Compounds whi ch potentiate AMPA receptor and uses
thereof in medicine This invention relates to novel

w@oompawids whi ch potentiate the gl utamate receptDEP200N@52613
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invention also relates to the use of the conmpounds in
treating diseases and conditions nediated by
potentiation of the glutamate receptor, conpositions
contai ning the derivatives and processes for their
preparation. G utamate receptors, which nediate the
majority of fast excitatory neurotransm ssion in the
manmal i an central nervous system (CNS), are activated
by the excit @apsulaMwicGuted -sHdllidipntatidrdralr evi ew
see Watki ns JC Krogsgaard-Larsen P, _Hongre T (1990)
Trends Phar macol ScPréssupized\bycp fiuwide receptors
can be divided into two distinct fan1I|es The
G protein or second nessenger-1|inked "netabotropic”
gl utamate receptor famly which can be subdivided into
three groups (Goup I , ndui and nd u5; Goup II,
nmd u2 and nd u3; Goup IIl, ndud4, n3dud, ndu7,
nheld) rhased o seguence e%@quqy-aﬂgla@ééa%%lléaggules for
transduction nechani sns (for review see Conn PJ and
Prmt@m{rmg?@)emmgaew%dﬂaﬁms,Totepc@l 3ve e 287pducing
T, "Lon Lct gl tar, f c
o P ety CoBaEr §pd g ot tcart o thather s, Nggpods for
b@r@@@dim@dbdvénhgeatoheaﬁb uhmﬁﬁssmbtyp@Se@asﬁdsonontalned
deﬁglar|2|n activation by selective agonists,
THYE - BPRSpETT at e (NMDA) , a- ami no- 3- hydr oxy- 5-
net hyl i soxazol e-4-propionic acid (AMPA) and kai nic
acid (KA) (for review see Dingledine R Borges K
B@w;@ topayndle st 1999YeBade” 7i61meaNat itvie AMPA encompass
ept rs, MPAR) . exi st. S heterotetranmers consjstin
i ng P%ﬁER%% Sfour"di f ere:§ pr&fgﬁi %un#?% gresent
(@@Bifzéatﬁmram@vue@v seel Besd| eraBnand IVUI ler C
(1995) 34: 123-139.). Receptor subunit diversity is
i ncreased further as each subunit can undergo
abher abie SRl ANOeRL 338 -aW no\AGld SPOMENGEd Neseld o
the extracellular region’just before t fourth
neap$ahessp®hn¢hg donaamnhﬂbeﬁﬁchgedlLnggedesutss pm other
o- cal recgptor i sof orms whi ch

PG g ndB: 82 GoHRaE e e et Sy ol T BASd of  an
(SeraescBioiebpapeasK, iVgrdaoantTA wWeden1 WyuBdl nasheverage
N, Herb A Kohler M Takagi T, Sakmann B, Seeburg PH
0199@Fh56| %&ﬂ?lQﬁSSOSE%QSPS A@ﬁWtﬁéﬁ@Pﬂy soups, can Dbe
§$a&§é@30fhﬂ&J0”§ht895E£98n0f G UR2 IRNA-changes, 8.1 an
neutr glutamne to a positively charged ar gi ni ne
methr@ct@onjn bm&wmﬂgjuuﬂm&sdﬂﬂﬁ%dﬂquRzum&n@dlEe@ i Nnprocess.

is, way. AMPAR containin sucg edited G uR2 suﬂénit £
%?%u? PRSP G ?c%ﬁn?p%rn% BPFF t?BGPHEéﬁ@vgﬁou nggffee in

l'lDJ:@@ﬁblﬂﬂb(El }Efbd@gnﬁnrb@ffé@ggkv@%ﬁ@@n 18y ﬂagglﬁgs)hot water

There is a suggestion, however, that the nunber of

ANPARE WRHS SIFivgle c@ﬁé@ﬁmtﬁ?@r n@amsw@y grgl efleganédgi m coffee
S conditions (Wiss JH, and

NG (2508 £ AR ot 053 e 371). AVPAR

depolarlzatlon renmoves vol tage dependent My 2+ bl ock

of NVDA receptors which |n turn | eads, to, NVDA rece Etor

acY? vat? oAl afSitACEGr dI°T t%@%%&%é%%ﬂ%t?%%? ofg from
TespPotentiatfon (£d TP )ex(a%lgl%s TYRoweo! | iehghi dgepCGh-512470
(1993) Nature 361 : 31-9). LTP is a physiol ogi cal
meegwnecopaihcpéa¥ed SsyERapt/iod ) st rdrrgtted gl irowi g which will
regetlt {ye sélnulgﬁ Of | ?fthlty, such as occurs during
Iearn 1T“nas been repor%e% that direct activation

of glutanate receptors by agonists, in conditions

where gl utamate receptor function is reduced,

increases the risk of excitotoxicity and additiona

neur onal damage. AMPAR positive allosteric nodul ators

do not actlvate the ‘receptor dlrectly Fbmever mhen
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attached, which ring may include one, two or three
further heteroatons selected fromthe group consisting

w@boonitinegen, oxygen and sul phur. In one enbodP@ERP2007/052613

the heterocyclic group contZains zero, one or two

further heteroatons selected fromthe group consisting

of nitrogen, oxygen and sul phur. Exanpl es include
pyrrolidinyl, imdazolidinyl, pyrazolidinyl,

i%@@htaz@uye 1ﬂhia§obwowmnMHwﬂ§g byrazobi iyhstoconically-

|soxaz [ az Iy i adi azol yl

| SOARESYLup! Todeanlal By eBelul LY B0LRZO M concrea ana

Theoted %oﬁf@@”ﬂ?@Bedn@Oﬂmarc@ﬁ&tsj clhelel asyChi Eogloupke tear

as it appears in the definition of RO and R1O , refers

t B2 @€ 6CHERber8d WEAIGFomad/© T iGig st el dyf RIngpglike rim

t [ e 0 c

oo SRt aohed Cunreh A ng ey ol s one B more o 102 2

foapdete het edeat 08 sehectiedsf romltdve grioup Tohswsthngelief

of nj trogeg oxygen and s i hur. In one enbodi nent,

t FAT hater otyRFT %g@?%%%r%o ins zero, one, two or

three further heteroatons selected fromthe group

consi sting of nitrogen, oxygen and sul phur. Exanples

i Alet uderpiper haglzlderpuléér aA mAcomdEHEd ny? Bpe support 115

%P&Qr%ﬁ% Loyl Paf erxJQlL 'llbﬁkegné 'LE”BSESO' }27 for the

aromati ¢ heterocyc it appears e

def & padré Ocmfoéxﬂiadl\h@di] cﬂofﬁed }oaéve’ira@@l mis O refers

to a G linked aromatic heterocyclic group which

contains one, two or three heteroatons selected from

the grAURCONSI Sty OF it rogen, Oxygen and SYLPBHr further

Exanpl es include pyrrolyl, pyrrollnyl pyrazol1nyl,

o&@n@rweSls@xa@s&r |ijd%czta11§/| 10p7yr z'a@fllyllg a water inlet
i adi azol dlazol I |soth|az |y th| ol

?hazo?§llxpur /1< and %g%yl fﬁfﬂ%er hg8 %1 %F internal

ar es@t & cOhestrlei@leychechap@psuastahta@pegrsornetsbends to the

definition of RL 1 and R12 when n is or 2, mis_Q0,

aPdtRL PRARRICIREDS  CRRFELS: tQnalésn@HE@FeHaéFonEF?cannular

hﬁéﬁﬁ@nybBCc%ﬁg%ESe 0&9£§b$&h£ﬂ92§nﬁoﬁél%g, tqgﬁkﬁe£23 for

wth the nitrogen to mhlch R10"and R1 1 aré attach

whethesing ey coptal @mecommbebromh@éeeXUIQQEIOn

het eroat ons sel ected fromthe group consisting of

ni trogen, oxygen and sul phur. Exanpl es i ncl ude

Py I Adpdratyyd, ol bnytappyrazalinylis oxazekyl ,in the capsule

I soxazoyl, imdazolyl, pyrazolyl, thiadiazolyl,

d&%b@%%oﬂﬁﬂ ﬂ@b%hWéE@FfoKﬁﬁﬁé%bl%@7aﬁ§f€PF§£§ﬁylthe upper
ThecLerdp " prae! n- apamef L.¢ Pett%fackcygh ggﬁyp of the
as It appears in f|n|t|on en n

isagswlleeﬂtssoﬁ taﬂdraﬁuailNRbrm%ﬁgedrmﬁmbsrsolh3 of the
anarg tic heterocyclic group, forned by

Riﬁp%% er ggther with the nitrogen to which RL10

and R1L 1 are attached, which ring may contain one, two

or three further heteroatons selected fromthe grou

cbmsiseing of hrirebed, Coxygeh Bhe shhphar. 1E9aﬁ§| ége water

Dy ATor T o MO AT SO R A6l Tl gt TG (gpme CUfree. The
@f@@ﬁ@f@ednnoﬂxaroap$utehewermmwﬂeasqgoapd &hdttear face

a ars in the definition of and R12 when n. i
oF P8 R aaninaha KNSRI NRIZIA0T fly &t Bcial Opening

6raenber edpprnar omati ¢ hetier eeyehilc gsoMPngf A MY nembers
R10 and R1 1 , together with the nitrogen to which R10

apelu Rl loar ereattaadred bwmumammawe@ontr@lneéﬁe orwoother
°£h%€‘é$e ff“”é‘fr het g0t ogﬁesecloen(:ttedcl %egrgﬂp of the
con i ng of i rogen oxygen an

i ncl ude piperidyl, piperazinyl, nDrphollnyI and

t hi onor phol i nyl . Exanples of conpounds of formula (1)
include: 1. L/

, L/ -dimethyl -4-[3-(trifluoronethyl)-4,5,6,7-tetrahydro

-1 Hindazol -1 -yl ]benzam de 2.

~ VAL B T
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106.
1-(4-{[5- met hyl - 3- (trlfluoronethyl) 1H pyrazol -1-yl ] nme

wao booripienyl ) - 3- (trifl uor orret hyl)- 4,5, 6, 7-t et PeiEP2007/052613

H i ndazol e 107.

1- (4-{[ 3- net hyl - 5- (trlfluoronethyl) 1H pyrazol - 1-yl ] ne
L@%%%gg%@éél }%é”c}(uéé' fLuorpoRi hy)) s fe2:6. fnLetrabydngelicars
laldng ( 2:wet hyd Lid+ | maddrols.1- ﬁmﬁneehykpphedylpogfeerlflows

LR RS (IS ot Ry LURS1 ) oL HEP dbbgl 10 te 109 and is

-yédort hyd } phefylonBa{het f L uor ogebdy) )bdndabh 7the bore 127.
tetrahydro-1 Hindazole 110. 1-{4-[(4-phenyl -

Him dazol -1 -yl )nmethyl]phenyl}-3-(trifluoronethyl)-4,
T teL: ro-1 .H-ind

T PEATEr Do L pyt ol AoyTS methyFY BReRdI £oa- 17T e

umrmrﬁee hxyeh)n*dasmédhnetoangdtoenlmmdahel pré¢i2nt invention
ne%hyl 1H i m dazol - 2- i 4 [3-(trifluoronmethyl)-4,5

%a% et T ARYT b2 9H T 1d 9% “yl]phenyl } met hanone 113,

L/ - nmet hyl - L/ - {4 [3 (trlfluoronethyl) 4,5, 6, 7-t et rahydr

o-1 Hindazol - | ] phenyl }-1 - pyrrolidinecarboxam de

and sal® alﬁbllfslcﬂ esatigrkofcansvlene ienbddisraned t heto 2

L e T T TR T i oy 0%, st of
5,6,7-tetrahydro-1 Hindazol -1 -yl ]benzam de 1-[4- (1

-pyrrolldlnylcarbo ) ph (trlfluoronethyl)
?ahyﬂﬁQﬁﬁ_%;|n%%§%@éure space  1s 5ed Dby

L/ rret h&’farﬁ-éféf’ﬁﬁr@"@ﬁ&[‘&fﬁn? h3mbbhkf lryQnonst héfﬂ)%né@l state
5,6, 7-tetrahydro-1 Hindazol-1 - yl]benzam de
L/ - et hylntd -aetdydulle S ¢tos fraworiontet hyl ) - 4,
5,6, 7-tetrahydro-1 Hindazol -1 -yI]benzanide
L/-butyl-L/-methyl-4-[3-(trifluoromethyl)-4,
5,6, 7=tet rahydror 1,4+1 ndazols lcapyillp@na? M&est one opening
L/ - et hyl -L/-(2-phenyl ethyl)-4-[3-(trifluoronethyl)-4,
5,6, 7- xetqeﬂr@/m@eq FHrq mlazotuid -uydqpeprass wee LYs injected
, L/ -di ne ir | uoronet hyl)-4, 5,6,
7- tetrd]ff&ffyc;jfE cﬁé%ﬂ-l - yl ] benzenesul f onam de
1-{4-[ 3- (trlfluoronethyl) 4, 5,6,7-tetrahydro-1
H i ndazol -1 -yI]phenyI}ethanone
{4-1 e rﬁ>lf¢w16¢rei¢1§/1<}e 4ths st et rahydsles 1in the

1-

H i ndazol - henyl anon

1[4(n§% §%%mﬁhpt%$ %?Hfﬁ%&%%ﬁﬁﬁ 4,5,6

, 7/-tetrahydro-1 Hindazol e

1-{4-[3-(trifluoronethyl)-4, 5,6,7-tetrahydro-1

H i ndaZibttar - ?In]tshféngl i pﬂ@pénéﬁewhrough the opening in

L/ - dlﬂ@ﬁQy %fﬂtréfl 9&9”@%“% w1é% thet?kg%hélents

dro 1H—|ndazo enyﬁ acet

1-{4- [Ze@MQafnéd pyﬁrohhdlnyk%ﬁthﬁi]pheﬂyi} Bréterfing the

ronethyl)-4,5,6,7-tetrahydro-1/-/- indazol e

L/ - ethy}nﬁﬁrh%¥h9ﬁ 2j¥% T%P%¥%?fﬁﬁgfdﬁ%tﬁyﬁ§ Hagieg try leave

et rahydros %aés&@a@ﬁo&gh yﬁﬂ@ lgacst @ derce .

L/ - met hyl - L/ - ( phenyl net hyl) -[3-(trifluoronethyl)-

4,5,6, 7-tetrahydro-1/- /-|ndazol 1- yl]phenyl}acetanlde

L/.-nme hy 2- quor 4,5, 6

%hyéﬁéefﬁeﬁ |ndazo§ f%cé%%n1dec©n$titute the

L/b@’@th@’ﬂle@é"(%ﬂ)h&m@ etfl1y>Iw) ga{cﬁ [8f(t1mél werret Ayld) will
5,6, 7-tetrahydro-1/-/-indazo

yt@%ﬁ%%9¥?a§é9§ﬁ1d%iquT%QKQ.drOp between the upstream and
pyL T ohbdh oyt ean bopybdphery! Laet hybdnBa”rELbYOT ORELAYL  the
dJ-tetrahydro-i H ndazol e

]péﬂsmﬂeneWhychPGEGSZIeldgpmrmanﬂemé@eimqte@ﬁenyh¥13g the

-(trifluoronmethyl)-4,5,6,7-tetrahydro- 1H i ndazole L/

, L/ -dimethyl -3-{4-[3-(trifluoronethyl)-4,5,6,7-tetrahy

dro- 1H i ndazol - 1- yl ] phenyl } propanam de

1-{4-[3-0x0-3-(1-pyrrolidinyl)propyl]phenyl}-3-(triflu

oronethyl)-4,5,6,7-tetrahydro-1/-/- indazole 1-{4-[1



28.
L/-(1-methylethenyl)-L/-({4-[3-(trifluoronethyl)-4,5,6

w0 Zoovetniehydro-1 H i ndazol -1 - PCT/EP2007/052613
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yl ] phenyl } net hyl ) - 2- pr openatri de 29.

L/-methyl -L/-({4-[3-(trifluoronethyl)-4, 5,6,

1ﬁ€éf§@ﬁ’g&9 %#ﬁé&@zghe Iﬂc%dﬂi]e%)ﬁld}”@ltlgyll)ngredlents for
2- propenam de 30. 1-

, Zxdnpkadi aro? - S'Wi)neihyk$@ﬁényk§ 3ot ri theor ofreghytjents.

é?ﬁ%%%%%%{ﬁ?%g %fl HI daz%'s%u%eé that the only water

, 21 4woxadhazabkidyykhmehby iphkennrardi ridd upreseti byl 3£ the

-4,5,6,7- tetrahydro-1 Hindazole 32.

LF2RE R - 4AFZOPt rA ¥ uBPENELTRA ) 08, "BtEr7- ¢k r dhpHr ofuom  the
zal b m 3 / yl

Hﬁ%?%@léfﬁ%i XQJ[gH%?rl uo§g§égﬁgﬁ§% %é% % tetrahyannular

ocedchsimazoenber YIOBbenmzhnilde @éttei:i[m ©f the capsule 101

JLperidimyl carbonyl) phenyll 3 (br1 fLuoroneLiyl) 4y, oo,

,AD - ﬂlﬁlﬁ@f{faﬂe:ﬁ&:}ﬂélﬁﬂa&@é@f@cﬁhxyéﬂeﬂ 516w Tpd et r ahydr o-
1 H i ndazol -1 -yl ] benzam de 36.

L/ - met hyl - 4-[ 3- (trlfluoronethyl)-4 5,6,7-tetrahydro-1

TS0 5 o, By 1% by P8 FAFRYH $Eu B ThReRgPyode 102

M$$itbu9moaﬁmhgt)a4s5b§taﬁtielrﬁhydrobit&bledpzoﬁeBSd by a

L/-nmethyl -L/-( %$ (trlfluoronethyl -4,5,6, 7- tetrahyd
AT ATV | pHEHYIS I Bl aniide’ §0¢ LaCErstice
IsdAwddn the annular member 108 and the capsule 101 and in

, 3-oxazol - 5-yl ) phenyl ] - 3- (trlfluoronethyl) 4,5, 6, 7-tet
r@mdfbow Hathd@@@lwgezpothe water injector and the beverage
16%€%éfropyloxy)phenyl]-3-(trif|uoronethyl)-4,

.6, 7-tetrahydro-1 Hindazole 4 1.
1-[4-(1-methyl -1/-/-im dazol -4-yl)phenyl]-3-(trifluoro
nethyl)-4,5,6, 7- tetrahydro 1/-/- indazole 42.
L?n(FﬂSFStﬁﬁnqq Qﬂnﬁ@ﬂ@?emﬁ@¢617 P@Fréﬁ?&ﬂ@?ﬂ@qnﬂél and
Z%ﬁérYHLDB@BWthE%)&'s)ld% HHO éoﬁﬁghggt“’éncounterlng

-[3-(trifluoronethyl)-4,5,6,7-tetrahydro-1
kalﬁ@iiohaeni.yf%@hemyb}ﬁeanyb)cth@ppopaﬁegalfmﬁﬁﬂﬁxﬁry to

/V- 4- trlfl ) trah

AR bF S 1 E2 S [ n8hy I et H S dy CriSTer L anes T Y cHanPdbLt UP
45nsﬂde{s4't(hb capsule or, alternatlvely, the low pressure
-pyrrolidinyl sul fonyl)phenyl]-3-(trifluoromnethyl)-

5137 télelsallgr)ﬁdrldl 1ar|1.|_|uﬁgg@@i@tgf6 earing of the outiet face

&Ztﬁgigi’bi}éogy%)oo% [e%t( olﬁor }If@”%ubstsar@@g tel such

%ydro 1 Hindaz enzenesul onam de 47
1a[4s¢@nmnrphoWangtsuWibhylbphedyh}néd(tfrbmuotbaethywerage
)-4 6, 7-tetrahydro- I ndazol e, 48.
L]?E?‘gu?‘fﬂs%yl %%\ﬁ%? hyﬁgiﬁj%- (EPY ¢ 8or OHEERGFTES, 508, 7TuLlY
-1et& phyes@- ikhi ndazolndredydd benzenesuhkanam dend9capsule

L

M?@I$@fﬁ¥¢}%@hyﬂ>¥e%&ﬁ%€(@W@%‘Elb@@ﬁet hyl)-4, 5,86,
7-tetrahydro-1 Hindazol-1 - yl]benzenesul f onam de 50.
L/ -(tetrahydro-2-furanyl nethyl)-4-[3-(trifluoronethyl)
-Mn bpbrdveetnahydnddl b ivhdazolt- b+ according to which the
yl ] benzenesul fonamde 5 1. 1-[4-(1 i mdazol -1

