both attached to the sanme carbon atom together
with this carbon atom represent an 5 optionally
substituted saturated carbocyclic nucleus; and the
phar maceuti cal | y usabl e derivatives, solvates and
st er eoi soners thereof
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conprising a mxture thereof in all proportions. 2-
Conpound according to Claiml, in which A and B

WO e@re3sne optionally substituted phenyl. i o0 BET/EP2003/010890

Compound according to Caim1, in which B represents
optionally substi- tuted phen37l4 and A represents
optionally substituted pyrid - Conpound accordi ng
to any one of the precedi ngC IMM|$5, characterised in
that T represents an optionally substituted nonocyclic
or bicyclic aryl nucleus; a saturated or unsaturated,
ﬂmnocygbhﬁ)oghdhijyétlférﬁuﬂéq}ﬁatl c heterocyclic nucl eus
15 containing 1 to 3 heteroatons chosen fromN, 0 and
S, the said nucleus bebng optionally substituted by

one or nore rqdi cal s chosen fromex dgl)q en atom
al kyl which is™ 4 0g
optionally inte d by one d D€ gﬁ or I

sul fur atons; i chOalk1 i'4. an

al kyl ene radical and R4 represents al kyl or

al kyl amai, -al k2-CO O R5, in which alk2 is an

al kyl ene radical 20 and R5 is as defined above for R4,

-CO RA, aridﬂB\AhdeﬂrerRFeritly represent aadpiboatly sobstitdted phenyl nucleus;

hydr ox lg ) | n vvh| ch al k3 represents
Q?IQS}IOQ gna%qtgg{; %rﬁ’tyé' WY and Q represents an
opti opal Vese%‘ﬁtaht é%%a%%hﬁﬂsmdteodc‘féétﬁhbﬂed C&Hd/@lnahéa’turated aro-

sub- sti eteroarylal kyl; - K,
nablcmbm&/chc kytleois; ah loptipnally sulsditutedi aatuvm:ad rand/qwsu nsaturated

def i abo | K4- O- CO-NH al k5, in which -al k4
ﬁW%ﬁ'%@eﬁeﬁ E%hﬂgﬁ &n?! |y represent al kyl ene;

am no?'rb}é?ese'ﬁlfsjé@@i@*alfé’d anBﬁHrer@émfbwd(éfﬂomaﬁ@é@ﬂb@byohc nucleus
i m dazol yl al ké] and al kenyl . 5- Conpound accordi ng
Spi

whichoisduggd ththepnuaiews Ag lazmmqu@lly eHBPRac Angds inked {0’ two adja-

éig@to?agph@ a?%%%ﬁ%lc%@i@)ﬁ@h lgdrléé%@e i ﬁg gf)gip?rlénd

char aRtrepreshts 8thydrogdradtom;rarpostierlly stbsttuted §atu7ated aliphatic
Conpound accordi ng to any one of t@ E edl ng cl ai
BM%ﬁO&éft&ﬂ Gased prpumidr A ephieRallyapubsiiutarlasalraied or Unsaturated

gﬁglgg,l%%?&ggggg froma hydrogen atom a hal ogen

ony an which is optionally interrupted
by ona reprersents mmmmmeomeﬁnzaoamma% 76

oxyge or kyl roup; - i

XY O Thenradicald 3 agr s InfeP el hosihiibing Bydigen atom; a
C

g?lé)‘gﬁh 5%8?4' n (?%;Bgﬁ%ﬁ}g%ﬁbéﬂlth?égek%t%%geg%ngg@ ?‘r‘ri]%tﬁi%ted aliphatic

hydimcartcbrabaﬁad rgueqwre,naenoptyonaﬂepmdyémtedl Wlturated or unsaturated

PFR{‘@% %8gﬁqcyclac5np(él§pgég—;+€§ k%rgupg, |n|vl\§hlch u' represents a bond

or an alkylene group and L is an optionally substituted saturated aliphatic hydro-
carbon-based group or an optionally substituted, saturated and/or unsaturated
aromatic carbocyclic group; -U*-SIR'R?R, in which u? represents a bond, an
alkylene group or an alkyleneoxy group in which the oxygen atom is linked to Si
and R', R? and R® independently represent an optionally substituted saturated
aliphatic hydrocarbon-based group; -u>-OW, in which u® represents a bond or an
alkylene group and W may represent a hydrogen atom or is as defined above for
L; u*-CO-G, in which u* represents a bond, an alkylene group or an alkyleneoxy

group in which the oxygen atom is linked to the carbonyl group and G is as
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8- Conpound according to any one of the preceding
clains, characterised in that A represents phenyl

wakiogh3isss opt i onal |y substituted by hal ogen, aP&yEP®N3/010890

al koxy, and in that B represents phenyl which is

optionally substituted by hal dgen, alkyl or al koxy.