- St Ry S PARATITC B- {fr?thﬁF%ﬁeéﬁygnﬁng the inner wall of
Sp16e 7- bahtahydr oncuddd ndazehe 32, dudidsflelastic material.
H1,6 2, 4-triazol-1

Zwmrcﬁqymg phieny|Jai3i ( tarfdapsomethisy | )S%lg,n@, 7eneppghpdt is

dazol e 53, 1- razol - :

_y? %@l)% enyt[ﬁu%t I{rlfl uoregc%/mt %yl )or4 attached with the
5,6,7-tetrahydro-1 Hindazole 54. 1-[4-(1 H1
,2,3-triazol -1
-yl met hyl ) phenyl ]-3-(trifluoronmethyl)-4,5,6,7-tetrahyd
ro-1 Hindazole 55. 1-[4-(2H1

, 2, 3- trlazol 2 ylnethyl)phenyl] 3- (trlfluoronethyl) 4,

— N e . . o s



L/-methyl-L/-[2-(1 -nmethyl-1
H pyrrol-2-yl)ethyl]-4-[3-(trifluoronethyl)-4,56,7-te

wo e@hgdies 1 Hi ndazol - 1-yl ] benzam de PCT/EP2007/052613
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L/-nethyI-L/-(Z-thienyInethyl)-4-[3-(trif|uoronethyl)-
4,5,6,7-tetrahydro-1 Hindazol -1 - yl]benzam de
L}ée\r;@;%é #o&@cm@' Qéwbeﬂet 'Tyl'l)s ‘ha[s? di ééé&é&%éﬁ@é hyl  that

tetrahydro-1 Hindazol-1 - yI]benzan1 e
Laft@rfujmanykﬁethﬁl)a substantlal number of capsules a
L/-meth rifluorqomethyl)-4.5, 6,7-tetrahydro-1
e R S4E O | HaR ShPae EroL Aot PRBPOpahy F] o8t RREE sueh
Linget byk- élu[aal(:gzr ioffl worcortdldedt, bdvérdgd et sahydieadingly
H i ndazol -1 - yl]benzam de
L¢e‘%<€ﬁl‘[’3a‘€$<ﬁ| kaE(Jor‘ftﬁﬁﬁlhyIBaSlﬁlﬁl% Theet P@hydPeIEr properly

henyl}nethyl)nethanesulfonan1de
%PP?%&%TU%$%Y%A X0-2- (1-pyrrolidinyl)ethyl]phenyl}-3
(trlfluoronethyl) 4,5, 6, 7-tetrahydro- 1H i ndazol e

-{4-]1 . . . .

llié%n ¥|Hfo%sc?“2t ox&“ﬁePle?rroF?HFﬁﬁP?E%S}?ﬂSherﬁﬂt“}S 3-G  @n
r ihp Hor OBt hyb¥- 4nd, bed1 i hEt re@l@)é@reﬂrelltl'" MRz eed between
L/-methyl -L/-({4-[3-(trifluoronethyl 5 6, 7-tetrahyd
reba HL i adadoliniety ppphémg }b@éﬁm vrﬁalﬁ@gmffbﬁéﬁn @e such a

Lsddetlde (AELALUOI ORI PR 5. 6. 7-tetrahydro-1

yI]nethyI}phenyI) 2- pyrrolldlnoneL/ met hyl - L/ - ({4- [3
(trifluoronethy % 7-tetrahydro-1 /-/-indazol -

-V pRERAS et IW ?nilon yrtol i eEaPBEX ani RePPO5es “to ada
554411 3g (hELELUQT omBt hylk) A6, Ard@idahydrond/ cApknda. The
zol - 1-yT ] phenyl }-2-pyrrolidi none

Lid{antag¢ 316t tihkltugrromes &yl Ing, Baberinét tampdrics 19nly used

|ndazol 1- yI phenyl }.et h acet am.
FERER i el RS (Ve P RES PO Rt Rs) yon o8 7 abet 2
y@f@péfFEndatﬁbﬂlﬂgykimhenylbébhﬁhbaaﬁhanbdeassured and no
1-[4-(1-acetyl -2-pyrrolidinyl)phenyl]-3-(trifluoronmeth
ymygﬂegl% pr@g%@aﬁyeﬁa PLCMT fdaAdie sealing member. As the
1:4 21 {4 [3 &55%?&99r0”§5hy|%dﬁ§5Esd%éﬁtragﬂgéo 1llﬁpbrfect
ndazol % ] phenyl } et hyl)-2-pyrrolidi none 1-
Qh@r@atﬂblatls&th@ézothdlnyé;henbylmphenyhl 3 @neﬂﬁbulClty
oroneth 5,6, 7-tetrahydro- 1H i ndazole
2= E%t%y b%{% f% %?élfluoronethyl)-4,5,6,7-tetrahydr
o-1/-/- |ndazol 1- yl]phenyl } met hyl ) propanam de
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-in
d%&%lQPJ?P%phéhyﬁFﬁé€ﬁ§ﬁ)6uta%%ﬁ?§e0f the” features of the
L trifLugro I I
e LT ey gt nyl - 35 E b pfehecar boxanids >« Urther
Litheé{cael{lemlrlcﬂdaalocpbne]ndaypl)egleﬁt6J,r7vetretx<aﬂnydro 1/-/-in
dazol - 1-yl ] phenyl } et hyl ) pr opanam de
L/-({4-[3-(trifluoronethyl)-4,5,6,7-tetrahydro-1/-/-in
dazel rdt yAdphenyd i netdyl ) acet adh dee LAt aBt hyl 2 2nobiesy| for
L/ ( 4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-in
uqlng|?pm%ﬁquﬁ%tﬁy@ma@@thmg@@dlent containing

L d
éé}%ﬁﬂé’ [PV camaricing the falloving creps:
-/ - |ndazol 1- yI]benzan1de

L/-met h t hyl thyl]-4-[ 3- fI th
R e
%ﬁﬁzﬁ@é hyt - 4 s d2e £ i@m@@i@ﬁh&&hée[ﬁy(ﬁrtéiy@{@@et

4,5,6,7-tetrahydro-1/-/-indazol -1- yl]benzam de
1d{$ml{1<3em¢mtfq>ﬁo¢bn?e¢mt Ytuo 5ol Fos ey ahgmperd/witi¢ing

e T D e Dy e L e 6. 7t et anyar

0-1/-/-indazol -1-yl ] phenyl } car bonyl ) - 3-
pyrrolidi nam ne
1-[4-(1-azetidi nyl carbonyl ) phenyl]-3-(trifluoronethyl)
-4,5,6, 7-tetrahydro-1/-/-indazol e

1 ({4 [3 (trlfluoronethyl) 4 5 6 7- tetrahydro 1

o oy
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In one enbodinent, in fornmula (la), Yis CO and Rl is
a group NHR 2 wherein: R2 is selected fromthe group

wae@ongiistibng of methyl and ethyl. In one enbodi PENEP200TI052613

formula (la), Yis CO and Rl is a group NHR 2
wherein: R2 is a group -(CH 2)PZ wherein pis 1, 20
r—3a§@QrZ%E§ Dﬂ9é9§¥®nn@fh9%¥’c?@éuf&m@mtéga@@ecapsule

enbodi ment, in fornula (la), Y CO, and Is a

ge U NHRE 2s e ei ppeRng sam grbep f4GH2) PZtiwhecapsupe
S %,.2.ort3 and %gisdselﬁéted fromthe groug 1
cONSi 5 TG0 phenyf T i M daz o §F oS vhT ehyFe trF azdfyy©
t b agodiyt , t PYSEOh Vhn Pyfigyl faddranyth@néapsule. The
tetrahydrofuranyl, each group being optional

SeIPRE 1 EYt @8 %@eo%@tb?ttﬁﬁcar%®%sb¢n@%%%%@%%t@% the fluid
f e o) i St 0. i -
T e L T DR CORE, PO s I Ot R PR o

Rit $ solNRRR3Isumhecei mith RReabisel retedidl omhidle g oup

consi sting of me | and et hyl ;. an R3is G -6alkyl.

o et (Y 2P S 11 2 the Fap Bef® kit
.Wherein: R2 is selected fromthe group

consi sting of nethyl and ethgé; R3 is a group
-1 G DYPZ epvpbe el g pthe darsupe, 3handnZ' the hidrdxy,

r ;- Ln.on ' t, | Y

B R & A RRa. P Gerer e F 1 2 CHT et et 1 bm
t hea gt opipr consl gtang of ted hyda ahdg etdiyériaR3 $scla that
group -(CH2)PZ' wherein Is.1, 2or 3 and Z is
s&eﬁ%éé ‘fli‘%)nﬁ?ﬂel@?dﬂ%‘fgﬁh%]rsﬁn%]f%?s%ﬁe‘?w%%“s‘: one of
i mhdazQlybs i Adi fB¥berd riRzo! y&msﬁbt@g%%l a PY&Holyl,
pyridyl, furanyl, pyrrolidynl and tetrahydrofuranyl,
eaehl groupe beTng dptvoradl ytaubst showed by onefdrlemp to
groups i ndependent)y. selected fromithe grou .
SORATELT iy Of MET o T H oG SWBOGT e, TR bF il G ctent
(fay, the i sr&&Fufd-48s NER2ER, ol ;IR @nde IR, o Pet hesice of
with the nitrogen atomto which they are attached,
f 0P CAPAB? - 5- nenber ed non-aromatic heterocyclic
group, which ring is optionally substituted by one,
two or three groups independently selected fromthe
gfloepf tondi sténguod bah oachydrn oklys NRABRI4 rfavberedh such

3 and R14 are independent|y sel ect fromthe gro
R ot hhg Bt L hy e GER: S Chal RYT5 oS Hat GOrATRGT ST e
ket @1 o dlir ONeeii®Pdi @Nthe | ButOF NBhar{dd@)of Yehs &&psRle.
is NR2R3, and R2 and R3, together with the nitrogen
atomto which they are attached, form pyrrolidinyl or
azet i fiayh, ,poth, pf whi chissoptional | y,gubstdt it ed; by
one% tmg %rptﬁ%g% %r%%%gg$%%%pgﬁ%e%§+y %%Ie%%%d %roh1 2
t her geolpn comsa sdi$ ng oéghah oz t hylde oxyte NRIBRIdce of the

wherej n R13 4 i ndependent | | ect ed_ f
PG bpt Botel S0 Wi of HYbT DGBrCane 8 - 48 Ky Nt

4ah Kybs i R dn&kebOr s | o ONiee ephosi Nt fadd §or My acé%@tlle,
Yis CO Rl is NR2R3, and R2 and R3, together with the
e dgead at bR ot watehseaeynareaee ¥ hehedl s zero or
form pyrrohigi nyl Qléa]?%ﬁéédé{‘y%h bof . of} WL SR {51 of
optional ly substituted by one or T wo groups

i nide pemdesat $yr set@ctedl fnomather gadup consi sting of
hydr oxy, NMe and fluoro. In one enbodinent, in formula
(la), Yis CO RlLis NRR R3, and R2 and R3, together
wid helditrogen atom tophich theyogee attachedssure
form a 6-nmenbered non-aromatic heterocyclic group,

whi cho¥¢ nghds dpPdohal PyeSebsiely unete byhame® pawos ormost
three groups independently selected fromthe group
consi sting of halo, hydroxy, NR13R14 (wherein R13 and
R14 are independently selected fromthe group

consi sting of hydrogen and Cral kyl), C2-4al kyl,

hal oC-i. 4al kyl and keto. In one enbodinment, in
formula (la), Yis CO RlLis NR2 R3, and R2 and R3,
together with the nitrogen atomto which they are

T - o L |



consi sting of halo, wherein when Y is CO R2 is not

(CH2) 2pyrrolidinyl; R2 is selected fromthe group
wae@ongiistibng of methyl and ethyl; R3 is sel ectedi/fEPmnT/ 052613

the group consisting of and’ a group -(CH2)PZ' wherein

pis 1l 2or 3; Z is hydroxy, nethoxy, NHWe, phenyl

Obr @Dz rO A5 PENDEL L5 N9 4r omati ¢ or aromatic

het erocyclic group, the phenyl or heterocyclic group

bei ng optionally substituted by one, two or three

oups i ndependent | el ected fromthe group.
SHHS| SYP rig 'of Chal', TR RR B, - t obet Ner "0 the Lhg Pinch
ni ts@geomt O©M tige Wb ghi theyaasei at t ached, rfofge-(iYearim
4 or 5-menbered non-aromatic heterocyclic group, which
rehgthe epefehally substituted by one, two or three
groups i ndependently selected fromthe group

consi sting of halo, hydroxy, NRL3R14 (wherein R13 and
Rlie ad esp helepeadent  ytisel ect edstireonmeétieegs ougn follow an
consi sting of hydrogen and G - 4al kyl hal o
ST TLAONE wator PHETORTS Saletimed ol nbht o i i
heter osyEl pigageoup, which ring is optionally
substituted by one, two or three groups independently
sel ected fromthe group consisting of halo, hydroxy,
3R14 erejn: R13 an 4 ' t
oo oL 8 1 F ot he o S BT ot TR 5 hy e bgear dhd i -
Sabkyld 11l C2edmp kytsehabpCiad kyhc andi ketoemioe by wihem n
and mare both sinultaneouslg O, Rl is selected from
t FEC YoYU ptonSiRE thy SFCloTLBafRY%y; a nonocyclic
saturated or partially unsaturated 5- or 6-nenbered
het erocyclic group, attached through a carbon atom and
optré opad l yingubsterirbdedy lonesommocosed peetlye olipsid
ingegengently sel ected fromthe group consisting of
GtaaTkyT: C(O G -4alkyl, hal oG -4alkyl, halo and
keto; N linked pyrrolidinyl, optionally substituted
with one, two or three groups independently sel ected
f?%n@@%epﬁ?%h%l%o%%@%ti%%eo$e®hhT%ym?t?¥{§ i CeR PRyl |
hal 0 hal p.and keto; and oxazolyl or imdazolyl, both
bei ng optionally substituted by G -4al kyl; c) when n
is1or 2, and mis 1, Rl is selected fromthe group
consi st of G -4al kyl,. benzyl, cyclopr I
Chienyie 2R RROTAD URGPET AL B! RTS8 o BETEEE T r BRPT e
O BShPo COMS 51 & Ny 0b 1 hydr 0gemandl C £114ad Kyl paperd, R10
Is selected fromthe group consisting of G _6 straight
chai e Bl k§PLt @R~ ¢yeFoaf Ky SaadRqd CHPZYPZ dhet i eBeds
InaZePlaBiafaZcbio PPHEtNL Ohcfieds OF 6 member ed
het erocyclic group, the p eny? or heterocyclic group
bei ng optionally substituted by one, two or three

oups i ndependent!|y selected fromth rou
e e DT Rar bl She e CaaR ko G by H Sredlo |
together with the nitrogen atomto which they are
attached, forma 5-nenbered aromatic or non-aromatic
het erloeyedT cigfbuptior ae®l hegrber edlr hoh-a3bnatieesilient
het e ] p, any of the rings being optionally
s%%s%?%%?e%gbeggﬁé, two or three groups independently
sel ected fromthe group consisting of halo, phenyl and
(Ln the case of a non-aromptic ring), keto; and d
wheh FTls ﬁfeo]Fe%%lJa%lt rﬁ?‘gfb?g F&a‘?%%%%]r e%i”égo? r%%i?%ed
OF PHR €ROSh BRI s Cy¥RNQy By db OXyri N6 r 8e G i ke and
5-menbered aromati c heterocyclic group optionally
subgle i nat eenw theoeel - two or three groups
i ndependently selected fromthe group consisting of
and Cs- cycloal kyl, and NR1 1R12 in which: o RL 1 is
hydrogen and R12 is selected fromthe group consisting
of SQ2C -i-4al kyl, SQ2C3-6cycloal kyl, C(OGC -4alkyl,
and C(O) C 2-4alkenyl; or RL 1 is selected fromthe
group consisting of Cral kyl and C2-4al kenyl, and R12
is selected fromthe group consisting of SO2C _4al kyl ,

PN NN o~ P~ N\ N
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0 Zis a phenyl or a 5- or 6-nenbered heterocyclic
group, the phenyl or heterocyclic group optionally

whetngiambstituted with one or nore groups sel BCL/EP2007/052613

fromhal o and Ctal kyl; or 8 RO and R10O together wth
the nitrogen atomto which they are attached forma
%ﬁ@”@@é?ﬁnﬂ%%@@éffa?rcé‘@%@@&%ﬁ&@@é&r&@y}%ﬂ@ ring
or a 6- ered non-aromati c heterocyclic ring,
eim@baSDiCMMatﬁrnay ame| velel brenormapeeidlrsher as in

het er oat o e ected. from O, or and be
et b TR AR T I, LR
fakyhce hatioe angds{ia thec£ase Ofnachos: ar @@t 4 C
ring) keto; and d) when nis 1 or 2, and mis O, o Rl
%e%élé%$@dm$?6h¥t%@dg?%%pl%%%%$§%¢ﬂ@a%@f%%bn%anC?P a
1is selected fromH
and C a iBjBltyl ARLZ. LD eM,]; £ O Rl |

and s 'selected from SO - 4al kyl and
Oa -4alkyl; or o Rl 1 and R12 together with the
trogen atomto re attached forma gro
b oTet FHGmatet Mehtet Ba ar et T e hor br ooy cPTEoF | Hice
3 B- t NENDLE 861 HOpy af DIBLE C LI OEYChi&s§+ NPt ANy dand/or
6- menber ed nonaromati c heterocyclic ring, any of which
nayinpetdide one or nore further heteroatons sel ected
fromN, Oor S, and wherein the 5-nmenbered aromatic
heterocyclic ring is optionally substituted with one
ornn®m@t@eﬁumsdselem&eﬂeilomgdmatéyialhﬁ$oanhﬂmbé@ral
- 4al kyl gdrox g a - 4?Ikox t he. 5- nenber ed
h%%r%r%ﬁaf 2 Petef obyeti i rihg F3PSUbStituted with one
or nore groups selected fromketo, hydroxy and
G - 4al koxy; and the 6-nmenbered non-aronmatic
heteroeytling nahgrisl opri onare ya subseknresedoh @ h3oneto
o) re groups_sel ected fro ket o, hydroxy and
céa ‘0% ,r%fgﬁa?ﬁ% %F§VISO ?%a? t he conpound is not: -
the conpound in which sinultaneously n=0, m=0, =0,

and R1=NH2, a conpound in which sinmultaneously n= O,
e eﬁ%@ng%CiY%.ﬂcﬁupfst%%l%%?%%S¥?%nm$mﬁﬁiﬁﬁﬁp
m@ﬂ@é@y&lupy&@ff%gﬂmé\wm@h metoyl pi periginyl,

and nor phol 1 nyl ” Any statenents above regardlng
esbosii aehi sl by cbopodindg ofie anyeofuforadl sedling(la),
(I'b & { g (Id), (le) and (If) above apply equally to
each-otfer and to compounds of fornmula (A), (B) and (B
) . For the avoidance of doubt, unless otherw se
i ndi cated, the term substituted means substituted b
o%ef%¥t%%¥ea%@$¢he@fg?%%p%re$%n¥hbn%%%%l%%e¥%l@F%%p o a

I er ps,

e eeT et oa Broupe may bo T e sant e ar THer Skt For
t hea avapw shahe ecnd 1 doubx | spénceet ewlm ¢cimdepenskeht ¢ yineans

that. wh tt lected f
RGHET Of BORAI I EY ChOE T ubHE oo TRbRESCURet 11 uBN o

MByabe the saveooIngifémpent, It will be appreciated
that the present invention is intended to include
CONPOAAST 3% T hegd bRyl eonbrpat s bRl od ¢HesSgloupemPT 5% oo
%ﬁeéﬁpféPrfac%n one enbodinent the salt or solvate of

e conmpound of forrmula (1) is a pharmaceutically
accepfabl@ sal¢cotosahedber faor ohejenbooynenflutdeunder
invention rOV|€§s a co ound of fornul a

), a .
phaT AelcETt 1257 | jractepta ?e 5 ?tpﬁ?3§%¥%a§£ therebftd
Asnyisedi bergi g sthegtexmnsabpentighess te anyr sat trofe.
a conmpound according to the present invention prepared
froman inorganic or organic acid or base, quaternary

' | ]
ST B L B

suitabl e for nedical applications because of thelr
greater aqueous solubility relative to the parent
conmpounds. Such salts nmust clearly have a
pharmaceutically acceptable anion or cation. Suitably
pharnaceutlcally acceptable salts of the conpounds of

oy o o I
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prepared froman ester of formula (X) (wherein g and n
are as defined for fornmula (1) and R = al kyl, for

we@x@nplaoCl- 6al kyl ) according to reaction Schep@r/8P2007/052613

Typi cal reaction conditions? conprise heating a
solution of the ester of fornmula (X) and sodi um
hydEoxi deckhed. 1ind Sl pfqvRLel, ald oL hatgheats £of 1 yx
fo hour. Conpounds of fornmula (X) can be prepared
@raammexn sbndi¢arte oot hatpdesertbedhabblei d gpressure

PP el (R e Tosute §EalER0H L0, SR ELing

Amditpd £ & U ONMELAYEIp4ube Barde t @ sadyEl ©ally/arranged such
i ndazol e). Scheme 9 A compound of formula (M) (ie a

c%kh%uwa b@a%r@mﬁfaﬁwawﬁ WG EPS H29, "KReERS he1epgaged

3
(}?3]) can %%: I?(gpar edggy §c§/ atl%ﬁsgfé Ia&g%%%g{ aérség?nég%

of f foneuf au{Vptgssmtd lawimy kytdadndebeompaundhefouter

f | (VLI di t t h . 10. Typi I
T R AR I DR e g b

ofhd os8m] and Mhdtdrwht hi @ St i abh eabases suehe aso §OEE M ng
hydri de (avail able as a 60% suspension in mneral oil)
|W@l%¥%‘§'|m@ﬁlﬁ%¥n de, fToun| dweHoByr ¢ Hies bl i Whl et the

a e V e. d RS
e RS, POt e P TR e, e

| soketdctent oton assiag. 1 Conpounoksn ofig f of muha (Vi 14) Bree.
commercially avail able. Scheme 10A conpound of fornula
(VI1) can be prepared froma benzylic al cohol of

fonpuher (49 ae80L 4l n%é@d@@%ﬁ@%@f@@f@ d4. tﬂ_é(pgbf;@!;ent
reaction conditions conprise treatnent of a conpound
ofnforpida (iX) bw@m@hmp@n@mhaﬁ@rmxm maguskabled in the
base such as tr| et d the addltl on

o rethane EerTong) inr o He e HEFH Y R fERH SN of
t@rﬁ@@dﬂh@ﬁﬁsf@f 418k ﬂ?lﬂelﬁént Cb[ﬁl@@mmﬂSn Ota]f:Dﬂi@Ui@ ¢d)unction
can be prepared in manner simlar to that described
apbile Fiop b%%%%d%f of ¢ ot @S¢ H ) Ir#BiRSact i ng a
compound of formula (I1) with
3-(trifluoronethyl)-4,5,6,7-tetrahydro-1/-/-indazole).
Schene14. A @mep@md oftfarmia (49 1€ i @ opoundP -
of formula ( ]nf%f"(:hql’ n=0, Y= CO n¥l and
R1=NR2R3 V\/n ? 'and R3 together with the nitrogen
atomto which they are attached forma 4, 5 or

6- menbered non-aromatic heterocycllc group as defi ned
for fofbal & (IHOENE | 1o et el déh &y 3 cZehehe 12

bel ow) can

(trifluor oneb&h%%?&)ag dt}pé/ Ctaée@da% J?éc;l%lslk?h}tn azSoIneOt
with an al ky;l’dﬂtalneteckwirpmgwd:lﬁsﬁmg mub sl t(Xr) daccorai ng
to reaction schenme 12. Qﬁ/ | cal aoll k\}/l atl on condi tions
conpri se hedtd Ay & ik <

3-(trifluoronet hyI) 4,5,6, 7- tetrahydro-l/-/-| ndazol e
and (X) in dinethyl f or mani de with pot assi um car bonat e
at 140F degC i T i &t owalRr Fedctorv i A0 M hutes.
Compounds of fornmula (XI) are comrercially avail abl e
or may be prepared fromthe corresponding acid in a
mannerrsdg m4 athdws ttiad sedteutof N Splvesre? 8in Sm:hftrmtelZA
conpound of formula (XXII a e dfro
benzonitril e”bfwrmo? 9&? n%?c%ol? Cﬁ&‘foﬁr% ?%lr{lg
schene 13. Typicalod _G@é?ﬁvbééh _Q‘QQ_S%M NSO A S S he
treatment of a solution of lithium alum nium hydride
in tetrahydrofrsare ikedder conpound of fornmula (XX 1)
in tetrahydrofuran with cooling, followed by stirring
at room tenperature for 1.5h hours. Compounds of
formula (XXII) can be prepared in a manner simlar to
t hat descri bed above for conpounds of formula (1), ie
reacting a conpound of formula (I11) with 3-
(trifluoronmethyl)-4,5,6,7-tetrahydro-1/-/-indazole).
Scherre 13 A conpound of forrrula (XXVI) (|. . a

o Y r NZ NN
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w@emap1310CH2) PZ wherein p is 1, 2 or 3;

R2 is selected fromthe group consisting of G -
strai ght chain alkyl, C4- 6branched chain al kyl and a

met hoxy, NHMWMe, phenyl or al1®6- or 6-nmenbered
non-aronatic heterocyclic group, the phenyl or

het erpgycl 4 coi08.0up, bei N 0Pt Qal | &, sibsy i LAyt &dh by

one, two or three groups | ndependently selected from
t he group conmsidting die halismyderaid ahprstis CO, R2

is not (CH2)Z2pyrrolidinyl; .1s selected fromthe
group consi s?&%ogr an%eti%ytfhear%rest%ﬁ@bo F& <€l ett ed
from the grqgits consi sti nghdh Gihdaddydupnthas HHOUpet
-(CH2) PZ' wherein is 1, 2 or 3; Z is hydroxy,

met hoxy, NHI\}Ee,aC‘pﬂﬁéﬁyllt%rc%P%ln%rp%@t‘?@rﬁfér ed
non-aromatic or aromatic heterocyclic group, the
phenyl or heterocyclic group being optionally
substiiat ed dyowones tewomd ¢rmredigroupst | Noependeatt y
selected fromthe group consisting of halo, or R2 and
R3, together'WH tH& nitrogen atomto which they are
attached, form (i) a 4 or 5-nenbered non-aromatic
heterocyclic group, which ring is optionally .
substf1ut ed by vhesniTR YiR@eeC Hroupstahdependent | §-
sel ected fromthe group consisting of hal o, hydroxy,
NR13R14 (wherein R13 and R14 are independently

sel ect&gl. f& ohs t dnepgr Oogpc consi stemngo HF thy dsogend and C
- alkyl), hal oG  -4alkyl, and keto; or (ii) a

6- menber ed IMRAF SRt c heterocyclic group, which ring
is optionally substituted by one, two or three groups
i ndependently selected fromthe group consisting of
hal o, Fhydr dxghoNRIGRL 4s € aied esmoRIBnemd R142 agleate in

i ndependent |y sel ected fromthe group.consisti of
hydr ogen andykﬁ‘qeh 4t;kﬁ<yﬁE?SL@2€- %ﬁ%yﬁe?%ha&]o &l k(i/ Ant
keto; o b) wheniti@nd mare both sinultaneously 0, Rl
Is selected fromthe group consisting of: G -6al koxy;
a nonocyclic saturated or partially unsaturated 5- or
6- menbered heterocyclic group, attached through a
carbon atom and optionally substituted by one, two or
t hr eef'gy oups smdependent ty sebedtiednf rom wieclyroup
consisting of G -4al kyl., i.- 4al kyl .. hal oG
Caalkyl | hal G ARG (e PR ATt oF
optional | y substdidd egh Ml tdr ofes dy®s0re t hree groups

i ndependently selected fromthe group consisting of
Cral kyl, C(OC -4alkyl, halo halo and keto; and

oxaz iy daz : th: hei [ 1y
subs?%n%%'t (e)fdl b{/% O@%%ﬁ({ﬁ@& %Qg\/\hgﬁ ﬁpééog@'or 2, and m
is 1l Rl is selected fromthe group consisting of

G -4al kyl ,. benzyl cl opr |, thienyl, and NROR10O
ahor a1 ol BOPTLrS o ey ShP 1t T HE GO CORRTEI R ot
hydrogen and-¥d -dal kylemsgh O j s sel ected fromthe
group consisting of G -6 straight chain al kyl,
C3-6¢cycl oal kyl and -(CH2) PZ wherein pis 1, 2 or 3; 0
Z1s ﬁ'i{;’hef‘é/'s}% & é'%&@r&i 85 Bk et 8L QOYLL €. pe
group, the phenyVII or heterocyclic group being

optional | y stdrstingitreshiyyr ane,pdmo @f iy esogrweulps

i ndependent | el ected fromthe group consisting of
hal o and G -‘%‘%ﬂ‘s@ﬁfl;o%rt%@ RERHYRI0 , together with
the nitrogen atomto which they are attached, forma
5-menbered aromatic or non-aromatic heterocyclic group
or a Blarenberdtowmont-e ohmt i ieh heleedeyet t clyrdup, T amyl
of the ri ngsstbaeggg optionally substituted by one, two
or three groups i'ndependently selected fromthe group
consi sting of halo, phenyl and (in the case of a
non-aromatic ring) keto; and d) when nis 1 or 2, and
mis 0, RL is selected fromthe group consisting of
cyano, hydroxy, NH2, a C-linked 5-nenbered aromatic
het erocyclic group optionally substituted with one,

o

Z i s PYTEP20Y7/052613
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tetrahydro-1Hindazole 48. 1-{4-[1
, 1-di fl uor o- 2- oxo- 2- (1- pyrrolidinyl)ethyl]phenyl}-3-(t

wo pdoraarienet hyl ) -4, 5,6, 7- tetrahydro-1 H i ndaroi/BES07/052613

L/-methyl -L/-({4-[3-(trifladronethyl)- 5 6, 7-tetrahyd
ro-1 Hindazol -1 - yI]phenyl}nethyl)nethanesulfonanide
50. 1-(4-{[3-(trifluoronethyl)-4, 5,6, 7-tetrahydro-1
H i ndazol -1 -yl ] nmethyl }phenyl)-2- pyrrolidinone 5 1.
L/ - mefhyl -13 - iM@W$3amt$mb¢®¢m@m@thwlwhﬂ¢5 Bhg-settahyd
ro-1 Hindazol -

yOphenyl Jrret%%ﬁe\]mla]py]rsr 31 T HECf B0 e st utd
5-{4-[3-(trigdamoreet wd -4, 5,6, 7-tetrahydro-1

H i ndazol -1 -yl ] phenyl }-2-pyrrolidi none 53.

L/-(1-{4- [3 (trifluoromethyl)-4,5,6,7-tetrahydro-1

H' nd@%@ s(%xlf@hﬁnﬁ&%ﬁwﬁ/'é%%ﬂﬁ%ﬁ@ B4 which the
4-13-(tri fs%e,a)]rnngamwderﬂals 5 rtetahnydrd-dy the

B PARERPAR e Lk R B B it e R IR T S,

{

H- 1
[4
1)-4,5,6, 7-4@isahydro- 1H ndazol e 56.

-(2-{4-[3-(trifluoronethyl)-4,5,6,7-tetrahydro-1

H i ndazol -1 -yl ] phenyl }ethyl)-2- pyrrolidinone 57.

-{4-1(1

, 1- di oxi do- 2-i sot hi azol i di nyl ) nmet hyl ] phenyl }-3-(triflu

orotiet hglFrrdnbeb,to- Rietr ahydoe- B HimdazéebeabBed embodiment

2-nethg|- ,

LY L5 42 2R +7+POr omet hyl ) - 4, 5, 6, 7- t et r ahydr o- 1

H i ndazol -1 - yl]phenyl } net hyl) propanam de 59.

L/-({4-[3-(trifluoronethyl)-4,5,6,7-tetrahydro-1

I—N@t\@a‘zl@dit 1in ylnqapﬁehwwmghymb@naﬁamae 80l1l be explained
e%é 5|fluor meth)éit q?7 tetrahydro 1 desian

dazo?gl yﬁ] Shen ﬁ?ne P? e fhloﬁhenecarboxan1d g

6adcotd1ﬁ§4tb3vﬁbkﬂfItKéOﬁﬁpﬁylé 4obhpt,iteketd ahyehF Dilde base

H-|ndazol - phenyl } net hyl ) pr opanani de 62.

L O?¥4E?§i(?r|?¥%%¥B%EtHV1) %e@b%IY ﬁgﬁﬁﬁﬁVGrolI is to De

Ftﬁ@@@é@&o& th&hlwﬁﬂgﬂ}ég%i%géaSEt ﬂbd%é%%ule are viable,

L/ - met hyl - 2- phenyl - L/ (trifluoromethyl)-4,5,

6$GCMeasahydgo Qapguhdaz@bving a lenticular form with two

| henyl t 64, d th - .
S LI AR Db Grathy P oa Bable. By Fangarbe) being
Hséfdagobtl theyld henzamges®Sped edge. Generally a capsule
L/ met hyl - L/ -[ 2- (net hyl oxy) ethyl]-4-[3-(trifluoronethy
a}cqosdﬂanq £ot FaRy Br6SERthdaX6Int ipry | BN sifideaB6least two

2= | t 4-
T gL e AR ! et ol Y QTR eacn
1@t@@E[8t(ﬁh€ﬂnﬂmeﬂnﬁdnd®e4$d@eﬁ t3- tretrmaly des@aled flange-
d | h | b ) - 3- ljid | 68.
pRELeess ST AON: §Q¥?$$?$%§$%n%tﬁ@?fgérf%'%ﬁfgr
7-tetrahydro-1 Hindazol-1 -

yl ] phenyl } car bonyl ) - 3- py rrolldlnan1ne 69. 1-[4-(
1Tfa<z et Telp hih ek bohyt péhemmu%e (koldenokdoneanyng-gelief

5 0]

Yo Pefen U PRV Lot dhe MBEOLE %0 togr and pereqrate a

H o hdazehbdr - 1 ¢ phehyd } caf bonylp- Bt kazedtsdinolly 4.0f the
3,3-djfl | obut vyl 4-13-(t f t hyl -4,5 6
e %yﬁ?2°§ e pd 102 LRI R ATE Y A2

Lo b f 1a/ b0 dagobnd- ﬁié@@@ﬁa|1n§1&értﬁéu@éﬁg@I@yéicéeds .

, 5,6, 7-tetrahydro-1/-/-indazole 73
th(%hcpgd(wllﬁqa uofohet Wyl -4hs, Bem%teﬁhﬁy@mbs 1¢an -have

289 b VL RNSOVLLIRL Wb ) 2 220 PLORELLN i) tearing of

L/-({4-[3-(trifluoronethyl)-4,5,6,7-tetrahydro-1H i nda
zol - 1- yI]phenyI}nethyI)-2-propenan1de 75.
L/-methyl-L/-({4-[3-(trifluoronethyl)-4,5,6,7-tetrahyd
ro-1/-/-indazol - 1 yl ] phenyl } net hyl ) - 2- propenani de 76.
1- {4 [(3 nethyl

I 1 T T . I Y Y ~ VA i T T 1

1
y
1
1



Bl ood-1njection-Injury Type, Situational Type and
O her Type), Social Phobia (Social Anxiety D sorder,

w7290 Cbsessi ve- Conpul si ve Di sorder (300. 3pCT/EP2007/052613

10

15

20

25

30

Posttraumatic Stress Disorder (309.81 ) , Acute Stress

Di sorder (308.3), Ceneralized Anxiety D sorder

(300. 821, HoYbELy Lk SOf AekailP: {On By CopELAl o Edi Ll s,

Condition (293.84), Substance-Induced Anxi ety

m@opderqyserp@qeam osnlmen*eee@r Disordee ¢808d21),

Adj ustnment Disorders with Anxiety (309.24) and Anxiety

Di sorder Not O herw se Specified (300.00):

Substt ancens et ab ed di 501 Ger Sdiaet H1ds Ngr SUbSH BACEedUsevherein

Di sorders such as Substance Dependence, Substance

Cﬁ%@lh@glé%‘éll@%%t%n%JéeA@%%%Ct%@jb%lﬂ%déb?nd@c}éﬁverage can be
a t n u

W TG S T TRt aced ol 1T L ThSHORENEE in cne

Subst amcef | nidelcedo Pea 1 st 7 ncngehnend:ehIaeule 1 and then

Subst ance- | nduced Per si st ti
shu%?g%g W%ﬁ%&eﬁu%y%ﬁ%{%%gﬁg%r gr&erreg ingredients

Subst ange- § pelueg d- Mppse P 584 der , a@ab@mélﬁezwﬂé@ﬁdnts from
Anxi ety Di sorder, Substance-|nduced Sexual
Dysf e | leéhve@%%t ahcethepdbicddl Sl @epv DF govdlepompgt ible

Ci t eption D sorder
}(_I%a@hb%g‘%gg] g%lE ﬁ?%%‘?g%%d Di sorders such as
Al cohol Dependence (303.90), Al cohol Abuse(305.00),
AI cohol I nt oxi cation (303. 002 Al cohol Wt hdr avval 291
B49) 2 PpeBhot %%%-‘t%t%h Pef P uin CAPEGhol has Peen
&mdéeveh 9‘3&&55&191% W cbpl 13 nduceds Pe1 shsthd8 5 resting
mentia, Al cohol- Induced Persisting Amestic
Eprsotlderremeﬁh@lem@dncba Psyehot | choi @@@@Iele I tdhol 13 and

duced e Induced An

e G CAr e ohaTe | Tl Soxtit ST uher ] gt Tng already
Aﬂm;ohpj/ s nducetd St ey aléo&de¢uraﬂdré¥atoénplw£el atedof an
D sorder Not Qtherw se Specified (291 .9); Anphetam ne
(%?Chﬁ%h%‘iafﬁ?%elf 7 ke - ‘F@Fa‘?%ﬂe{ﬁ%%r]%?%u%‘%ﬂc%na%e“ce The
Amphet Fo%?f%&%@r(ﬁ%f é@%’sﬂ@?@e&@% ”@ef\?us@ther
(305.70), am ne | ntoxication
Aﬁm&@eamn@ Wahmamﬂletam OI)e @ﬁphMacprf n*ehe interior
Into icati m ne | nduced Psychot

BT S RFRRet Sh fo. TARURCG NEOIP O Sirer L5 SeHetaL Ly

Anphet am ve- s melsieed: MKl eta B SOfElercontours of the capsule
Amphet am ne- I nduced Sexual Dysfunction,

Afphet ami ne- I nduced Sl eep Di sorder and

Amphet am ne- Rel at ed Di sorder Not O herw se Specified
(292.9); Caffeine Related D sorders such as Caffeine

| Th Xt eptw ba I@@D@eﬁow Cal $ei neptaskicedn@nxi eeryclosmg

ne- | nduced sorder an
PR Eb. HET ot B4 B 601 500 N TIO P v bes Spa; P baetively
(2921 83¢ Lansabh sc Rehat 66 B soOpAeE Swisdig ht Asn SAOAARE Sfrom an
Dependence (304.30), Cannabis Abuse (305.20), Cannabis
|@f@e&¢@a@@%ht{<2@21ee<y 2 Capmah} &~ ¢ e bxs £ad i ons Del 9% i um
Cannabi s- I nduced Psychotic Di sorder, Cannabi s-I| nduced
Anxi ety Di sorder and Cannabi s- Rel at ed Disorder Not
Qo e Wi st Spleeifcbebl (2822 9)5 Localhoen Ret ated rsossersly

such cain endenc 4.20), Cocai ne Abus
%é%c%%cf%% a Iﬁ Pt XIS Hg% %@?SS%%aI%lge the
W&ﬁgﬁﬁé\m wk 292 Qer Qoeal Herd nié)xch@r@ét%ec@%yrirﬁjﬂiodu01ng
Cocai ne-1 nduced Psychotic Di sorder, Cocaine- I|Induced
Mpod- Db so¥ diee ¢t Coecayae- Wndrmc@domm@qyt@sﬁxhbeﬁd capsule.
Cocai ne- 1 nduced Sexual Dysfunction, Cocaine-Induced

Sl eep Di sorder and Cocai ne-Rel ated Di sorder Not

O herw se Specified (292.9); Hall ucinogen-Rel at ed

Di sorders such as Hal |l uci nogen Dependence (304.50),

Hal | uci nogen Abuse (305.30), Hall ucinogen Intoxication
(292.89), Hallucinogen Persisting Perception Disorder