10 9- Conpound according to any one_of the preceding

définiets abovarfac terisE0-NHaJ ¢ mawhich upregresestsgr bayd,: arBalkylene

ée rggrﬁé]r% %H&Pen lxi/gg@@;gfr\?Vf{ﬁ:rﬁ;tﬁgldﬁy‘%pghié@eigtlirnggcriGfé the carbonyl
gbéﬁlr 0988 AiOBsOHefdd BPbLEToRI O a ldicaPnRoak a radical Yi both
ccording to any one of the preceding cl ai s,

attachest tor theesemercarben ators, fagsither wittxithiaearben gtamacrrpgesent an
to.the same.carbaon a are i ' and 15 both
pgtbqréailgrﬁubgtl%g@@ﬁétgglo%rlg?&)%ﬁghh@%g? esent a fluorine

ah@hihe bharrfrasswioatly asedlicltiogvdtivesnyoloarsodnd Bereoisomers thereof
preceding clainms, characterised in that T represents

eomQuFegs: ERgdeneresh ipIAIPLOoNPol yi . pht hal i m dyl
300 SUE L e g o A B R cptonay

slitkstitutediphenyk optional |y hal ogenated and/ or
optionally interrupted by one or re_oxygen or . .
3ul f ur Cartipind-acgopding terSialm T n WAIGHE dPRIPSeR ptionally substi-

By PR, Bl FiaghSteie dpfBRaR S AeoyiBg.

4} !<y| eGempatindadcaondinBStoi anyasne 28 t!jefpreeeldiagax}@inmrcharacterised
kBt o el HiS0eTh S et o nuceus:
'?'E'a@%%d’ bRlukkbiuraed meHdesnd or Bityéhc a]f@rﬁﬁﬁé;' Métstocydle nucleus

ornula | according to Claim1, chosen from -

gorgtaining i1f toud hetenoajorns shesen figne &Y,.HA N & flag s2icnycleus being

l8Il.0J é{%@%ﬁgﬁ%lb&cﬁﬁoé? mo;gggggiﬁ9llsa?ﬂq§gp_fﬁgr‘g_%o, a halogen atom,
b@(“@/h@hq@ iénﬁi&%@%@bﬁéta\ﬁ@lﬁ’@@ﬂb@@ﬂl@l@ interrupted by one or more
PCT/ EP2003/ 010890 77 -

exygen ersultyasomseralls-Prear Bory mitishalk 38 analkylene radical and R
oS R ST sl BT P CU QL g s 2y yigne radica
bhy Reaberzdfihed]abavedspRE; -GO-RC, in which R® is as defined above for R*;
g&&gxi/éﬁk&? r_g ky-lTbI'l- h?rq W%ﬁlgl'l’l %ﬂ(r3br%r[]) éé"erﬁté‘ %)IIPy?e%eo,['I]TSr%g}e%)énts O or
NH, and Q represents an optionally substituted arylalkyl nucleus; optionally sub-
stituted heteroarylalkyl; -CO-K, in which K represents alkyl or alkoxy; or -SO2-K in
which K is as defined above; -alk*-0-CO-NH-alk®, in which -alk* and alk® inde-
pendently represent alkylene; aminoalkyl; hydroxyalkyl, heteroarylalkyl, preferably
imidazolylalkyl; and alkenyl.

5- Compound according to any one of the preceding claims, characterised
in that R is chosen from H and alkyl.

6- Compound according to any one of the preceding claims, characterised
in that n represents 1, 2 or 3.

7- Compound according to any one of the preceding claims, characterised
in that the radicals Xi and Yi are independently chosen from a hydrogen atom; a

halogen atom; an alkyl group which is optionally interrupted by one or more
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5 -
5-(4' - et hyl - 3- net hyl bi phen- 2-yl car bonyl am no) - 2, 2-di f |

waierelzmsa®[ 1, 3] - di oxol e; - PCT/EP2003/010890

5- (4' - et hyl am nocar bonyl oxyet hyl bi phen- 2-yl car bonyl am

no) - 2, 2-di fl uoro- benzo[ 1, 3] di7éxol e; -

5-(4'-trifl uoromethoxy- 3-net hyl bi phen- 2- yI car bonyl am n
@ky@erﬂodsﬁllfwmt@msl@ W@Q&alkﬁ]gﬁoo;xol@ﬁOL in which L is as defined in