(Fl ashbacks) (292. 89), HaI I u0| nogen I nt OXi cat| on

e
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following agents to treat bulima: i) antidepressants;
ii) opioid receptor antagonists; iii) antienetics for

wex@nplaoondansetron; iv) testosterone recept OPCT/EP2007/052613

ant agoni sts for exanple flusam de; v) nopod

stabilisers; vi) zinc; vii) prenmenstrual agents. The
compounds of; Lhe (bOYEN! IRy 08 $SE0nL AnSAEDIAL Ak es  an
with one or nore of the follow ng agents to treat
a@mmeharlFuappmpsydhaﬂ1c$$, mheanﬁnde®messaﬁteﬂuxﬁu)W1ll be

anx ytics; iv) stimulants

EERT IR daEEE ol BRF RE~For IR oh, THENGITHENT the

Thel compevads iaf &heewewe@elqnxﬁﬂxﬁh@nuseevhee and a water
conbination with one or nore of the follow ng agents

t b i¢eabPAL Bt ¥ On TR&F ifeied IRgper actTwid ys ¥ ordlef O pxample

Shofrulaps fu%e ngm%sesdeet hyl phegidate ; phetam Penicn 1o
formul ati ons, I non- sti nul ant's for exanple
nnebeaa@@helnmouebpdakéscmhwbdﬂorgxxsuﬁheaSbell member 9.
at onoxetine), alpha 2 adrenoceptor agonists (such as
clonidine), antidepressants, nodafinil, cholinesterase
bt di tRES (BUCRNassgahantiamnesangh d@zﬂ@rﬁ@i@é' YoFh8onnection
conmpounds of the invention nay be used in conbination

wiedndnecor i porel ofselnke f of | DAY agent N RRCEF@atmeans.
personality disorders: i) antipsychotics; ii)

anti depressants; iii) nood stabilisers; iv)

anixé oloyhiees . cdheoceanmpoupds die t bevemvgpt ipdmy: ben device,

used in combination wth .one or e of the follow ng
a@%?r}fsa?oetgeatt%ﬁm“@ dyt e e g the bellmember

DQ@@DQGQh%&ﬂ?SﬁlE{o' r&'ﬁ'eb'cta@'s%lef Ho R¥MU L known from the

var denafi | denafil; ii1) dopam ne agoni sts/dopam ne

t@éh@po@ttlhmlbh@ofse1@rOéxem@$elep©@®$®h¢ﬁeresso machines.

buproprion; iii) al pha adrenoceptor antagonists for

exanpl e phentol am ne; iv) prostagl andin agoni sts for

exeaphe talpr ostjadicbr v)4t estrostesonecagonisé s ssughrdsration

testosterone; vi) serotonin transport inhibitors for

e%%%%?%tse?Qﬁ%ﬂﬁﬂw Pedipt aRECi-hhi Bt fesiqyed to produce an
éﬁfﬁ@a|'netﬁéaﬂ§ﬁpr%ah@hﬁp?t%Es f10& Q%ﬁﬁ&&ﬁ% 1 when the

reboxetine; vii) 5-HT1A agonists, for exanple

f¢a@am$erhnédefhéibom@@unde @gfe ltlhen¢myvent Porneayndreed close

used 'Q conblnatugn wi th one 9Qr. mor e o&_the foIIovvlng8 iy

a‘@%%?% th treht fhmle SEXUAL YRGS OF tRe 8HmBMAtLC

agerhsn sPRCi Al edahoel mpher sexuah dystuBcHikeRingk) @Raverses

estrogen agoni st such as estradiol. Antipsychotic

d?@@spﬁﬁéPHaélW?pﬁéﬁweAﬁtﬁﬁ%y@ﬁ%hlE%a?fﬁﬁté%aﬁﬁmekXE fed to
@rPﬁQQPfépeoftBﬁ@r&gﬁéﬁﬂg 1”8ﬁ?5'gﬁé'ﬁgrforatlon element
uphenazi ne, perphenazi ne, prochlorperazine,

t 14 fpuopendes nentd hilot hi xteejohad dpene dokpswbd i hdone

and | oxapi ne); and Atypical Antipsychotics (for

exanpl e cl ozapi ne, ol anzapi ne, risperidone,

queti api ne, ari pirazole, ziprasidone, am sul pride,

zi prazi done and tal netant). Antidepressant drugs

i ncl ude serotonin reupt ake inhibitors (such as

C I e CI X n arpxetin d

S P e R L Brort T hetfupr Y wall 7

ImMMbmtofBaﬁgﬂehlhs weml ab axiwiesredud OXEEIHEndndmember 5 is

miln C|pran% ,hbrfdrenailp reupt ake i h|b|t %such

a3e 7 choxkti neyd t1iRyerie %nﬂ?ﬁ]e%regsﬁ Pge(g hggmetically

aphd rbpbyhiine, Héégnﬁ%@ﬁ1@eoﬂf&ﬁ%aﬁbﬁgulGHQIOtAééf@; other

nortriptyline and trimpram ne); nonoam ne oxi dase

|@ﬁ$b@mer§i@3uGWGasce@@@éeboaaeudeQSﬁeelebeﬂiddpng' as the

phenel zi ne and tranyl cyprom ne); and others (such as

bupropi on, m anserin, mrtazapi ne, nefazodone and

trazodone). Mod stabiliser drugs include lithium

sodi um val proat e/ val proi ¢ aci d/ di val pr oex,

car banazepi ne, |anotrigi ne, gabapentin, topiramate and

tiagabi ne. Anxiolytics include benzodi azepi nes such as

alprazolan1and Iorazepan1 The conpounds of the

o, o



DMF Di et hyl f ormami de DCM / MDC Di chl or onet hane /
Met hyl ene dichloride CDI 1,1 -Carbonyl diimdazol e LDA

waedohritamai i sopropyl am de EDC PCT/EP2007/052613
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1- et hyl - 3- (di net hyl ami nopr apyl ) car bodi i m de MsCl
thhanesulfonyl chloride AcOH Acetic acid HOAt
QﬁgﬁPéy Rzabgpzotddazql eHBY  contain the mentioned
1 hydr oxybenzotriazole Pd on C Pal |l adi um on Charcoa
MeGN-@detohstrile In the procedures that follow,
reference to an Internedi ate or Exanple by nunber is
typically provided. This is provided nerely for
asststanee te tdies skibkedtrcheniestt ity i deat bliyetthesurface of
starting material used. The starting material may not
n@%%s%%?$v§ehbv@r%%%ﬁtﬁr@pQ?@ﬁCPF@ﬁ1ﬁﬁélbﬁﬁcﬁeméﬁérﬁééallng
tﬂatﬁi%ﬁagt | ons werg iall Nekyear i &d:.pule updel) L90NGue <o
e carried out under argon. Internedi ates
Dd&ermpteomal u&ddxhndﬂqﬁjdubnEbhym@em&mm&hxybal shape of
sgﬁﬁgn3|fn of dlnetn%lanine hydr ochl ori de (2. 45g,
3 P52 1 % BHI'SF bt hane (150 ) was cooled in an
i ce/ met hanol bath and then treated with triethylam ne
(6.Qg, 59mmol) followed by 4-iodobenzoyl chloride
(@u@heeoml )t%rﬁ%)hwl%em@ﬁnbﬁrsta redmgbendertegral to the
re of argo eaction t 0
T TTEaE Tohm L onRT AT ir o o Hom hut- B Before thee che
sedat 10m mambmasbed wbtmommﬂad(ﬁéabdxhﬁby tihetlos ganse body
| ayer parated, dried aver sqdi,um sul phate, and
gaﬁﬁ%a éﬁegndg?ﬂﬁﬁﬂhcgdgpré§éuW§g 6“@|V%rtﬁ@’tW??%s of an
cogpoungd-as a light beige coloured solid (7.73g, 94%.
LC/ mass spec (ES): Found 276 (ES+), retention tine
2.30m ns. C9H10INO requires 275. 1H NWVR (400MHz,

QB%I 7.16

e %E% nf a%éP% ?embgf é:ﬁé rﬁ$eparatézgkegg’attached

4t®oﬂ@eLéapéuﬁ®nEthyibeﬁZﬁnbéthﬁﬂaﬁﬁdEOThEetbEbEule as one
conpound. was prepared from pipsyl chloride and

d%%%?%?@%n?ﬁ@cﬁydﬁ&&ﬁ Sritdeadsi nigt ac’R nPRar it d&stute fluid
torthat yged F.05, DeReripdiop,l. c%QkﬁH§§<§Pe%B%§§%rlze once
Found 312 (ESt), retention tine 2. m ns Ol NO2S

r ol res @nlm th¢P@W&@ﬂO@NHi@dﬁXDB)theZCH@ammd,rﬂhich is
7. §9 %ZH d, 7.?1.£2Fl.f J=8Hz) . Description

399 (2% r%n%ph‘% )2RH TY 24 et hyrAcet ani de A
solutlon of 4-bronophenyl acetic acid (960ny, 4.49mmol)

i n_dichloronethane (30m) was treated in one portion
w f hassPPdlicnt. parbaagildilisnivdesol ' 73omgSeal Sagphgmber 8,
3 2OCM LN SHILE N0 A0S 3£900: T SofL XL W8S he  cerm
allowed to stir at roomtenperature 15 m nutes.
TTr@bhgtaaimeti©"Gﬁaa@smasythemtauﬁedm&bétoaédhbylng rubber
di et hyl am ne drochl oride, (367
S e T nenAleq For e St CRpEiGiS T RBEA Sient - hated to
r@D@&@&m@ﬂgersiEﬂ@@@QsPr§§§§f§cﬁﬁdléb@x!e@éﬂ&@aa&ﬂe&thers.
to a 20y isolute silica sep-pak colum and eluted from
0-50% et hyl acetate in petroleumether to give the
ttl n ol qurl es i d ( 649
R e e
2t136 mms. L@ecOHf2>r79IBhblO C&gﬁlhles Qéllg JaI-I-IrMNle such as
(400MHz, 3 (3H, s), (3H, s,
(%]r—llmglﬁum?‘)izp%‘éﬁtl ' 7 PEETEZRP |¥) t%ﬁes‘”ﬁ? Jr@otiht 4nature of
n@ﬁ@Yéeallng member is procured by the geometrical shape of
4-[3-(trifluoronethyl)-4,5,6,7- tetrahydro 1H i ndazol -

-t@¢1%©®kb®gem¢mh¢yture of met hyl 4-i odobenzoate ( 1

.4Qg, 5.34mol), 3-(trifluoronethyl)-4,5,6,7-
tetrahydro-1Hindazole ( 1 .22g, 6.42mmol), copper (I)

i odide (1nol % 10nmg, O. O mmol ), trans-1

, 2-di am nocycl ohexane (10nmol % 62ng, O0.54mvl) and

pot assi um carbonate ( 1 .56g, 11.3mmol) in 1, 4-di oxane
(8m) was stirred at 1800C in a m crowave reactor for
45n1nut es, then fresh copper (I) |od|de (1nDI9© 10ng,

~ o~ I Y A ~ I L A~

D
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1 H NVR (400MHz, CDCI3) : 1.85 ( 1H, m), 2.40-2.62
(3H, m, 2.67 (3H, s), 4.48 ( 1H ), 7.08 (2H, m,

wQ@282/1{(Ab) n). Description 17: : PCT/EP2007/052613

1-[4- (chl oronet hyl ) phenyl ] 48- (trifluoronmethyl)-4,5,6,7
-tetrahydro- 1/-/-indazole To a solution of

{fa [ B tehbbypronet Q&é%rélg’thg F?&raﬁ‘ygﬁg %éaﬁlhgdﬁéﬂber 8
| -1-yl ] phenyl} net hanol (Exanple 30,

i hs drehlLbmen‘eithadef(LEOh’a)Dlandielle am aihmsbhfefﬁﬁ@e@r genm It

was ed tr amn [ )_and, the

Tt 07 G F PPod By SAOBm EhRberd (T 107, 180m hit egreferably
Mot agesas f onyl cehl ord den (Ondegtal Sp4anel brwashadsgete body 4
dropwi se over 5 minutes and the whole mx stirred at
robntienperaiifel for 18 hours. The reaction mixture

was then washed twice with water foll owed by saturated

sodi um bi carbonate. The organic | ayer dried over

sBick: ufl sxiliphat eraadl i}he8 sekventsr énomethbyonotar ydge of the

evaporatjon to,give th t|t und  as bra
%[?gn%%gil@%%% SJp%ClFE%)HQBEOl%l&W % Sfl\r? the shown
r@fh}@@&irﬁ?@nﬁlﬁﬁe3f1éxﬂbmé l@psﬁsldck%gc%’é\%feﬁwer§§de walls

314. 1H NWR (400MHz, CDCI3) : 1.83 (4H, m), 2.70 (4H,
n@f ghe3bp2p, beyly piothe4idangulepeseriqt iwtoasis bent by an

akfe] PRORERY LR oal) Y BhOLLOCE, SBLukLeR oL cpporised

vﬂaetwemehe%lm@nwﬁed@@tda@@ol bath and then treated

with stirring under argon with triethylamne (7.5mol,
1.05m ) followed by the portionw se addition of
%é@@oeﬁggoxhcﬁhbeﬁfu@ete%@g,seélam@lﬁembgke sre@&rme@ placed
mx was allowed to stir at roomtenperature for 0.5

bef oreythessoioni ontpasheasheduhit h aat épng2ag zbm pOSltlon
The or yer was dried.over lum sul phat e and
evapor&? aeunger reauce}éljtpressure?ol% Ve gﬁeqetmetqate of the
coapoumng asmdeyeld oxngoltihed (hdighs kD% hemb& MBSSoSpREen the
(ES% Found 318 (ES+), retention time 2.36mns. Cu
HiZtNeiregarPes émndmhwe(%m%wm%)the foil member
%%2%?1?%?|§%%§ﬁgn%em}ze}58(g% Q’lso?bg?pégblidmi on the region
4o 3eler tbpuwa&ﬁreﬂﬁwo)f 45, 6;abwete ahysinoedkhi ho@zohe 1water

ghlbenzoniirile A Xt ULe ol 4 Q40RENENLIILE o posicion

Botdthdueg ometythe 4i Brbriotebr abydr @apdhitbndazohe sealing
(2.Qg, 10.5mmol), copper (1) oxide (20mol % 2. 1mmol,
@Wﬁ% N Rléprrétlﬁ)@l ey G 9RY Sraotovar o@zéierehe portions
c ar t 1 . B4 I et S e
o Rea el a7 bar R ot 5T Uner ar gon
for 4h. The reaction mxture was diluted with ethyl

etate. Solid filtered off thro ese

h h
FETt P20 NRs BaRt I 1 ofBESbet vdent ¥yl aceat Rdnd nember 9

watesrdilhe Ot ganic@ikayempsrs reepar aleds angbdri @gm¥ese any
sodi um sul phate. The sol vent was renoved by rotary

eJaporatton = t¥entur st WIS h ke Eioervetro githe bell

t I I b S,

Syt B e ke SRt TRound D07 (s At et ofaing

theenS. 43m ns. G 5H12F3N3 requires 291 . 1H NWR

(400MHz, DMSO: 1.76 (4H, m, 2.60 (2H, m, 2.82 (2H,

m, 7.82 (2H, m, 8.10 (2H, m. Description 20:

(44 dlSJe(ﬂgréﬁﬂlqpr oret hybh- 458 6i gt elyahydr o1 tH dpdazel pe1l

-1- yl]phenyl } et hyl ) am ne Lithium al um ni um hydride

(momizen] 9 218 idesTReshl bei oIPorE4.B8mMul FhandieTHEesiliently
st b th nd ar

(30m ) oo StLIER N Alhige DAChUNELo g90sufe 1. mhe

tetrahydro-1/-/-indazol -1-yl ] benzonitrile ( 1 .812g,

6.22mmol ) in THF (30mM ) was added dropw se over

15m ns. Then the ice bath was renoved and the reaction

m xture was allowed to stir at roomtenperature for

1. 5hrs Then the react| on mxture was cool ed u3| ng an

. o
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stirred at 1800C in a microwave reactor for
20m nut.es. Then fresh copper (1) iodide (1nol %

wW@®@200mg13100 0036mol ) and frans-1 , 2-di anm nocycl PCTEEP2087/052613

(10nmol % 4ng, 0.036mvl) wase added and the reaction
stirred at 1800C in a m crowave reactor for

300 DUt 2 €500 T T eBet | 00 M Xy Was,,Gopled and, gaded: £ 048 the
5g pre-packed silica columm which was then eluted from
ethyl imecetat e,off heher oduee waketupiderliguriconed ibypting the
mass. directed auto-prep to give a crop of the title
c%?r?)]oh%% %%I%%eﬁrom oil (53ny, 43% . LC/ mass spec

(ES): Found 338 (ES+), retention tine 3.09 mns.

G 7H18F3N30O requires 337. 1H NVR (400MHz, CDCl 3) :
1D®IIAHIT gl Dhgofeup, 2R, MatepigBHOIsFhesseal iy member 8
S 24 . Exa e 2. .1-14-

%){/rztc?l%l dl&% 1(l:g?reboln'yl ;Eg%ené??ﬁ%i?%ﬁr%?l Scl)llr]:grarlgtehyﬁ-f,he bell
Spé@nFert € r abypdrivade HamdazbkeeA spbsit toon ofand orientation

4-13-(trifluoronethyl)-4,5, 6, 7-tetrahydro-1Hi ndazol,-
hibenste RAAP I micih. Samiory i1 AFCAPGEBRAEhaRe Ll  the
(S8d)imgsndmieat ed &N one posthom with solid 1, 1 '-
car bonyl di i m dazol e (46ng, 0.28mvl). This m xture was
allowed to stir at roomtenperature for 15 m nutes.

ol j, di 2 : I t.he ]?gpf h
?{é'ri %ggggvﬁ%i Eggd Sggr%%mo)mh\%;\% rgohoérqn errngP%%er%. gT%réd the
reacthbe nmhxidee wdss t hene addedutjota S5q pret packed pressure
silica colum and eluted from 0-50% ethyl acetate in

petY PRl bt ABF C8SgiVe the YREFE CONPOURG as'% yerfbipr of

Of he (8dp 5T1 ¢ SO - LLC! HBSS %peg bES suFeURH B84+ ESp) ranidal
retention tinme 3.22 mns. gH20F3N30 requires 363.

155 NMVRE (200NEZS OBCI GF ©he, SR e mpoldesl IG2Hiawy , already
1.98.(2H 2. 70 (4H, v e A3 (2H t ., J=6Hz), 3.67
creeteth Bpfadd 8l it Enbi e o Eihnptatlle 1

3Upon insertion of the capsule the blade element 24 of the
L/ -met hyl - L/ - (phenyl methyl )-4-[3-(trifluoronmethyl)-4,5
,%?W%e%?é%}ﬁ?%-jlﬁ PHa2bFe 4 P?Ff%éﬁ%éﬁ?dé?hént ¥FﬁetOP wall
CPWQE”@_h‘@a%a@'ﬁﬂ%’eﬂfﬁﬁgh a_sufficient pressure of fluid
4-13-(trifluoronethyl)-4,5,6,7-tetrahydro-1/-/-

i ndazbket- yhiiBenzioisi &ei thandaNsmeehy|thenzZyd e amge produced
usin sim.l ar .ocedure to that, descr.ibed for

EXEABI &5 | UCHRSSE Lice (£8) 2 Fotnd A1d (Esfppsule can be
retenié@nihi §8a Bl 7in Pk nst 1 £23HRREIBBR trgULERSed4lBembers 12
1H NVR (400MHz, CDCIS%) :1.82 (4H, m, 2.69 (4H, m,

2288 &3, D7 FBHIALNY r R bhePSYEr 4252 & 4.77 (2H, s
(rotoners)), 7.17 ( 1H, m, 7.34 (4H m, 7.55 (4H,

m . Exanple 4:

LIn ethyl sltetretdtydwrd- 13- Eiioi.f duorionethyl ) 1dn 6] B, detfébrtable

ahygro- 1 ndazol- 1 Yl benzamide The, 111 g compound,_

4t § 3-htsbéhuosgaeh Byl ) the5, BoFrbebbalydy0- 1hclined sealing
I ndazol -1-yl ] benzoic acid and N-ethyl net hyl am ne_usi ng
aSerhictar 1%r 8éedlire ¢ Lavatn ddesEriPed £ of NEXARPR 2D, support

L S, 8p : u 3 (ES+) e ian-ti -
oo e T GTBGY SNBOr Bg0l ros BBETUIPHAGRHE in 6 of
(40OMEpsCDEl B) to EnBhrE .t28t( 3He mdalotrayrens))er 18 83nd the
(4H, rq 2.70 (4H, ? 2.96 & 3.09 .%3H, m rotongrs)), .
FHISRS. 615 (HCm Gorter ), PRSI 1OAH, YRFD Exdfipl 8S211ng
Ssurface 15 of the bell member exerts a certain pressure
L/-butyl-L/-methyl-4-[3-(trifluoronethyl)-4,56,7-tetr
ahydeo-af Hheadagal 119 -ngmpeenZzani de The title conpound

was prepared from
4-[3-(trifluoronethyl)-4,5,6,7-tetrahydro-1/-/-

i ndazol - 1-yl ] benzoi ¢ acid and N-nethyl butyl am ne usi ng

a simlar procedure to that described for Exanple 2.

LC/ mass spec (ES): Found 380 (ES+), retention tine

3.54 mins. CCOH 2 F3ANBO requires 379. 1 H NVR (400MHz,
CDCI3) : 0.81-1 .01 (3H, m(rotoners)), 1.17 & 1.42

oy s P ] A ~ ~
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for Exanple 2, product further purified by mass
directed auto-prep. LC/ mass spec (ES): Found 392

w@ BiB#)i131net ention tine 3.45 mns. C2I H2 F3N3(PCEHPINBES2613

391 . 1H NWR (400MHz, CDCI3) : 1.41 (2H, m), 1.53 (2H,
n, 159(2H m, 1.82 (4H, m, 2.68 (4H m, 3.39
(g&uml %%e(zﬂpr@ha g7s¢e%'1'1n%) mgmk;’@r(gHréEresents an
I—?] Exanpl e : [2-(3,3-difluoro-1
Wam@lqadcpﬁyah)@:Qn@t(oethybl]lpﬁenyp}fegldlng a self-reinforcing
g%?r%ijlrrgﬁr %ggtaggmént’ 5Y/\76dt7ert ect:&r"i‘ﬂYdr? 1H|trk]1deazv95|1ter injector
{#:18- (He[l fgﬂﬁéz%rs@liﬁtz@d ) wahi@, 7chet raheha-ilde / Htdaed the
l-1-yl] phen% %acetic acid (65 0.2mmol ) in
deEhEBE OfreP hahBe( 2RPF s aedthed §1F biel briedpe i ehd will
Beda1 iy’ wrGatRonyl dihm dazol g, (3300, 20mol ) . Th
T%]és tFn&{il(tu ea\ﬁasr\%l |%%N€E t@o st rse%é roorsnetgerrp ateunl}beer the
f bipiShapadt esal3ng- dembaor epyir mihodnm&ﬂwdmaﬁmi ofide as it

0.2 I h d foll
B s el s B e L8 P 195 fge annular

caatbared hals b hedkiay ragadenper at ured The react peBssure
m xture was reduced to m ni mrum vol ume under reduced

pFessime eRerthsuridsecedy feks dfr é@?ecﬁ%\h@%rw@@’ which
g e e n o] 9

et L CLERTPRY Cn85s oy By e b BTHe, Prebocd even
BSBﬁomIgeElB aﬁﬂﬂr@ﬂFBhBQsé&hﬂhdeSuﬁﬁ@ce1h—hdl|\/Eh(1406M—lz sealing
CDCl 3) % 2.35# 2.43 ( 1H,
B9 %EPF“H i Cé? gF (8 OWer7t§‘§ (Wherﬁ thi%@ressure
(26, 1 . sExampy eex?? ement . _
L7 -met hyl - L/ - p 202 [3-(trifluoronethyl)-4,5,6, 7-
t B r*ah@d@@qul—m@@*az@f Fig.yb] phenye} adet anedeTheided| én the
conpoun epared fram
PG R Bt BReh i) % ek of Fanylifghaameoves 22 act
iiﬂdﬁ@@iﬁc&aﬁé]ﬁb&@w padehi ecadid #nttle or accumulate on the
N- et hyl propyl am ne using a _simlar procedure to that

deisie? ¥ b%ldrf%?eE%rrfiP@ SaPSHIGUCIO AR Het Purf¥fiipy out of
”@%é dif 861 &0, a8 s PE@@ cé—&ﬁ@ésh§§e}§eérgs}emg\%@d 380
(ESt), retention tinme 3. m ns. C20H24F3N3O requi res
379. 1 H NWR (400MHz, CDC|3) : 0.89 (3H m, 1.56 (2H,

ok B5hh e ol whee 200 (oM 880 ng o &
Jv&fﬂént 744 (@A, rdrsd=8od xampl £268ig. 2. The sealing
L/ -cycl |_|§entyl 2-{4-]3- (trlfluororrethyl) 4,5,6,7-tetra
hyefrec 1 maa%mmg VO] perfy | 9raeest ‘difi e TheCprpFessible. It
H $, PLepaned fr h
{ggfg%t rb}glil uogrlo %t %yl) 46% % 7- tseltorleahy
| ndlazedn 14yle] phrenyt } @cet | of adile ahtlacyelopeat yiam Ae of the

usi n simla rocedure to .th d ri bed for
ESHniEe 21 Gkt bY oGUEE VRS Ipuf | { (AGChy Gfdigid member can
di1est edvaut enprep. ddIomss @pe@héE&deF%ﬂq 392 f the base

(ES+) retention tinme 3.37 mns. C2 1H2 F3N3O requires
3oady 4 KENNRQ 40onHzle Ccbal 3fPhe Bezg ingH meRlen . §3agcording

(%%' Q%H,S @%%&?gﬁ?f(éma A F%Hgy%e%%@ 1]]24670 L-chaped

TcB86s§2bbcdiod=8Hz), 7.48 (2H, m. Exanple 27:

L/-nethyI-L/-(Z-thienyInethyl)-2-{4-[3-(trif|uoronethy

1)-4,5,6,7- tetrahydro-1 Hindazol -

-yl 1 oheay] Jace! aﬁhgeséaﬁ@hgt heppefr 8 can have other shapes

{4-] 3- (trlfluoroneth I 6, 7-tetrahydro-1/-/-indazo

Isqclyl ]aph@w}a@etﬁlclnacaﬁpw@ﬁg to. Pperolcppisile, an O-ring,
iC | oromet hane (2m ) was treated in one portion with

so id 1, 1 '- carbonyldiimdazole (33g, 0.2mmol). This

m xture was shaken at roomtenperature for 15 m nutes.

Met hyl t hi ophen-2-yl nethyl am ne (25ng, 0.2nmmol) was

t hen added and the shaking continued for 1 hour at

roomtenperature. The reaction mxture was partitioned

betmeen dlchloronethane and saturated sodlum

e o ~ 1 \ — o S

gro_ /_ffld the area



10

15

20

25

30

formula (1): (1) wherein Gis CH or nitrogen atom W
is an oxygen atom NR or S(On; nis O 1 or 2; Ri

waed7RB10Ndependent | y represent hydrogen at om BCT/BP2007/052613

optionally substituted group sel ected from al kyl,
cycl oal kyl, al kenyl, al kynyl, heterocyclyl,

het erocycl yl al kyl , aryl, arylal kyl,

het er ocycl yl oxy-al kyl and al koxycarbonyl group; R2 is
Hymemgemeo¢amamb@eh a$ohm @rpaaiopohOﬂalByowub$nifmged4 and

oroth: "R EEPE hyavaBen’ o7 arsgon tom CBrosiS  prétuction

Opi:dj@@@éJYtlﬁélbﬁél@éﬂ:eﬂBafLKpr@lﬁe@l kenyl_»egrr@ue rRBki 8hat the
hydr ogen or hal ogen aton1 R i1s hydrogen atom or NHR7;
RrepsUhydlogeh st ah dptlilondl | JOstibsErrgied groupd into
S C f ryl ,n d e I
A R R s
p&athaceaVEOahby acoeptabl e csalrtotier eof; av méchheism which
provrso t hat foll ow ng conpounds are excl uded: 2,
D STeEss T el VSt e S beX PO AR SrHgen the
ZQ? sglép%raﬁ%ntﬂeybéilhmeﬁbeﬁeg31§abh@§ybk@séﬁtdas long as
met hyl am de
5t1@|¢ ( b?rlrldrnﬁmb@ﬂ ) 2 4igethydagsd r ebeiBstarhexytarsiaks dholder
f a C

HE?HOX %bﬁ%@ ?%h Yh %gﬁgfgh_m%@/%ﬁééiéf& ian get into

EMedEpée@ybedweeA yhefub@nm%ldaﬂbbxyhicthmnshde walls 7 of

1-methyl - _1,2,3,4-tetrah o-qui nolin
g capsule’ T and the .¥ erqwal? rof t%e bell Hember 9,

hk&gpggrp@ei (2, 4-dichl orobenzyl)ethyl]-5-[2-(nmethyl am
|no)pyr|nrd|n 4-yl] thiophene-3-carboxam de. The

conmpounds of formula (1), object of the i nvention, are
qgtalnabbe through a g%nth tlc roces cggpr|3|ngh

case ealln
known reactl ons carrl e F g

" act raln Yo Corvént i ona
teetine uess, casevel la aeorrhrreugr‘manteét remed ywaansat vl ef the
sol i d- hase and/ or conbi natorial process, bheing al

compt i sed mrFH?naPﬁelééoﬁéQ%tt%ﬂ¥ﬁ%ﬂﬁﬁﬂﬁcﬁPeT%%ll member 9
PEESeNe | RKeRkihon also wvb%%lel%argﬁes%gcail or other
conposition conprising a conpound of formula (1) as

ded r negl above ahdcatI%&&ta$nelphanﬁa&emﬁaﬁﬂ9qrfor feeding
accept apl e exci |engFL car .t | Prefe

a’ tonp RA9GPOTRE FarAl &7 Flj' ]%%éric?%r.%%%e.ﬁgrhSraSlng

WhBcANRbet ReeandhB3pendepengent |y drepresentabydrogeslder 13
atomor an optionally substituted al kyl group, and R

i 55 NHR?Ze@heFei miR7 13 hjdPoddiP dt®n Bitantbpei sialqey and it
Spbet! LUt eth Al 96 LURy Pr coppountb e 1.
t he o%%ule%asal%/ |550h§rae(|§/?5e§e|ze E| n %to%r gmlier flie
rEpe@Se@ll%ydﬂﬁgencapenieranwo@ﬂloeaemyé%uKMMauunaiiy fall

al k roup, re ent hydrogen atons, R2 is
a%o%%tg IT@gB%%Qflgi Te or heterocyclyl group;

and Ris NH2. Even nore preferred are the conmpounds of

the formula (1) wherein Wis NH or R 3 represents
h@ﬁ@og@nsépwﬁrtéh%c$¢@%e ﬁétthemaﬂqﬂydrﬁmﬁqﬁrmﬁpt in which
C 0 0 )0 h ve ev
é%%?o%??ggeﬁﬁﬁ fhe fd%n%gf h%a?ﬁ%@%u@%%%?fy©2§%Ep§ngeallng
sah¢sgemeet thetf othowsegl ing member 8 of the capsule 1.

2- phenyl -5-pyridi n-4-yl -1 H pyrrol e-3-carboxylic acid

am de (Al),

2r{2atdyor@- phenyl dndw Py T 16l Pd dentbo A HnPYE I OF eride CaFbOXn ¢
ylic acid am de (A2),

21 (Bt bor ol phehy¢l - Eh@yrwrhlanyl naHLPYre bl ehS- ear boxg

g$%ﬁ?$fbgrggb enyA?%% %y??etrl%a§ls??$eyrro LR Hox

ylic acid am de (A4),
5-pyridin-4-yl-2-o-tolyl-|IHpyrrol e-3-carboxylic acid
am de (A7),

5-pyridin-4-yl-2-mtolyl-lHpyrrol e-3-carboxylic acid
am de (A8),

P e 1 ' T ~ I T L Y |
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substituted aryl-C(O O, cycloalkyl- C(O O,
substituted cycloal kyl-C(O O, heterocyclyl-C(O O,

w@em74awdasd i t ut ed heterocyclyl -C(O O wherei n aP&yEP2007/052613

substituted al kyl, cycloal Byl , substituted cycl oal kyl,

aryl, substituted aryl, heterocyclyl and substituted

hetexogyclyl . @t e;as: dethnedoherin, {SUbsLii i &denoer nas

am no"” refers to the group -NR R wherein R are as

delfi¢ nelthpbove provepedot hate bot hsRider n@¢r®qQQOQEnthe

When is hydro en nd t th Ris alkyl,. t

RERTEEE el HP Ao bPBU TS Comer FResSPETETT oby (iote that

hetﬁel@e@ﬁeetky@rrf@m Wienobot tmdfe R &6 etlad kyhowh hetep and

substituted am no group is sonetines referred to

hetleh BRIEF abkyl ahinbe Yhehor@fed rifgytrecure a resilient
PosubsLi L ut gde 1 Ll { L her

e e TR s et

di substituted amno, it is neant t hat nelther Ris

d - f th
OS5 oPres- 1 PG RurteTirer o8 aF R PLCL AR T0 this
G sychoat kb, onNR SO subshid Ut@ﬂ é?y}@JJPPJNKYéeaINR; member

Oaryl, -NR C(O substituted ary
@)h@@@?@@%‘@l%lg ahe thNR o O) bed's t$¢@te@gwe¢ebeey%l yl

0 Xy r

O S Pneraer ™ cerresyTooet o ro b ErErE 18 ghe oen
gt@@pseeiliéﬁk@]&ﬁlthe(%é)lln@u@smbéﬂteﬂ atkybred by the

OQCaryl, and -C(O O supstit d aryl wherein al ky|
Cé% %t%%ll a?k@ﬂ)e' amalam %u‘g%ﬁ?%’t%‘dn a<.>§| Chy es%%%/mg
drﬁ@rﬂi?é‘r hetehps (HRFOY OhyaP@l 09RA" dnwasds eifotPation of
fluoro, chloro, bronp and i odo and preferably i's
ft@@r@te@hl o@@ ore beoner Manygl "wigen"pe refekient anature is
TBRRVEL ehlc AeIBLL 6, cALbecYEhi e OFoUp. T LLOM 8 t0edder i
car bon t aV|ng a Sing e rlng % "’ % f?g
mub &d pl @s@@nﬁﬁnéedorﬁpfl@§si@n gancﬂ.l/acphtdmyépmic@rméﬂﬂt yd;ﬁ the
whi ch condensed rings may or may not be aromatic (e.qg.
LpePT XAzt FRbne, 2H 1, 4- benzoxazi n-
3(4H)-one-7-yl, and the like) provided that the point
of attachment is at an aromatic carbon atom Preferred
afly¢ sseémtl ngesphenyd bndamaphd hyd . td Su]b'stiemlbe@imlyt 'is
refers t | groups ich are substituted.w th
S S Rnaten Rt el R T ShFE ety BupTEe L 68f0nent
CIoash Gt i NGe Of cNYHEOXYL 1 ACYh s i @S YA BN HBot1BEY | @XMponent being
al kyl, substituted al kyl, al koxy, substituted al koxy,
it FRCtedbati ¢ bit Bd (ApH ReA T & hoakivurary?) - substi t ut ed
aryl, aryl oxy, substituted aryl oxy, carboxyl, carboxyl
esters, cyano, cycloal kyl, substituted cycl oal kyl,
hat ocamilbe osedetespeychyly Substituted het erloeytdyl , member
het er ocycl yl ox substituted heterocyclylo amn
o5 FOmTS (X"} PE b SERRPTT ut L0 SFEhooi rOISE the
"Myt exy! refers to the group aryl-O that includes,
by way of exanpl e, phenoxy, napht hoxy, and the Iike.
"Substituted aryl oxy" refers to substituted aryl -
OLoupsy 3" SRE L ey ClLY! Sn@h 2 MEber DEYChLG i hél lﬁowﬁach the
saturated or unsatur d group having a single ring
nutdl phe cendenses amn@srimgohil T@el@—nam@onsatons

and from1l %o 4 hetero_atons selfgted frgntthe g o

CONSTSET hgP of Y ntt T ogend 3ut f UL oF SbXyGen™ W thi n
rw991WD€r§fnthénc£§§@ﬁer1n9T§¥§t§§Bju§®ea§re£@%§léh@f
rings can be cycloal kyl, aryl or heteroaryl provided
tmlacvvmen@o@tnteeilmuaerhlﬁematstbww@ﬁrtche of the capsule
het [ O lic.ri S t d hetero

5 Bot S ocyEi1 e hne et a0 SBEt P IR el T r o

1 to 3 of the same substituents as defined for

substituted cycl oal kyl. Exanpl es of heterocyclyls

i nclude, but are not limted to, pyridinyl, pyrrolyl,

i ndolyl, thienyl, furyl, benzothienyl, benzofuranyl,
|n1dazolyl ben20|n1dazolyl pyrazolyl thlazolyl

oy o - o o o o o
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i i1 iii 1'A Commercially avail abl e
2,4-dichloro-5-fluoro-pyrimdine i is reacted with (1-

we@tdesaydadnyl ) -tri butyl stannane in standard conedT/EPI987/052613

in the presence of a palladated catal yst (for exanple

di chl orodi tri phenyl phosphi no palladiun) in DVF, to

af,{ Of 4 he. £05 £ £8PONG] NG, de¥i Ayl cRLDEE Phe THECAM MOats to

group can be I ntroduced at position 2 by direct

ttleat pEptu e t h. aqueous concentrated amonia i n et hano

and heating with mcrowaves (iii), while brom nation

of the vinyl ether to the a-brono-ketone (I'A) is

achd eyedi mit h1 NBS pois aguesss sol yentshe AIDNY ¢ heround the

S|Iylenolethers subdued to hal ogenation, we consi der,

@?e@nk$a%@éCh(¥@?t%®¥?¥ injectdor 14 perforates the top

d‘S'QPIhi/ éf'@&é"%aé uié %teﬁ{a %é{i 9%%&9}3% £S{{ anyl oxs
vinyl]-pyrimdi enyl-amnhe iv (reported

|@oMﬁﬁ@@§@i¢6§2ﬁhefb@ntMMI2& @foﬂ@keé@mboﬂi@g(mémber 9 and
wher ei r) can be obtai ned

ACEEE A HE To The TEalTTOnLSrEh Showh TiE SRR Shd Of the

2 2r SGREOBe 2t 2ol WOEHET Ha XL 2 8Ps LSERE Se @1 86 Yhg GhOHPe AST
defi ned above. Hal ogenation of the conpound of fornula

(iv) nmay be pronptly obtained with N-bronmo succininde

fapaupoys LeLTAVLR S A ALLL L (0L ARON 20 By oG
npounds ormula | B, when not  coRnter

ay@¢la@é® t@agu@@r@r@p@mﬁﬂlmiéMtﬂyfW@t@ﬂ%tﬂ@hhoﬁﬁterface

accordlng to references in the literature.

i PstanteS o7l RHOBTBYAE i bh Toehethe k%%s%%? eJr% eyl e
achieyed 1x oml@carhc}?&é%g drﬁém@érc@rap@xé’iééh@%' 88 bye
activation with 2,2- dinethyl-I, 3-di oxane-4, 6-di one
(d¢reigel drumi s aC|d) as described in J. Med. Chem 2001,
44, 90, fromacyl chlorides and ethyl hydrogennal onate
as reported in J.Het.Chem 1990, 27, 1609, or from
axyl aet hanenest s ht di etbydbecarhonat p @ssshowlefhectable
CanJ. Chem 1992, 1323. Alternatively, a conpound of
fjc)%?ru]rjak%lﬁe%]sl%l‘éfm?fé@e%b&%eg Ny Ber ¥bt Ai ‘h%dt]%% iy 8
COUPb -G & @@r@@@nﬁlpétf&ﬁmﬁng&m%@lﬁl ES 2) can be
hydrogen or hal ogen atom and R5, Re, and are as
defioed mboveydend heromi tihe ancmacra vat £d ¢ ororefcapsule 1,
anmoni optjonally in_the presence of ndensi ng
2bont, 87 U th BRCHA e of "1 o hul & PB:RERL | nher ef n R3
is as defined above, thus obtaining a conpound of
formula (1) as defined above wherein Wis N, R is
h%@r@@%nc%ﬁ%nw%%% @P?%O%y%$0@bh1a$%%¥%ra%a$%§@h @empyession
af5}c§p$ ?@élgeggpgﬁg %hflresultant conpound of
form ? wher ei n I's hal ogen atom i nto anot her
conmpound of formula (1) wherein Ris hydrogen atom or

optionally sub tltuted u el ected formaryl,

DR ARy e et eF byt J D EPoes 9 HeF | RO alibrk: 7 of the
a@§é§m)e09nvﬁmélﬂﬂdi£ﬁ tospbiant €oNPRYNEoRbrdoF th aforce

) wherein R is hydrogen atominto another conpound
of L briifd{}) wherein R is an optionally substituted
group selected fromal kyl, cycloal kyl, al kenyl,
al kynyl , heterocyclyl, aryl, het erocycl yl oxy-al kyl and
al kox ycaf doaryte a@dflymrdesl$eﬂmdcbﬁvettWDglana®ﬂ@®und

of formul into a arnaceutlcall acce |l e sa
t PP e0F R $ é%‘%ﬁv‘é??u‘ﬁ%t L SRFESTRED theth ?e%agﬁ\ﬁﬁ%u%dosure
(é@acéhedéfﬁﬁé&n@yn@$§rf§is@fe$@lﬁ§u§eZﬁém§epr@p§ﬁ§dthe

via a Pinner-like reaction as shown in the foll ow ng
Seherrd 3en ahad egoustyooF bk ora ngk yp®@lmv¢ubnsused in

r ed in th t t

BB P AL LR e e
Schene 3 (R2 H X, cyclyl) mhereln Rs, R

cyclyl and Alk are as defined above. Cbnpound ZB may

be formed by treating hal oketone I A as defined above,

with cyanoester 2A in the presence of a suitable base,
such as sodlun1ethOX|de |n ethanol at tenperatures

. a Y . o o
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into 96-wel |l OPTI PLATEs containing 150 m of
M croScint 40 (Packard); after 5-10m nutes shaking the

w@bavassimere read for 1 min in a Packard TOP- GeCIEP2007/052613

radi oactivity reader. |1C502teterm nation: inhibitors
were tested at different concentrations ranging from
OtQQO§hféb]§EP%QCE§Q€{ﬁ§Eﬁéﬁ%e9§ta W@ret@@a£W5eQDQYOsure
t he conput er program Assay Expl orer using the four
pacmipeter 9 ohd sané¢ eguatiorpoyton of the capsule 1.