@J@Mﬁ@ﬁéﬂcﬁr I?lxl(rlg]?vt@;] @;kgpeep?rege %&)ngqgla%g]lgp) 2 and R®are
ég ooﬂ"Y' hmeﬁy l@"—ﬁ%@%b@ lif @hidh alk* and alk® independently

oxyme
lmmes@m; 43]l|d]lpx-alk @Apommwﬁ 1% -which alk® and alk” independently

g%é{% asisgﬂropyl bi phenyl - 2- car bonyl ) am no] - 2, 3-di hydro
)ighh t oxi n-2- yl nmet hyl ethyl carbamate; -

_ - et h o he &Jrﬁﬁfgbtéxé(h* %né%fdth@zzpr%tzédlng claims, characterised
|quorobe zo| 1, 3] di oxdl -5 - am de; -

m thatuAlrepreamm@hgznylpwbmw Lszomrtaﬂxysub@tlﬁﬂedi by halogen, alkyl or
nzo

oe%_ ﬂ@(ﬁ rbmgnﬂﬁpf%%ﬁﬁ% Rﬁ?mﬂ_v@ap% &% Qna&lg sdjbstltuted by halogen,

@1&, Eoﬂg&bgfprobenzo[ 1, 3] - dioxol-5-yl)amde; -
4' -i sobut yl bi phenyl - 2. carboxylic acid

02, 2- dﬂqmmlﬁweagqqrglr{g] 9 arwvions-gf the precading claims, characterised

by R SRR, S AR BB Mg 6, 2or e oo

Sehfyl 191 andithd ﬁamcl,‘awwl bhdh&ms';bregenm hydsdgetn atondor a fluorine atom.
82 2-di fl uor obenzo[ 1, 3] - di oxol

Ochl ofemapaynd ﬁpwﬂmet%aawnsr@‘n%ﬁ @regsgw&x?mre&a@?edacteﬂsed
(¥
A{F t@q%éerﬁzy %@?Qtz%yq %ﬁl gﬁﬁﬁxﬁbﬁh%hyeénﬁye% car ég)xn)]/ alr% identical and
aotrdre(pﬁ‘eé’erd!a‘ hydrogen kadammairhom depmesenita fludrine dtnm-
Gt Eobtnnd bSO ST ST i naracersed
gp%t Gr%%‘i’és&rﬁg IERAQOR ORI rdi phenylz pyrronI phthallmldyl and suc-

nmet hyl -4" -tri1fl uoronmet hoxybi phenyl carboxylic acid
@Rummwhomnsalqucleus being optionally substituted by one or more radicals

h3 di hydr obenzo[ 1, 4] di oxi n-6-yl )am de; -
§0PRRN fTh_yI -4' -trifluoronet hoxybi phenyl - 2- car bonyl ) am
i noJ - 2, 3= iy WrAke RZEptionally halogenated and/or optionally interrupted by

one or more oxygen or sulfur atoms;
- alk’-0-CO-R*, in which alk' is an alkylene radical and R* represents
alkyl or alkylamino;
- alk’>~CO-0-R%, in which alk® is an alkylene radical and R® is as
defined above for R*;
- CO-R?, in which R® is as defined above for R*;
- hydroxyalkyi;
- heteroarylalkyl, preferably imidazolylalkyl; and
-alkenyl.
12- Compound of the formula | according to Claim 1, chosen from:
- 5-(4'-trifluoromethylbiphen-2-ylcarbonylamino)-2,2-difluorobenzo[1,3]-
dioxole;
- 5-(4-isopropylbiphen-2-ylcarbonylamino)-2,2-difluorobenzo[1,3]dioxole;
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[1, 4] di oxi n-2-yl net hyl ethyl carbamate; 5 -
2-[6'-(2,2-d

w0 Rdowossenzo[ 1, 3] di oxol - 5-yl car banoyl ) - 2' - met PgT/BPhEN10890

yl -4-yl]- ethyl ethylcarbanate; -
4' - et hyl bi phenyl - 2- car boxyl i ¢ Hci d
benzo[ 1, 3] di oxol -5-yl am de. 13- Process for the

pr epar at(ffemethoxylippen:Adicagiorytamino)-Aatdiflluoralsernyef 1,3jdibxole;

in any » of, Cl aj 1.to 12 har act eri.sed. iy that a

car boxy! PR sEuCtsheReylRgF 2P BR s A ZglifogBnzol 1 31
and Tdrpeleds defined in any one of Clains 1 to 12,

optionally in acti- vated form is reacted with an

ani ne- 6f(41X|$@pfcmlmpbemﬂrylca{bomamm@)henzg[1c3]©|qxo,4¢i L1

15 in_whi gh R X ' : .' er

one. of "G 5 eeitt-g-ribtnyibiBhie 2. 36GBRyRhOFY 28 dPenenzort 3k
of codjpxateds of the fornula | in which R represents

an optionally substituted saturated aliphatic . .

hydr gcaﬁt(éhe%ahaé@fng%r@enyloawet&ulb&hqrbaaﬁqurbonylamlno)-Z,2-d|ﬂuoro-

subst j , ated or unsaturated aromatic
car bo&%t’%ﬁg’%@%&gr& the said process conprising the

r eact + on ®{4'ttHBuenomethdxyr8imethyktipteeri2d/icarbbh@aiiino)-2,2-difluoro-
nucl ef A of  the correspondi ng conpound of the
benzSt idierele

f or nu 8% R 5- represents a hydrogen atom
with a it Aibi hi T i i -
1, bl S 11 e SRR Stucrbonc

PCT/ EFRBBIBN®@I@890 79 in which (j- denotes the

o3t t adraPr BRNGr 82t oRra Cheihaeiiihies-dinydro-

al koxbeng(q‘],@@i@&mu@@ngﬁm;di ng to daim15, for which

(-3- denotes nethyl. 17- Conpound of the formula

Xl Va: - 7-[(4'-isopropylbiphenyl-2-carbonyl)amino]-2,3-dihydrobenzo[1,4]dioxin-2-
ylmethyl ethylcarbamate;
- 4'-ethylbiphenyl-2-carboxylic acid (2,2-difluorobenzo[1,3]dioxol-5-yl)-
amide;
- 4'-trifluoromethoxybiphenyl-2-carboxylic acid benzo[1,3]dioxol-5-ylamide;
- 4'-(2-hydroxyethyl)biphenyl-2-carboxylic acid (2,2-difluorobenzol[1,3]-
dioxol-5-yl)amide;
- 4'-isobutylbiphenyl-2-carboxylic acid (2,2-difluorobenzo[1,3]dioxol-5-yl)-
amide; |
- 4'-(2-methylpropenyl)biphenyl-2-carboxylic acid (2,2-difluorobenzol[1,3]-
dioxol-5-yl)amide;
- B6-chloro-4'-isopropylbiphenyl-2-carboxylic acid (2,2-difluorobenzo[1,3]-
dioxol-5-yl)amide;
- 6-chloro-4'-trifluoromethoxybiphenyl-2-carboxylic acid (2,2-difluorobenzo-
[1,3]dioxol-5-yl)amide;
- 4'-(2-benzyloxyethyl)-6-methylbiphenyl-2-carboxylic acid (2,2-difluoro-
benzo[1,3]dioxol-5-yl)amide;
- 6-methoxy-4'-trifluoromethoxybiphenyl-2-carboxylic acid (2,2-difluoro-
benzo[1,3]dioxol-5-yl)amide;
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O o NH XIva () 5in which (-)- denotes the possible
substituent(s) on the phenyl group to which (-j is

wardaosmde whi ch are chosen from hal ogen, al kyPCERP2003/010890

al koxy. 18- Conpound accordi ng7 to Caim17 of the

fornula Xl Va, for which denotds a hydrogen atomor a

met hyl group. 10 19- Conpound of the fornula |lb: P

| | b () 6rmetiv-¢htriflupgoraeiboxybiphenyl-2crboxyly paidd(2-methoxymethyl-

b of SRRl o AR AR S5, O O 2

( CH2) B-[(B-fiethyi4" -thﬁu@Uﬂte@hthybbhéﬁﬂ%@@rbbhﬁﬂ)dWﬁ %—@Bejlhydrobenzo-
substltuent(s) on t he phenyl group to which
at t acHetldigdin-2rylaethyd sdadearbaBatey dr ogen haI ogen