<P Re PRORTT (et TREE b Bt oF EONRRrt s at bt oesasy

| st heénd €SPONSE; p¥e SE@rd sl@élds)@tt@én afels @oesi ¢ OstPPiciently
with a signoid shape. The conpounds of forrmula (I) of

t eI r 83 ent e hvent # o7 ShohR dth€soP vl v@sCbntiteicTy Dbt face
bet 14000 nM In particular, the conpounds
c%dggﬁg éaggg %3 A4, A5, A6, A7, A8, A9, AIQ A I ,

Al2, A20, d, C, E, F, @, H, LI, M M, M, here

b Io . sho | C5 a es on Cd 7/Dbf4 bet ween, 1 and .
below shoved | G50, val yes on, Odc RORDRANR Ravbipaemnitial
chasaet o5 i gpasE0F spechdi Ghtyr OQuﬂfeﬁ’@é‘eJJf %h@a@yp@@h@rl

ki nases, anong whi ch Cdk2A, 1GHl-R Aurora-2, AKT
PEiKi Le SUL UFhe FRkamp BK20 T GBkaUbe  PRARE 2 PRI hna VGRS, 1

Phase" CAE Tt ont e R St one. L Stbdt r%?tewétgwe of an

APr{fg2 nCi P33g-ATP), 30 ng of bacul ovirus

co-expressed Cdk2/Cyclin A, 10 mMMinhibitor in a final
volume of 100 m buffer (TRIS HO 10 MM pH 7.5, MO 2

10; gMed - b5 M T T) cyer &s8dded, & oy eachy wehd of 81964k ore
bottomwell plate. After 10 mn at 37 OC incubation,

r elaet vohe nasr % oppedadlys 200 nthEDTRa 1200 e t Capt br &:

100 M were transferred fromeach well to NUItiScreen
plate, to allow substrate binding to phosphocell ul ose
frideres Plaib esnaer 6ot hespaashedl 3 shomestie t fitd50s when the
m/well PBS Ca++/ My ++ free and filtered by

M EPBCPERPSFFE t 7 AT 0P sYRE e?ﬁabb@%d?@%%ﬂﬂ 1fers were
allowed to dry at 37C, then 100 m /well scintillant

wer e added and 33P | abel ed histone H was detected by
r@@&b@ctiWity zoTmeagt hat t e H@@sthmtth@sfimmbnapproach

sults a_were and e ress as %
TRRBT 1o ToFerr Bt el CERE o o CBREy phember 8, 13
(&39088 ch Ab 4 cle oppiRen dsn Showb Ag dANi Bk ¢ | harrs DO Yomer e
further analyzed in order to study and define potency
(TeBD3CH’T Vel | as the kinetic-profile of inhibitor
through Ki cal culation.1C50 determ nation : the
protocol used was the sane descri bed above, where
i Ahi bih¢ orsd wef ethestpdratcidi pfiesent i concemt tiat i ohssed
rangin fro 0.0045 to 10 eri nental dat
ROy DB LT HAS BT P S AP Patr Br TSRS g 13
tb@ef@@fepaf@fﬁeg ehot OgbStHE EEMatL®HI1Y F will be
bott omt+(top-bottom /(I +10 L( (| ogl C50-x)*sl ope)) where
xs¢#3dY heh¢dgag Ftaen ofne hel T aibi @m@ o %oﬁ%@h@@ atiehosing
[ r spons s
B e A e e
coficend rmpml@fplﬂéﬁ%mmi &1 ¢ bavei dh t Sobsd £ atlee Wb 1 member
ried: 4, 8, 12 M for ATP (containing
p?o%‘?%%%l%s?n%?}éd‘l ﬁ?,%gtll\@nf)‘a]%%{% : 0.8, 1.2,
2.4, 4.8 mMfor histone were used in absence and
presence of two different, properly chosen inhibitor
concentratpond. p@b@i@mﬁh@l seat anveretanatyzedcdy bheat
c te r o m"S I er '
R T e
(B) aKAKB V = 1+ (A) + (B) + (A (B) KA KB aKAKB wher e
A=ATP and B=hi stone H . The conpounds of the present
i nvention can be adm nistered either as single agents
or, alternatively, in conmbination with known
antlcancer treatments such as radlatlon therapy or

Y T o
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2- Phenyl -5-pyridin-4-yl-1H pyrrol e-3-carboxylic acid
amde (Al) 4 A1 (R=H) Step 1: Formation of pyrrole

WO 20wg/1{8Y0 2- Br ono- | - pyri di n-4-yl et hanone hydr oPCDRPZIE7/052613

(1.7 g, 6.2 nmmol) was added2to a mi xture of

3- 0x0- 3- phenyl -propionic acid ethyl ester 2 (R=H, 1 g,

Snnbpk) o] M 300,ate0f fry JbF: a0d Bakh4foB fne 1318 walls

nmol ) at 0C. The solution was left at 00C for 1

aﬁdthemes¢ap$@beal rt for 3 h. The sol vent was

renmoved and the residue was dissolved in 60 nL of

Et OH, amoni um acetate (1.4 g, 18.7 nmmol) was added

angd dhe cLast i e fd Xt sirgovasetefta pVEy Nh ghtuad &f.pddesure-

crude material was purified by flash chromatography

(DO VeRP BB Bf POF R Py U290 REC (B0040dfEre members 9, 13

25 phe Y, y r c d

R e A T SRR o S AR

pqmpﬂu]Z@ [t,THEY. O8pdkzfe8H) sedl 16 (gradFmOBt Hzan 2k ve

7.30 64 ,

78%@%?& %%380%8530%@%@“@1%5% (%-!g }@rﬁstgéf%(qf')w

N Zc 283u kMitdmpe SF €, 213 Sapenbd | §241 Ofle & Oy otk bOXYHh§at ions

acids (4) Ester 3 (440 1.5 mol) nmL of EtCH

anll 8 m_ab$04M%1qr%@-ﬁggsc<hléﬁ@é%@O%@lfmo@@s@@’rp@lw which

T r S. €O d C f

5 BRI ST OO e e Bl P B PO i fosing

whelhenas. fil tered, washed with a little anount of

wat er and acetone and dried |leading to 400 ng (88% of

2- phenyl - 5-pyridi n-4-yl -1 Hpyrrol e- 3-carboxylic acid

agn ac 80! b ghd hat , N@s M@@dgj@séﬁﬁ D@%én@i@& Méf@@@@larly

further purlflcatlon 1U 400 MHz) pm

7e15\11§me3|—|;he ms@@ anb@y-geraqe mr@@uc@a:@nmﬁzlnqaﬁ)ln which
28 (d, J=6 (d =6. 65 Hz

woe s, IO wePeRs (RS LRI Bndensartoren

t@p@tﬁn@@§liﬁfd>r) #Cdl da 4c (388d o s At Adn NI yhivls the closing

di ssolved in 10 nL of dry THF in the Presence of DI EA

(BOBCHLLS P BPS ol The Tol P heGof LEFDNOL cod et @t 0Dy member

EPQ t&ﬁﬁéa@y rd e MDY ) £ 200, HOBTA N@s(%&aﬂg @0%6

nmol )" wer e added. The reaction m xture was

o&@]m$g@bl@1bytth§h@sgblvﬁmtsmas r@n@@@uramatémrm@sample to

dded and,the slurry was extracte Wt h .
FEER eI Shetins o LT o b cofehingpeposition
ey aperat etganong hfeems@ﬁlg vasnprpféeds byedl @sh essentially
chromat ogr aphy (DCM MeOH 95:5) to give 150 ng (40% of
2dPPRMYT - B2 pye df Arae yPr | HRPYRE bl BleArboxyIe cuaRT d
am de as a pale yellow solid. 1U NVR (DVBQd 6 / 400
MHz) d ppm 6.90 (bs, 2H), 7.27 (d, J=2.56 Hz, IH),
TTRIréforeé Hy in 7tdd ¥nes@tl) ,eqabyrd. 1 {mprdthlaBi&3al

2 11. 82 , | =) + m 264 ( M+
(o dthy 05 Boaitre thioti svist tae 21 6 W gion,
fohd o @agnc}@@p@ékﬂgsbeﬁkﬁ@@ﬂiﬂﬁh@ t®é ePndlosin members 9, 13

2-(2-Fl uoro- Ehenyr )-5-pyridin-4-yl-lHpyrro 3- car box’
yqiw% eimerehyttestey IR QMR COVETAECY  WeRr w)p@rmn@f

o1 J=7.07 Hz, 2H) 7.28
3%%%1{‘5?%%08% e ‘i%c_fk a ﬁ% ‘51% 4.63 Hz, 2H) 8.52
(n] 2H) 12.31 (s, IH; ESI (+) M5 nmlz 311 (MH) .

qgle 2, step §¢ , , ,

21?2 Wu%‘?‘%eph‘%h UG BYY T ntRS yPEF HEPYrPoOFRE B2 Eaf ok ter
yiic aefdyd R NMR 4 DVBSSH 6nd ﬂ@}g %‘Bﬂe@ré}@m& %défﬂ ressure
4H 7.72 (d, J =2.56 Hz, IH 2 (d, J =6.40 Hz,

811720 (‘Hpe 2¢hade. k?@t‘(f%enlﬂ)e WSMQ w311 [ vhaH] Onﬁx@ﬁpﬂ@e
e?(éf(lg-‘?uo BRRRYT ) 2 8 YT ot B2 - T OT HE RS r AT R 5S cR poxt e

ylic acid am de hydrochlorlde (A2) 1 NVR (DVsQd 6 /

400 MHz) d ppm 7.00 (bs, 2H), 7.29-7.36 (m 4H), 7.73

(d, J=2.43 Hz, IH), 81 1 (d, J=6.59 Hz, 2H), 8.74 (d,

J=6.59 Hz, 2H), 12.56 (s, IH); ESI (+) MS: niz 282

(M+) . Exanple 3, step-1

I ~ I
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washed with little water and dri ed.
4- (3- Car boxy-5-pyridin-4-yl -1 Hpyrrol-2-yl)-

w@e@enixdine- 1 -carboxylic acid tert-butyl estePCT/EP2007/052613

hydrochl ori de was obtai ned2as a white solid (0.54 g,
66%9. 1U NVR (DMSO-d 6/ 400 MHz) d ppm 1.43 (s, 9H)
bded 2oy 40y 2y 0408, cfbute 68155 19 i ot H14:13
(bd, J=1 1.58 Hz, 2H) 7.57 (d, J=2.56 Hz, | 8.22
(des I=6a183e HzZUn@¢hy Bhége(@Qndrﬁi@BSktmoQtﬂlﬂHeBQ ¢ bsyessure
| densat i on,
pjr%%%? eﬁh%n?%%‘c’?{cﬁ) F&\f Ejo?h‘%l%nf%? AT 107¢ 01%3
lodr PB4 ) 1 ofiQBH - Ntk 3£ 401 4de@oc 2. 8 Wl g, ndPIY K. Qc}gieved
2.8 nmol), DEA (1.4 nL% in DMVF (4 mL) was stirred at
rer for M&Sh vorhe teadttor mixturel Jsm@%?%@ti%@%mg of
r u sy ph C

B G The or 3an & phage b mhshod w th T 1G0T Hhen
wr¢ heawt@r (e byl necotdfeedvi{iNa fﬁkﬁfﬁndlemnceoffe¢eﬁleld or
Upon sol vent evaporation the crude materia

precipifated. It was filtered, washed with Et OAc, then
MAth Et O 4 ( 3- Car banoyl - 5- pyrldln 4-yl -1 Hpyrrol -
2-yl)-piperidine-l -carboxylic acid tert-butyl ester

WARY obaY hed ke aswil td sbrier {Ol 25golageqy  on REpvRouter

(BRSSP0 08B (B vaces

3i18jle<3t9dn(mdéﬂ)pﬁeéé’uf@%od@ld@@tﬁnl@ﬂrﬁ §t1751(b§ak from

| 7.18 56 Hz 7.29 (bs,

J"t%e z%a?-EL(‘l%l—ﬁ“%l%%uf%l 895%6 10H<P—iiev%’?—r) % %@e(%%al}fllﬁ
ERlrdi)a M Déza§7ﬂe£§fwar§1§pl§l exbOPLQL LD FQter
amde (@) Amde B (30 ng, nmol ) was di ssol ved

i PrMROH € 5img}de 2Mmamsqlm§n®\ia@81aﬂ@e@lp@¢©, ttﬂee cW@a@r
so%géégpemﬁs dnegmaé f OC undgr t|rr|n . for rlal 8
The reC|p|%a Was tiTter ed” andnmas%ed %gﬁﬁ%iF
2815’@]@815111&11!: ntHeYée@lpryglIdaﬂeﬁla{l $ Hrpyr I"Oi:@ﬁ§1t into a
car boxylic acid am de di hydrochl oride was obtai ned as

PLPFTersof dsese In9@b/6 PHEE NVRL {BVET- 367 4o MBing
dmeﬁ’@@fﬂ-a?% (xgllg_ﬂg’r@ér&lzthg%rgsggrg gofllmﬁ LQShg:'QraterArg
(bMGWWOﬂB@%ﬁmhmemﬂm%©£n®ﬁ$&6&¢@wrwﬂ &?Bnd

(% wrﬁf%%%iz%saps@%%lgg 1%& he sea@ing material
58 (8s Fhtiosonpy ! i thardryte ; 2dphenytal Hy pyhid ol €cBe £ BOXy the
ylic acid amde (El) Step 1. Formation of pyrrole ring
(§9§1Eﬁ%n%%k%¥y¢¥l%OWbb%r¥%@®et%y@¥%%¥oﬁ@ﬂeoﬂﬁﬁ(@a€e@ flow
mvp), 184 M Xty e of ¢ p 1y block

A o herar ok o Bl UL B iher gomplerely ploc
gthan@tﬂnu¢atmn020@tnie@$tam©wﬁtDUst§+F ahow Nedb { Ot &nce

.. 13.0,mMmopl)_at. 0 OC. The sol uti was left at 00
Pip i S AR SR T rrRdeTbo Tt PO P a Re U AT e 25 Yenihe
Wasp s enBVesi aad: b he veshdugnnals O ssefvedi émt 120 ads 0t in
Et OH, ammoni um acetate (2.7 g, 36.0 nmmol) was added,
th@er@%@f@éﬁth@&t@fet@%sf@b$tm%W%¢h|@ht at rt and then
war med at 500C for 2 h. The crude material was

purified by flash chromat ography (DCM MeOH 98: 2)
aZ&fpreeif@grddS@nlgocﬂﬁ@@/ﬁt0£f>r<5v1des a wedge-shaped space (Fig.

(3-fluoro-pyridj 2- rrol e-3-car box
SR SRR R A M LI nd PN o€
| 04P0: Miz) Qh@pgéélg (ﬁlatérfap% Hzs SH)sedt 2§u<§1§1 that the
J 7.09 Hz, 2H), 7.30- O(m 7H), 8.40 (m IH), 8.53
(mtﬂH)Pr@lSiS@Oe(‘Slll I—I)laV@SFheé +HyenBengy ztQ duegipr e  the

S 2. Saponj fi i 0 arb |ic acids. (,13 S

LA FRRELILES e eaet 0 LLg, 2518 L Eot e
aq NaOH was heated at 100 OC for 4 h. The reaction

m xture was cool ed at 00C and acidified with cone HC
observing precipitation of the product which was

filtered, washed with a little ambunt of water and
acetone and drled Ieading to

7~ 1 A 1 N\ ~ 1. ' T
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IH), 7.26-7.34 (m 3H), 7.35 (d, J=2.56 Hz, IH), 7.55
(dd, J=8.72, 5.30 Hz, IH), 8.22 (d, J=5.24 Hz, IH),

wd1009813ibs, |H); ESI (+) MS: niz 332 (M) . BExEmpPm07/052613

22, step-1 24
5- (2- Am no-pyrim di n-4-yl)-2-(4-chloro-2-fl uoro-phenyl
)béﬁa@aﬁrﬂh@ Sagarhorybifo atbtbet hyl ester MR

VHz ) ppm 4.10 (q, Hz, 2H) 6 48
(mtu@]r@yﬁ@rlo)(dmh@nﬁa&riﬂzonlw Whezlcécb@tld)IH)Oﬁ 38e

2 Hz, IH) 12.32
(B! Thy gt T4 STl a8 (e P M Banpl e 22,
step-2
5- (2- Ami no- pyri mdin-4-yl)-2-(4-chl oro-2-fl uoro-phenyl
)T YR + P e-B2 eaF boky? i €heriwsad NWF@(@WB&BW@M@@ as

b 9 4 7.14
(o PRt o0 S S e 1 8'ls (o
J#EOQ@gHZde] H)laﬂérﬂﬁl(bsuckhl—% Mor exan@B4 plastlcs, metal,

%ggm oS %??21‘#%%‘3 l?ﬁl}%ef% chPdrbior 11 9P 2 phehst 2
)vl st Py roher3-sarboxylhser achd. anmi de (F36) 1U NMR
(DMVBOd 6/ 4oo MHz) d ppm 6. 37 (bs 2H), 6.80 (bs, IH),
6.93 (d, J=5.24 Hz, |H), 7.31-7.37 (m 2H), 7.41 (bs,

I 49-7
e % 35 f%%%t]%%%? m%ﬁ@igg%*{%d@m? 2 Dot
ndzr 832e (Mt)he Expople 23, gbtepgl welding or also

(2- Am di n- 4- (2,6-djfl h [)-1 H
@??%T*%l%gjcg%kﬁr(nw%g Bkgaz%q;hy?r@g@%eg}f%ﬁw% ?B?\//IS)Od 6
/| 400 MHz) d ppm 1.09 (t, J=7.07 Hz, 3H) 4.06 (q,
J=7.07 Hz, 2H) 6.46 (bs, 2H) 7.01 (d, J=5.24 Hz, | H)
72q9ordiM@Pet ¢ nfh@HyxgmBhe § dshgwp, B2 Hegureh F549nd 16, the
7 60
]( I@Ww%lagélé (mﬁeraﬁdﬁﬁﬁcafﬁ% c%rhpré_gs;ed by
S5t @- A NO- P& s Stk N- By ) c 2ed 2o 6- di T dos 0= phedy) )whikh in
pyrrol e-3-carboxylic acid 1R NVMR (DMsQd. 6 / 400 MHz) d
pprf®. 40T p3S 9 vhgfﬂacg@n% dBTI=HIDA 3|—I%SSI1—I7 Fhqpseabing area
(M1@Mer7a}§pe:§dthé ﬂ-mg]{seﬂe cl)fbt}YeA’ resgur{s%zﬁr?nbglllé'?
I\@qcmﬁal@gﬁsﬂ)mﬂ( kEJx@mpﬂl@ Qﬁessltueep B sufficiently anc’i to
5-(2- Am no- di n- 4- -2-(2,6-difl - [)-1H
e a8 S B s bt e R T oy 6!
40Q=Ms2and) ppm 6.40 (bs, 2H), 6.75 (bs, IH), 6.89 (d,
J=5.24 Hz, IH), 7.09-7.16 (m 2H), 7.38 (d, J=2.44 Hz,
IH), 7.41 (bs, IH), 7.43-7.52 (m IH), 8.22 (d, J=5.24
thel esé'@réodﬁgq’cfé_gﬁeg%y(ﬁ'ﬂe '@aﬂﬁg%@té%ﬁi has to
Exanpl e 24, step-
Sb¢ ZSlAfrfncolepzytlmdemaldleyl 1he-phe oplen- Paythe Harpgllcp:@ireg
3-carboxylic aci eth este 1U NVR (DVBQd 6 /
VDS CT Pt aegs (9T STHSR v Barp ar 1ot BLatoRhpy more
2H)a k. él7b£b§, Bbht 7 ﬂeﬂefﬁbly’-ﬁ@ 120 Hez hdds /- 46 (den
J=5.06, 3.72 Hz, | 7.30 (d, 3207Hle)764(dd
JeBe$6rg . e Hpol1] Hyemogy wbll gescoered/ e ke, aIPCP-I)the