Such ae 2aBRR2inyBHdbEhzofl doxdte Tiakmdte Snéiibinhonyl-4-yil-
t he fehyhbﬂlylddnbamhtesen from 20 -

gcfﬁt hXJ ethyl_bﬁ;ghefrlyﬁj%ro oxﬁl)éyabélcﬁj B 23]8I%X8|0§ Hamlde

@3”‘? hp?‘é/cfe%s fof hé %BPéFSHFSﬂm)éYQbﬁﬂﬁf‘u}‘lhs?onF}éti‘Bﬁthl'acl as defined in

aci
ény bherad-Claims 1l fid d@r dnaraleteriged phématla Carbaxioxgdid of the formula Il
aci d; WD 2004/ 037806 PCT/ EP2003/010890 80 -
4'-isobutyry|biphenyl-2-carbo Wlic acid; -

-(2- acetoxyethyl)biphenyl 2-garboxylic acid; -

(2 met hoxycar bonyTe - 2-carboxylic acid;

- (2- et hyl car banoyl o Y| ) bi phenyl - 2-car boxylic
aC| d 5 -
(2 et hyl car banoyl oxyetty?) - 6- et hyl bi pheny” - 2-carbo

Mvhﬁ:haﬁié%d T4 4La8MEY PNy BRe & EdlrAs 1 {42 Boptiondly in acti-
vated form, is reacted with an amine of the formula Ill:
H

RNO //Xi
O&\Yi
n
[l

in which R, Xi, Yi, n and B are as defined in any one of Claims 1 to 12.

14- Process for the preparation of compounds of the formula | in which R
represents an optionally substituted saturated aliphatic hydrocarbon-based group;
or an optionally substituted, saturated or unsaturated aromatic carbocyclic group,
the said process comprising the reaction of the amino function attached to the
nuclei A and B of the corresponding compound of the formula | in which R 5-
represents a hydrogen atom, with a suitable electrophilic site.

15- Compound of the formula XXI| a

') F
Br O @[X
F
)/Ei/[LNH © XXla



r200 NH2 6 5 05 4 in which r represents (Cl-C6)al kyl,

preferably nmethyl, and NH2 is | ocated in posi- tion 6
wW@®@r004/03706 h t he excl usi on of PCT/EP2003/010890

2- et hoxynet hyl - 2, 3-di hydr o- benzo[ 1, 4] dioxin-7- |0

yl ami ne. 22- Conpound accordi g to Caim 21 of the

formula Illc, chosen from -

1 whidhokymreengtesihe peiskiple stestitognt(si)art the phany) lgseimin which (-

Ao i Y ercthhalogen. allgd and alkony 4 of ¢ he

flgr mul gokhsourfll decokding® Z16im 150#r Gvhich QTS deénotbs etethyl.
represents (CLl-C6)al kyl, preferably nmethyl, and NO2 is
18cat e@ompqitd ofthgfosniga XVagi t h t he excl usion of

2- et hoxynet hyl - 7-ni tro- 2, 3- dyhydr o- benzo[ 1, 4] -

di oxi ne. 24- Conpound of tthformJI a Xla according to
Caim 23, chosen from 200% NH™ -

2- met hoxynet hyl - 7-ni tr o- 2, 8- di hydr obenzo[ 1, 4] di oxi ne;

25- Conpound of the fo l1le: 81 V2 H2N
OSiRIRZR3 6 ~ 0 3 5 4 T TUTE SHEET (RULE 26) WD

2- met hoxynet hyl -6-nitr o-g 3-di hydr obenzo[ 1, 4] di oxi ne.
2004/ 037806 PCT/ EP2003/ 010890

()

in which ( -J~ denotes the possible substituent(s) on the phenyl group to which (-~
is attached, which are chosen from halogen, alkyl and alkoxy.
18- Compound according to Claim 17 of the formula XIVa, for-which ( )
denotes a hydrogen atom or a methyl group.
19- Compound of the formula llb:
P

O lIb
COOH
£

P is chosen from —OCF; provided that (-} does not represent hydrogen;
-CO-CH(CHas)2; -(CH3)2-O-CO-CHs; -(CH2).-CO-0-CHgz; and —(CH2).-O-CO-NH-
CH»-CHg3;

(- denotes the possible substituent(s) on the phenyl group to which (- is
attached, which are chosen from hydrogen, halogen, such as chlorine, alkyl, such

in which

as methyl and alkoxy, such as methoxy.