8, 23:408. 2,26 oo 40,11, 92.4bs. 1H; ES (4 M6

S M- Amno pyri m di n*-yr~-thi ophen”-yl -1 H pyrrol e-S-car

b mz 285 [M
OX llA;w:n%81(39%/{5%%@%‘3]49%gs%ggth%ph%nngt b??—iﬁb@?}%le

%@@é@@%]‘/ | ¢nachd @t der (£32) s R AMR 4EVEG: 86/ + 4O %g%ure
d ppm 6.46 (bs, 2H) 6.91 (bs, | 7.04 (d, J=5.3
| H) vhe an¢lesigessn@ce 366 Hee ¢apsTlaoci, bu,ltlld%p to the

Fat ity s g Whelide {5 alos (0 38 ok e, 1hy

11. 60 (bs IH; ESI (+) M5 nmlz 286 (M+) . Exanple
25, step-1

5- (2- Ami no- pyri m di n-4-yl)-2-(5-nethyl -thi ophen-2-yl) -
| H pyrrol e-3-carboxylic acid ethyl ester 1 NVR ( DVsSCOd
6/ 400l\/Hz) dppm126(t J707Hz 3H) 250(3

~1 N ”~ ~1 N ~ N



next step without further purifications. ESI (+) Ms:
mz 299 (MH#) . Step 6: Condensation to amdes (M) To

wa@2@ehwipon of acid 22 (16 ng, 0.054 mol) i n BMFEPDND052613
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m.) and DI EA (0.03 nL) stirfed at 00C, HOBT. NH3 (13
ng, 0.08 mmol) and EDCI (16 ng, 0.08 mmol) were added.
The m xture was stirred at roomtenperature for 20
hours. After dilution with ethyl acetate the organic
pﬂaeesu\aéa%schédtwt@nWaCDeinngeerhbeatsh@qldsmenfdambbf

di um bi carbonate,, dri ed ov oncent r at ed
T TRty %?%?u%%t%%h%u????%]de b@uﬁ%%% TP POreLSh) a
Clis @it DOk apsya €l vadth | t ACOBE O~ hexaney Fndnbe £t ah ned form
the title conmpound in 74%£i eld. 1U NMR éDI\/SOd 6/ 400
ME) Lo ppymanBaal sy o) TBlB7aupselagy Fnodrortgans2. 80
Hz, IH 7.33-7.43 (m 3H) 7.40 (s, IH 7.62-7.66 (m
2H) 8.27 (d, J=3.41 Hz, IH 11.49 (bs, IH. ESI (+)
NEhen$ea29@g(m¢Mber ékmﬁ@éepﬁﬁched during closing in order

Phenyl hen mno rimdin-4- | Hp
R e R L N et AR (T
bﬂi@ﬁ@dﬁ@f onené %alﬁos@aﬁ%ﬂfé@@ ebrenolst | ybethels23p{ained
1g, 2 27 mmol) in THF (40 nL) and water (5 nlL) at
reore T eapet atlRy etheof | @i ABS ¢ BsABe gt h &R, Zornet )ap@sdeforms
s [ r r

it S e e agh s D R
ap@tai@mtmdctMeammetaaédvawﬁifﬁg ederb}yefl ash
chr omat ogr aphy (el uant: n-hexane/ EtQAc 4:1), yielding
2-brono-1-(2-phenyl am no-pyri mdi n-4-yl)-ethanone as a
y@g%%ggég%ﬁ &Qt%b;lgl &Qe/é né-’H) M&é%@@hﬂvé @&Ob%/Hz)
2}981W1qn%d b2H)cas, ml%@ bekgnega@t(@, a1t ESE ¢sgd once

rT12 293 I r|n or mat i on
(33 e a et bredr Slede 1o 166 Bt Sh IOl Bpier 42
a@hy}di@h@egﬁ%f%em@e@towc tda\laiifeaﬁ)mngpréférmi/)o 5 to 2
was added under argon with stirring. After 40 mn
dP%ndR%%%n%r?ﬁe](%gyn%et‘ﬁ)@%@ Prb? afb@eba%%dm%s
descri bed in WO20050 14572) was added and the nixture
was stirred at rt for 3 h. Solvent was evaporated to
dflyaeszaytche g&Ess douen was d*}gsmi/*edyimrﬁmcal@amwr holes

anoni u et at e 4. 45 adde
SDTOrT b vab SFridi fe PodnlTRued " QfoaR fiE $Mf1osing
enMaos Bt eshd o Ar ymess1 and &k OAeo anite Wik &fi gier 8f addiedrances
to the crude material and the organic | ayer was
s"e%al?%t%@mpﬁ\%%%*'e%ldmmﬁhn%%@?urdwe‘doj(%a@@f) afgering of
c Th t Wi t
O e T TR T | Perh P A e )
2- phenyl 5- (2- phenyl am nopyri m di n-

rroIeSCarbox lic acid e este 20 .
oY Laon O R Tt ao) e REe) SH R So5bitd Mapprial
4eddré Gendd) o 6. D014+ 86 (B2 b Jlﬁénéﬂené—éfZghétexéf901tly
8.46 (d, J=5.27 Hz, IH 9.45 (s, IH 12.10 (s, |IH;
Eévreea—&;ews@rnw Bgsexmpryed SrepeB: pleaqoowweée@um}etbwo

c 2 0 ensk o f
K S P e TR A S E U e
MBSSaddeMiam@e$heoﬁ1&tﬂreOMQSmmeftMaedainmum flldbst gap
so| vent s evaporated and the residue, cooled in ice
bath, Q]G\%\A&a]&?ﬂ‘ff‘?%dof t%ﬁ%“%%hoﬁoﬁ% %%@F“%H&%‘f%hﬁl
p&&&'P&ﬁ@é'P@s§@c$b@epf9§98ﬁ-aﬂ@@tp®?§5ptéaiemM@S
filtered, washed with little cold water, and dri ed.

2- Phenyl - 5- ( 2- phenyl am no-pyrimdin-4-yl)-1H pyrrol e-3
-carboxylic acid, obtained as a white solid (100 ny),
was used in the next step wi thout further

purifications. M5 mz 355 [MH . Step 3: Condensation
to amdes (H) To a suspension of acid 26 (90 ng, 0.25
mol) in DM (3 nL), D EA (120 m., 0.67 nmol), EDC

(100 ng, 0.52 nmol) and HOBT-NH3 (79 ng, 0.52 mol)

ver e added The reactlon n1xture was stlrred at rt

" . o o, . o A A



reacti

on mxture was heated to reflux for 6 hr and

then overnight at rt. The sol vent was evaporated under

wo esaaedopr essure and the crude material was peeT/EP®d7/052613
by flash chromat ography (D&M MeOH 9:1) to afford 120
nmg (53% of 5-(2-am no-pyrimdin-4-

yl)-2-
am de.
6.87 (

t hi ophen-3-yl -l H pyrrol e-3-carboxylic acid
1U NVR (DVMSO-d6/ 400 MHz) d ppm 6.36 (bs, 2H),
bs, 2H), 7.01 (d, J=5.24 Hz, IH, 7.26 (d,

J=2.44 Hz, IH), 7.54 (d, J=2.93 Hz, 5.00, IH, 7.65
(dd, J=1.22 Hz, 5.00, IH, 8.1 1 (dd, J=1.22 Hz, 2.93,
IH), 8.20 (d, J=51.24tH3f té&fFerddcd2n(hérall); ESI (+)

MS: m

z 286 (MH) . The above procedure was enpl oyed

to synt hesi ze the foI | ow ng conpounds Exan'pl e 40

S =AT
/T rol g-

I I %5 Idxl_l I III UI II -VL)'I = -I I uorl O- I -et IIyI [JIIBIIyI IVI‘I- |8
é car boxyl ic acid am de (F13) 1U NWVR ( DMSO d6/

100 WK

Bk ve rpp %rbau@&loaHﬁevacél (,I@S),ff%bb mathB9e(,bs,

I—|)1FQ7(rI 1=5 24 Hz 7ﬂ'—1(fd =8 41 2. 56
A |t1)mg¥e@5epc§@ J=7. 68, 2 56 Hz, IH) 7.06 (bs

FARNN FA ey Dbk S SRR i S R g
+) Mpcambzi13l2 (M) . Exan'ple 41

S5=-A- Ai ng- n\/rl mdinr-vOl-~-fluoro-1|-

/15rol g SSC@&%W% @lﬁ&e@tarﬁedé (F€134)1 TERRR) ( DVBO- d6/

gﬁ’wg.

T on), 632 (bs, —2H,—6- 72 (s,
1%?%%, 1 %§ 53[ 7.04-7.19 (m 3H),

/7 25- 1
1=5 2

s38e( ma1lHpf Eh&Sb(a@,e &beay44 Hz, IH, 8.18 (d,
Hz Il—h 11 82 (hc LH) - ES| (+) NS _mz 312

(M)

sgﬁéﬁﬁgem@@ber/seallng Mmaterial

P- S- C3

AETGRYT ‘n'é'l%' T Engénb?ﬂg'é‘f ”Y 'bg%'ie f%abgg”m%%b' 21%3;

rboxylic aC|

St - AN
L S-cal
MHZ) g

ntmamrs)irclmshdlam’é—ayl A-AN-di fluoro-phenyQ | H pyrrol e
cid amide (F16) 1U NVR (DMSQd 6/ 400

Cppre. 38 (bs, 2H), 682(bs IH), 6.95 (d,

o

H 728 H) 72873411,
5%31@5 ?& ﬁzeﬁ%ls 7.39-7.50 (m 2H), 8.23 (d,

JES. 2£

Exan

Sekkdhd b&c@@s@h@,mbebrE3ba©tthBhoﬁbér316 ( MH+)
IeAA

5L ¢ 2- 4

\Fﬁaﬁérpyﬁﬂﬁﬁ(ﬁl@ﬁ% yl)-2-(2,4-difluoro-phenyl)-IH

o

IR SRR e %gucﬁé(aggw;ogﬁ?g@'}W

JE6. 24
J=2. 56
J=5. 24

pHZfoka;oﬁ 13 ¢me KHrst7.(28 o(.Moolktpm) 7w331( &f the
Hz, IH), 7.38 (bs, IH), 7.54 (m IH), 8.23 (d,
CRPSUF) 11 93 (bs, IH; ESI (+) MS: mz 316

i‘”é*z*_

FIANE 40 oy .
r?(; pyrim di ne4cyf71 )S-u%-e(Z, 5-di fl uoro- phenyl ) -1 H

Y8 I Ol
100 MH

aﬂauaan:b@)@p@o@tamdgamfd eheF:8)r1bRiNMR (OBVEQd member
I7\dnnmRAﬂ(hc 9I—I\ 6.81 (hc IHY 6,94 (d

1L%. 37

T%Z 3]

tREeafHf o7, 39upd ing=5bea eps lopya7 (be llhs mephpr

%a€%ﬁf)%i Ezgﬁgﬁé %é %5th%b’ehgﬁbs§§| QEElW@'member

b2 2- A
D| e- 3-
VHz)

\girdoviRyr i dihe- 4nyl)le2- F2oohl suefplenyl) the pyknosing
car boxyl ic acid am de (F19) 1 NWR (DVvsQd 6/ 400
(pFm’é. IPTORS, 2H), 6.69 (bs, IH), 6.93 (d,

J%—%‘a. 24

il ol 1 3
g%éo;b?sl n] %ﬁ%@%%t4gh?g5§f(th% cépéu?%gﬂ?&der

)25, 24
_Elv:\nrr

anhk)l ar1 ¥re0 t( bs,r fbde; cESkhet+pnbosihzy 3bé 1(LVHIEmMber

le 47

52 f -

ARPRGOgiiRPdEA=IGBE -BLERrdr 6phéfiv BAAFpyPAGrEoT

gar
VHz) d

| s de_ G2 NVR G
QE%EP%fQQ ?tﬁgﬁ %alT6Bgo£Fb %Hclgg?;%oghfggv member

J=5.24 Hz, IH), 7.27 (d, J=2.44 Hz, I|H), 7.35-7.44 (m
oH), 7.47 (bs, IH), 7.59-7.65 (m IH), 7.73 (t, J=1.22
Hz, |H), 8.23 (d, J=5.24, IH), 11.79 (bs, IH:; ESI (+)

MS: m

z 314 (M#) . Exanple 48

5-(2 Amno pyrlmdln 4 yI) 2 (4 chI or o- phenyl)-lH—pyrr

] R A~ |



The supported am de 39 (100 ng, 0.052 mmol) was heat ed
at 1000C overnight with 4- nethyl phenyl boronic acid
w@ 3®7mg10®. 26 nmmol ), Lid (9 ng, 0.208 mmol), ESPREER07/052613
(85 nmg, 0.26 nmmol) and (PhR3)2PdC 2 (7.0 ng, 0.01
rmol) in 2 nL of deoxygenated DMF and 0.1 niL of

XV S Cteavage to am des (A9)
A\m@de %g@%ggd\g@%gvel 9 %QPP%EA/ DCM 95:5. The sol ution

2% cqomeepbriated fandet Heidr ueelbwas purified by
g_r_e_p_a_.:at|ue HPLC to afford

h% %yrl @Pﬁt@mylwaél Otfo[tﬁﬂle PRACPPER-8Pe MeBbEs! boxyl i ¢ acid

amde as a sorTd (yretd 54% . 1O NVR(DVBOd 61400
MHz) d ppm 2.37 (s, 3H), 7.00 (bs, 2H), 7.25 (d,
J=8.00 Hz, 2H), 7.34 (d, J=2.56 Hz, IH), 7.58 (d,
J=8.00 Hz, 2H), 7.79 (d, J=6.22 Hz, 2H), 8.56 (d,
J=6.22 Hz, 2H), 11.85 (s, IH); ESI (+) M5: nmlz 278
(M+) . The above procedure was enployed to synthesi ze
the foll owi ng conpounds. Exanple 66

2- (3- Met hoxy- phenyl ) -5-pyridin-4-yl -1 H pyrrol e-3-carbo
xylic acid anmde (A1) 1U NWVR (DVSO de/ 400 MHz) d ppm
3.83 (s, 3H), 6.66 (bs, 2H), 7.28 (m 3H), 7.40 (m
2H), 8.24 (d, J=6.82 Hz, 2H), 9.11 (d, J=6.82 Hz, 2H),
12.32 (s, IH; ESI (+) Ms: mz 294 (MH) . Exanple 67
2-(2-Nitro-phenyl)-5-pyridin-4-yl-1H pyrrol e- 3-car boxy
lic acid am de (A13) 1U NWVR (DMSO-d 6/ 400 MHz) d ppm
6.96 (bs, 2H), 7.37 (s, IH), 7.58-7.65 (m 4H), 7.79
(m IH, 807 (dd, J=1.22, 8.17 Hz, IH), 8.55 (d,
J=6.22 Hz, 2H), 12.19 (s, IH); ESI (+) M5 nmlz 309
(M+) . Exanple 68
2-(3-Nitro-phenyl)-5-pyridin-4-yl-1H pyrrol e-3-car boxy
lic acid am de (Al14) 1U NWR (DMVMSQd 6/ 400 MHz) d ppm
7.30 (bs, 2H), 7.35 (d, J=2.69 Hz, IH), 7.76 (m 3H),
8.15 (m IH, 8.22 (m IH, 8.58 (dd, J=1.58, 4.63 Hz,
2H), 8.61 (t, J=I. 8 1 Hz, IH) 12.07 (s, IH); ESI (+)
M5 mz 309 (MH) . Exanple

5- Pyri di n-4-y|-2-o-to| yI | H pyrrole 3-carboxylic acid
am de (A7) 1U NWR (DvsQd 6/ 400 MHz) d ppm 2.19 (s,
3H), 6.78 (bs, 2H), 7.25 7.38 (m 5H), 7.64 (d, J=5.90
Hz, 2H), 8.50 (d, J=5.90 Hz, 2H), 11.90 (s, IH); ESI
(+) Ms: mz 278 (MH#) . Exanple 70
5-Pyridin-4-yl-2-mtolyl-lHpyrrol e-3-carboxylic acid
am de (A8) 1U NWR (DVsQd 6/ 400 MHz) d ppm 2.20 (s,
3H), 6.90 (bs, 2H), 7.20-7.40 (m 5H), 7.70 (d, J=6.00
Hz, 2H), 8.55 (d, J=6.00 Hz, 2H), 11.88 (s, IH); ESI
(+) M. mz 278 (M) . Exanple 71

2- Furan-3-yl -5-pyridin-4-yl -1 H pyrrol e-3-carboxylic
acid amde (C2) 1U NWR (DVsQd 6/ 400 MHz) d ppm 7. 17
(s, IH, 7.30 (bs, 2H), 7.64 (s, IH, 7.77 (s, IH,
8.03 (d, J=6.30 Hz, 2H), 8.52 (s, IH, 8.69 (d, J=6.30
Hz, 2H), 11.88 (s, IH); ESI (+) Ms: nmz 254 (M)
Exanple 72

5- Pyridi n-4-yl-2-thiophen-3-yl -1 H pyrrol e-3-carboxylic
acid amde () 1U NWR (DVsCQd 6/ 400 MHz) d ppm 7. 30
(bs, 2H), 7.57 (d, J=2.56 Hz, IH), 7.62 (m 2H), 8.03
(d, J=6.50 Hz, 2H), 8.14 (m IH), 8.66 (d, J=6.50 Hz,
2H), 12.01 (s, IH); ESI (+) Ms: niz 270 (MH)

Exanpl e 73

2-(2,5-D net hyl -phenyl)-5-pyridin-4-yl-|lHpyrrol e-3-ca
rboxylic acid am de (A19) 1U NVR (DMSGd 6/ 400 MHz) d
ppm 2.12 (s, 3H), 2.31 (s, 3H), 6.72 (bs, 2H), 7.13
(m 2H), 7.29 (d, J=2.81 Hz, IH), 7.62 (dd, J=1.58,
4.63 Hz, 2H), 8.48 (dd, J=1.58, 4.63 Hz, 2H), 11.86
(s, IH; ESI (+) Ms: nmlz 292 (MH) . Exanple 74

2- (23-Di net hyl - phenyr) -5-pyridin-4-yl -1 H pyrrol e- 3-car
boxylic acid am de (A20) 1U NWVR (DVsQd 6/ 400 WMHz) d
ppm 2.06 (s, 3H), 2.31 (s, 3H), 6.65 (bs, 2H), 7.16-

AN
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Lid (15 ng, 0.35 mml), Cs2CA3 (142 ngy, 0.435 mmol)
and (PhP3)2Pdd 2 (12 ng, 0.0175 nmol) in 1.5 nL of DW

waea7/iB10d. of H20 were heated at 1000C over ni ghtT/EF{007/052613

product supported on the reé8in was cleaved with
TFA/ DCM 95: 5. The sol uti on was concentrated and the
crude material was purified by preparative HPLC to
afford 5-(3-
fluoro-pyridin-4-yl)-2-o-t gleimsk pyrrol e-3-car boxylic
acid amde as a white solid.1U NVR (DvsQd 6/ 400 MHz)
d ppm 2.16 (s, 3H), 6.86 (bs, 2H), 7.23 (bs, IH),
718 7.38 (m 4H), 7.91-7.98 (m I1H), 8.39 (d, J=5.12
Hz, IH), 8.56 (d, J=3.41 Hz, IH), 11.95 (bs, IH,; ESI
(+) LvE: mZAzrg%t]%Wor @(%%q:éng_o@ beverage from an
S-Pyri C ic acid amde (Pl)
Step 19[ll %er%r%?]{l%t}@% {%/Ir?%é? @é 9%;%43) To a solution
of ci anloestherh@® ¢@5@rn@ing.eﬁe nfol Jowimdt 2CPs1 nl)
at QC, 4N HO in dioxane (6 n, 23.7 nmmol) was added
dropwi se. The reaction m xture was left for 10 mn at
0 0C anderﬁ@?@sﬁrﬁ?rél&ga!\@@ egpthnelednad ftcd®subeh.
The solid was filtered and washed with EtZOto yi el d
500 rrgere%h%um FPTRE 0P D-B-PYYEHI L 4L YPANGE py répel @ by
car box e S I 0
pr oduc%{ %/\glsgﬁis‘g%l %mb%/%%%?é?én h%rﬁ é{ﬁr# %(\%gt%%% {%?Wg
( DMSO a&hb 40 Witzgh ddephmd . ’Skﬂe((tapsll;]?e OIndzo sty sgéla@&