20- Compound according to Claim 19 of the formula [Ib, chosen from:
- B6-methyl-4'-tfrifluoromethoxybiphenyl-2-carboxylic acid;
- B6-methoxy-4'-trifluoromethoxybiphenyl-2-carboxylic acid;

- 6-chloro-4'-trifluoromethoxybiphenyl-2-carboxylic acid;
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81 in which Rl, R2 and R3 i ndependently represent
(Ad-C6)alkyl and -NH2 is located in position 6 or 7.

wQeeo4@smspound of the fornmula 111 b accordi ng toPC/EP2003/010890

25, chosen from -

3- (tent - but yl di et hyl si | anyl 0x8vet hyl ) - 2, 3- di hydr obenz
o[ 1, 4] di gxij n-G-%Ié-_ 5 am ne, and -

2- (t ent - HaEPPHVREPIRYEEYIFnsarRaxyHeesigh ) - 2, 3- di hydr obenz

o[ 1, 4] di @%joaBstHhl i -5 3 .the formul a
"la: ‘b e ale el iEhoff>-ERpRyR G, 1 1 RL, R

and R3 i Ad@pmetieonycarbanylathgitipiiéhyl-Beabbyylic acid; NO2

is |located,~ in position 6 O .. 28- und. of the

for mul a ?\'/z?'%@é’ GQ%BOYIQX@%%'EE‘?”@%E% opylighacid;
tent - but gL gi-sml feaktiamby bk petByB-6dmethylbiphenyi-2- ic acid.
i_hydr obenz((?[ 1, 4] di oxrinnYZ-g(le rr%/?ho%?) Wy sllpl grr%l;z (1;35rb_oxyllc acid
£ér t - bGoyraunst eiythe dormuladlid:;, 3- di hydr obenzo[ 1, 4] di oxi n
-2-yl met hoxy) - silane. 29- Pharmaceutical conposition
conprising one or nore cdnpoynds of the formula I as

defined in any one of 7era ZHr i n conbi nation
with one or nore Hptentls. 2p“30- Use of a conpound
of the fornula I accogel one of @aimslto
12, for the preparation f a‘pharnmaceutic fj

conposition for inhibiting m'crosonmal triglyceride

e i 1- [N ' - ;
AR B4 Ol o B SRALT BrlVL T Boa n posi
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- 3-methoxymethyl-2,3-dihydrobenzo[1,4]dioxin-6-ylamine; and

- 2-methoxymethyl-2,3-dihydrobenzo[1,4]dioxin-6-ylamine.

23- Compound of the formula Xla:

1
o 2 or
NO,
6 = ®) 3
5
in which r represents (C4-Cg)alkyl, preferably methyl, and NO, is located in posi-
tion 6 or 7, with the exclusion of 2-ethoxymethyl-7-nitro-2,3-dihydro-benzo[1,4]-
dioxine.
24- Compound of the formula Xla according to Claim 23, chosen from:;
- 2-methoxymethyl-7-nitro-2,3-dihydrobenzo[1,4]dioxine;
- 2-methoxymethyl-6-nitro-2,3-dihydrobenzo[1,4]dioxine.
25- Compound of the formula llle:

8 1

7 2 O2
H,N OSiR'R2R3
6\ 3

O
5 4
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in which R', R? and R® independently represent (C4-Cg)alkyl and —NH is located
in position 6 or 7.
26- Compound of the formula lllb according to Claim 25, chosen from:
- 3-(tert-butyldimethylsilanyloxymethyl)-2,3-dihydrobenzo[1,4]dioxin-6-yl-
amine, and
- 2-(tert-butyldimethylsilanyloxymethyl)-2,3-dihydrobenzo[1,4]dioxin-6-yl-

amine.
27- Compound of the formula [Va:
8 (1) ,
7
ON A j/\OSiR1R2R3
2 7
6 o~ 3
5 4

in which R', R? and R® independently represent (C1-Cs)alkyl; and NO, is located
in position 6 or 7.
28- Compound of the formula IVa according to Claim 27, chosen from:
- tert-butyldimethyl(7-nitro-2,3-dihydrobenzo[1,4]dioxin-2-ylmethoxy)-
silane;
- tert-butyldimethyl(6-nitro-2,3-dihydrobenzo[1,4]dioxin-2-ylmethoxy)-
silane.
29- Pharmaceutical composition comprising one or more compounds of the
formula | as defined in any one of Claims 1 to 12, in combination with one or
more excipients.
30- Use of a compound of the formula | according to any one of Claims 1 to
12, for the preparation of a pharmaceutical composition for inhibiting microsomal
triglyceride transfer protein (MTP).
31- Use according to Claim 29, characterised in that the said pharmaceutical
composition is intended for the treatment of hypercholesterolaemia, hyper-
triglyceridaemia, hyperlipidaemia, pancreatitis, hyperglycaemia, obesity, athero-

sclerosis and diabetes-related dyslipidaemia.