(q, J=7.07 Hz, 2 7,73 8. 25
2H), 8. W?%“%I—é—k Bstet §a% }_%d"zh%(iaféi\}ilﬁﬁ amg tep 2:
Dehal ogﬁf‘@ét%gté’ ?ﬁ&ﬁﬁ &ﬁ&%r%ﬁé%&@f@ prﬁt@%@é é%p sule
(630 ng, 2.2 mmol ) in
19. 8 mm| $raed U@%mm&mmth@y ﬁ@@es@frt}e@ @@pwle,
under on untj | dlsa pearance.of the s rtln
rraten%lg Fhe' ca?a}? st V\%%S%Sé?r%%g% biit/1h %? o SSUre
thr oughn§ediet1eh@nda;b:h@lé; ltrate concentrat ed
Sat urated ag NaHCO was added and the slurry was
ext r act BRI S htiEe PP 2 For HF gt F009%Y %31% S gfuter
5- pyrlgupfﬁcalwithpyégﬂﬁ %g@éppéylml@&@s eé}t%sed to
ester as a solid ? 400 MHz) d ppm 1. 30
(t J—Wheé)?fl—lzldsEH)essluQa {1, t}dleﬂC@ﬁSlHZQ @H}losmﬁé) W@ce,
7. 6& (m IH)y, 7.68 (dd, J=I. 50, 4.60 Hz, 2H),
720( 7.63 (mIH), 7.68 (dd, J=I. 50, 4.60 Hz,
2H), 8- 5@f1{é’ﬂ,ep}c—1®s§@g &0 iBsulH) , hdRidd 8¢ FH)Mid
ESI (+) MS: mlz 217 (M+) . Step 3: Saponification to
aci d (M53SES¥errayore hy, Lo o2emoile | anaM agr Natrpce
(4.6 t 4
The rg%gai:tl o%sﬁ%%é%saf\/\%% %\%%I%Hga%}ggogéca%%%goq%{%%%bct
was prececipi tlaet*edlﬂnytladldl tige comel HGY . mdbher sol | ds wasessed
filtered to obtain

din-4-yl | H
Ly o el Qe hate ot AP BB S DR R
(DVSO- dehs 400 M2y 8 ppow 769 {sandd), 7.81 (m IH),
8.14 (d, J=5.49 Hz, 2H), 8.72 (m 2H), 12.70 (s, IH);
VS: m@hqsﬂl?MFﬁSlS@@cq bebnderisaf f ohctd & W{@’}ee

To a s (: 6

(213 n A R St B o T Bt “Gol eden "

at OOCfoEDCthe (A7Es vgy e 02 ©91 smed! ) operdi kHOBTE NH3e (d371 ey,
% were added and the solution was stirred

over P}‘ng"ﬁ ©a?t rthe THeP<Bt Tt i on was concentrated, water

was added and the product was extracted with DCM The

organi c | ayer was washed with water, dried and

conéent r at ethe ongilved aasebidinhato wasaimiturated with

Et Otg ord

S pyr | LAY TR BoF B BL ST s AT 9 Al SR 1

NVR (DI\/SOde/ 400 MHz) d ppm 6.98 (bs, 2H) 7.61 (bs,

IH 7.79-7.82 (m IH) 8.06 (d, J=6.58 Hz, 2H) 8.71 (d,

J=6.83 Hz, 2H) 12.57 (s, IH); ESI (+) Ms: mz 188

(M+) . Exanple 101

| - Et hyl -1 - phenyl - S—pyrl d| n" yI -I H-pyrrol e- S—carboxyl I C
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A mxture of ester 57 (3.27 g, 10 mmol) and Lawesson's
reagent (2.43 g, 0.66 eq, 6 mmol) in toluene (100 nl)

woenoe/ 11360 uxed under N2 for 4 h. After sol ventpPCERP20AY/052613

the residue was taken up in9DCM filtered and el uted

t hrough the Horizon system (hexane/ Et OAc 9: 1, then

DCM I\/Ef%‘:nglgj : SJ&? XL UERe oéeéfiﬁ@%@@e@fglfyé aressed
derivatives was then passed through the Horizon system
agai n ¥OAM MpOH 99: the t ongl wsure fiesbef racd | ome ofutde

t hi ophene_deri v$tive 58 2?0 ng) and a second fraction
of the® FUFAR" d@ti VaTi V&9 (236 ng) as yel | ow sol i ds.
5- (2- Ami no- pyri m di n-4-yl)-2-phenyl -t hi ophene- 3- car box
ylic acid ethyl ester (58) 1U NWVR (DVsQd 6 / 400 MHz)

d ppm 1.14T¢ nSHyod 42980 GIn2HO ©LFEN (I OoRHj,

7.20 7 - 0 - ;
ES| E_'_ h%l%gﬁ’%zéf%%re§s&§e (ﬁreéé_gs Lghg’ ségllrl@')

. 5- ( 2-vhmt ot pyrimi di dide gt )o2- phreaydls f air aeg Bewar bhoxlyl ¢h

c acid _eth ester (59) 1U NWR ( 6 / 400, Mz

ppm 1% Jt?a%%i}?%k?% Y %“kﬁ,gg.s%e(%cjz‘%ﬁ%“%.%%mdbers
(d, 1He Ehézo&%r3§ﬂrf§@@3ofWﬂ:h@"&ap&ﬂf’é{g,néﬂ}d}wES
(+) Ms: mz 310 (MH +) . Step 3 : Saponification to
carboxylic acid (60) To a solution of ester 58 (220

g, ,0.68 mMmpl) | : ( . 4 C'\,@g!

eq) 4Was added% a%%tkt}%% %ng%%%t?? F‘jj‘e-f)(ﬁya Ml% oré%an
h. Afteratoe®)ing to rt, the solution was acidified

with 2M HO yiel din

5-(2- a‘ﬁl’il%@p%r‘?l’l‘r‘?d‘i)‘ﬁth%/ﬁ@%@ phenye N ophehe-cpens at a
3-carboxyligrachd asra sRhh diwhi£h Wasefili®I gdnore than
washed with water and dried under reduced pressure

(185 nf, L3099 . mAtL NMRE { OV deo¥e 400amH2 ) bar ppm 7. 28

(d, IH, 7.43-7.58 (m 5H), 8.25 (s, IH, 8.31 (d,

IH; ESI (+) M5 nfz 296 [MH . Step 4: Condensation

to am de (Si)e Tocehdd xddter@in@ctd HOy (AB5StIY, pPe®Eding
mol ) and DIEA (218 nL, 1.26 mmol, 2 eq) in dry THF (4
n), EBEFiT941.7 ny, 0.93 mnmmol) and HOBT.NH 3 (141.5

M. 0. S Fumh ) e T 8, 3ddedh AL s 00Cronhe, £ eacti Of i Xt ur e
was stirred at rt overnight. After solvent evaporation
the resddueaWbg paken tpe wsthl DCM amde washeanai ¢ hf Lange-
wat er . . The orrgan'kc | ayers \/\gre dried (Na SOzO,
concent t 5t e Bnd" t he® obt AT Hed” sol i d was purified by
reprecipitation with DCM hexane to give

5-(2-am no-gyri m di n-4-yl ) -2-phenyl t hi ophene- .

3- cér-boxyl i ehachtapd deCaRr &t yel Fowrdvl P8 87 mecceding
48% . 1) (DVMSO-de / 400 MHz) d ppm 6.69 (bs, 2H),
7.10 (d, TH), 7.38-7.44 (m 5H), 7.56 (d, 2H), 7.71
(bs, l)er8i20tlie,dlsfh]ad&Shert)oMBrhal an@BTs i mgmbers
Exanpl 3 Synt hesis of . . .
5- ( 2- aﬁ?%%g%f/r??ﬁ AP REAEYT L D- phanst 2 F P amt st e BokYTY ¢t
aci d am der{di) %ﬁpoééhﬁaﬂ@@éfi cation to carboxylic
acid (61) To a solution of ester 59 (221 ng, 0.71

mol) in 1:1 HRHOEOH (9 nL), 4Maq NaOH (10 eq) was
added and t r L on_ 1 i rred -
for 71 h. Af?}ger Ig%g (%C%)ga o&(%gﬁ?\tq\gés%{‘%t(lggntﬁv\é/as&pgggdmg
acidi feedimét h 2M HO i el di ng

5-(2-am no-pyrimdi n-4-yl)-2-phenyl - furan-3-carboxylic
aci d a@h%rﬁ\ﬁgt%h%o??ﬂlh%‘wﬂa\}\g@#l{%r%ﬁ,l%\%%e%a Fthl LY
wat er ek edyupderng e@M@E@sPﬁ%%ﬁé‘rﬁ@ef:ﬁU@%m)el&é{ng
NVR (DMSCGd 6 / 400 MHz) d ppm 6.75 (d, 2H), 7.06 (d,

I H), 7t ¢apsBHy,e8chogdre 2¢hacg. 33 (d, IH); ESI (+)
Ms: niz 280 [MH. Step 2: Condensation to amde (Tl)

To a m xture of acid 61 (172 ng, 0.61 mol) and DI EA
(213 m, 1.22 nmol) in dry THF (4 nL), EDCI (139.6 ny,
0.92 mmol) and HOBT.NH 3 (140 ng, 0.92 mmol) were

added at 00C. The reaction m xture was stirred at rt
overni ght. After solvent evaporation the residue was
taken up wth DCM and washed with water. The aqueous

o o o~ N
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Such a capsule is e.g. adapted to contain ground
coffee in order to produce a coffee beverage by having

whoeto7medier under pressure enter the capsul e anBCT/EP2007/052613

drai ning a coffee beverage3fromthe capsule. Systens
and nmet hods for obtaining liquid conmestibles from
capgul es aren ofc exanmh e kRO F£ oM EP- A 512470 o ceqing
(counterpart of US 5,402,707), the teaching of which
will belexptai ned in the follow ng. The capsule 101 as
shown in Fig. has a frustoconical |l yshaped cu 02

ahi ch TS BE £ 11T P el 4 Wt heT babt by B GFotg 7 the
cof f eer 1037 apdeyhhedh. i s closed by a foil-like tear

face cover 104 wel ded and/or crinped to a flange-like
rimwhich extends laterally fromthe side-wall of cup
102.5 A caps i Ses f i :
mﬁtﬁ'reliefﬁéﬁrﬁgégggléﬁé%%&gg €§Sa€%3%9¥%%éc%£%%%%lng
hol dercl4im$ s accomodated in its support 115 which

has a | ateral Il 124 and a bore 127 for. the, passage
of ext VALt ot cOfT ca bbas dier~Ab= bah bE Sben 11 om {1 g.
1 the extraction system further conprises a water

i njector 107 having a water inlet channel 120 and an
anndllar el ehledtMAOBOM 2ECARCT Y eF MaknY eeBsEhofPIREeRing
the shape. substantially corresponds to the outer shape
of the capsule. On its outer part, the annul ar nenber
108 competrses ahspseanygid@2ndobdl ag Asréafed23df drom the
rel easi ng the capsul e on conpletion of extraction. In
oper at‘?Bﬁ%ﬁp a® P e 01 PEC Pl RFET n TRE-Capsht aEOUS
hol derpddd. Theswater injector 107 perforates the

upper ?ace of the cup 102. The | ower tear face 104 of
the capsule rests on the radially arranged nenbers 113
of e capsul e holder 111. The ter is injected

Chr QUgh & e Ehahtel S 207618 hEo vt &b nf botoF G071 ahd ©
I Mpi ngeise odih hehbesed0Bnofngodfeel Therpsessamie. in the
capsul e 101 increases and the tear face 104
increasingly follows the shape of the radial opening

rel ipef menmbers &é@ho@&@c&?@iﬁ% openh N, £ el h&f , FRIDEY Sy
coul d be replaced by pyram d-shaped reliefs or other
shapescbiimel i ef. When the constituent material of
thetear, face reaches jts breaking, stres t he ar

face tEATESLR onds t HeP | 617 o ol o+ Thad Bt rabt b

cof f eeqd Fombed hiough tihe prédices of the flowigrill
112 and is recovered in a container (not shown)

beneath the bore 127. The principles of this

ext naction .t hey.c b i nt.aj '
conﬁgétion gﬁ?ﬁﬁ?ﬁgé%régé%?é}%ge%?i%ﬁycgﬁnggg ﬁf@@&diﬁg
summarckednas follows: - An initially seal ed capsule
is inserted into a capsule encl posure space of the
machi nE2SES et % pStt b SR CT OReT 82 bpht et T SO @i odetd by
transfenténgrens! @51 fige NBADESE Se f15 PNy aRi OPENRE 81 b e
into a capsul e-enclosing state. - In a first wall of

t he ca®§%$%‘5&t¢b%%ta@%Z®@p@h¥%@lm%-generated and a
liquid under pressure is injected into the capsule. -
The pressure inside the capsule assists in the opening
of dar.outl eThé& acetlodd t heccapsud eto -aMatef € evtraged hreg
capsul e. t hrough the opening in the first wall is

i nteract?H8Swith the ingredients contained in the
capsul ghnyhile traversi Ngythecdpteringsof theccapsyl gr
and is then made to | eave the capsul e through the
openedd o¢mh et o f acenm Thers heraelent soi ot Aremeapsul e
preferably constitute the ,,bottleneck” of the flow
path of the water and will therefore cause a pressure
drop between the upstream and the downstream si de of
the liquid flow through the capsul e, which pressure
drop can even increase during theinteraction between
the liquid and the ingredients for exanple due to a
swelling of the ingredients. Correspondingly it has to

. .



with the figures of the enclosed drawi ngs. Fig.l shows
an extraction capsul e known from EPA- 512470, Fig. 2

webergai1raosystem in which a capsule is placed oPCT/RR2007/052613
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capsul e hol der but has not 3yet reached its closing
position in the beverage production device, Fig. 3
shows, an entak ged j 5 Vi 84 Afii i G o 22 Yo £ 4 S00WEe LG ng
systemof Figure 2 In a state, in which a capsul e has
reachedlatmscl osi ng position between a bell nenber and
t he capsul e. hol der,Fig..5 sho a perspective view of
2 capsUTer Rbt ders % el | Henber and b EApstietos 1o
accor dhagod £ phesdhtstcenbogh tesits i vhacPostdi #0 idast
whi ch the capsul e has not yet reached its closing
posi t i oS FRt 18l ShowkoacS devnel e bblls feht 2of $helling
presenﬁa% vention, Fig. 7 is an enlarged view of a
detail of Fig. 6 , Fig. 8 is a perspective view of the
second enbodi nent, Fig. 9 shows the second enbodi nent
in 3f§tate ig whi ch the capsule has reached its,
cl osi’fg positiBAVCRRYT AB°hows A THT " enbIBP et "9 n
which the sgabing aesbssupd sheceapswleni sapassioftihery
side wall _ of the capsule Fig. 11 is a detailed view of
Fig. 190CHpee a2caponse the ebdiaglengagepeptement of at
accor dj o] e | rd. ' , Fig. 13 shows a
fourthigg %d?%gn?ﬁg%éghﬁgﬁﬁ Qggéhling menber is part
of the-tapoavadtagenbesrodid¢he capsaleindigapddlshows
the fourth enpodinent in the final state, Fig. 15 shows
an enbodTeht 1S Whi ChttRe g%%?in@nﬁaterial is
pressurizegd) byqt hesddul &y prefsyr esro Nt Fi @116 shewsia
further enbodiment  in which the sealing material is
pr essuviged byesierd | Ui to prlegseresihet heheapsepgure of
encl osyre space 4 JULD, Leference, Lo Fio.,2 now a figst
det ai | ed” embodi nent “wit?" e exp1fa|%edr.1 Hcl)?e Ehat"9 n
the fothowwnglébheracwenthoneiht| be expl ai ned
referring%to a certain design of a capsule, i.e. a
desi gn~ atedrefmgIt® Wwhi RRCY Heceapstlf eSedhpry seategrial at
cup- | i kes bases pody, ands a ¢l psih NG 01 Lo RIDEF 1 o Hovever,
it is to be understood than other designs of the
capsul eeanetviabl by sucingsdelg. ocadpsut esbhavimgsad to
lenticular_formwth tw essentiall t chi and
oppost HeCval T 6 (RESE=FET | 55 T8 riratal et [TRERe. goaces
ri ng- shaped edge. Cenerally a capsule according to the
present invention conprises at |east two opposing wal
menbers {RACEIYSWHE cBi @t @S tof meetedr § creAcH ot HrepSate
their 1especbiue; edges, (- forma sealethi) angellke: rim
area, thus enclosing a sealed interior. The enbodi nent
shows af capsadl enhbdsleng IBehawr ngi s ebnefged enentise 12
whi ch are designed to tear and perforate a foil nber
5 cl ost TG 1Y HORUBE 17 ke: Bace Body® 4 0T heh S apbire: 107
Thi sthearingd ofré Heufoihe FeSe AN E: Pec WCERE @Ster
soon as the pressure inside the capsul e exceeds a
t hr eshoP Bt 9a® uel Not eCapaEl ¢ her¢el i @f Ol BNt 2 EARO
have a@gm§%ﬁtruding shape able to cause a (partial)
tearing ofthe foil menber. As an exanple only
pyr am @seracedtles, sbahjpsg wyhibhader s, ped ongat @gainds the
are cited. Wthin the capsule i ngredients 3_ar

e
cont ai MeWChmbt 87 nSTHECT HY? SOFBNTES 3° areBef ebt®d such
that arbeverage- canibe pgoduced: whenchavihngr & biavidre
entering the capsule in the region of the top wall 17
of thelcapstleadsahe thehlisatepbticwbmchy swehil the
ingredients 3 . Preferred ingredients are e.g. ground
coffee, tea or any other ingredients fromwhich a
beverage or other liquid or viscous conestible (e.g.
soup) can be produced. Fig. 2 shows a state in which
such a capsul e has been placed on a capsul e hol der 13,
the foil nmenber 5 resting on the relief element 12
side of the capsule holder 13 and the cup-1like base

Y a1 o



circunference of capsule holder 13, which grooves 22
act to evacuate water which could settle or accunul ate
woemorhesiwpper surface of the capsul e hol der 13POI/EP2007/052613

dri ppi ng out of the capsul 82before the capsul e has
been renoved. Fig. 6 shows an enbodi nent essentially
correspongding &6 g yarhants ofjthe first enmbodi ment of
Fig. 2 . The sealing nenber 8 according to this

enbodi nent is conpressible. It covers both a portion
of e side . wall 7 and the area between t outer end
of fhe 11 el Rer RN 6 orHRE Capeir e 1 End sal d
side wahdrdin {HdesS£RIhGONIBIBDET 1 € adle Bb BRAIEDY Elin @&t Ythe
a portion of the side wall 7 of the base body 4 of the
capsulRrasyunhecSehl thy henderi® according to this
enbodi nrent has a non-symetrical, i.e. L-shaped
cross-section. Alternatively, the sealing nenber 8 can
havé 8ot her Bhapegssechaasoedgngatdithaappl 7 edvherehe the
capsul e n O-ri etc . \Wen, the capsul e s in a
pobt 1 4 RN SHBHROE R H o195 RhP  heniS B9 VB v ng
finished the beverage production process, the hol der
13 is opened, there is a risk that the capsule 1

i nstiéad of Thtlsvgtapowccordbinsteuekedof ntbaihe bel to
nmenber due a "vacuumeffect". As shown in Fig. 8 the
i nvent1oh proposes to provide for a nechani sm which
assur egh¢ hatn t tiee t yp£l seal magoengageseht 1 bet weehf¢hent
capsule 1 and the pell nenber 9 is only present as

| ong akC t He® 0et FehbirberO®S F 5 ehtaged agar Mt t fie
capsul e hol der 13, but autonmatically rel eased such
that air can get into the space between the top wal

17 @fd t he Sheesvatém Ffofny hef capsihe 16apd t1he i nner
wal | OJméPe'r?e{ﬂée neber 9 {§§P§fti¥e'%1e§§e§?ﬁr8§ the
seen fronw?%g. : espec?aT?y I'n case e sealing
menbergBogeVesspal POfidi i Diboés | heaséde vattsn,/ vistédes
capsule 1 , the annular front surface of the bel
nmenberP®tan beMineven, e.g. by providing grooves 2 1
or other corrugations which, act as air inlet passage
for feeding air. The grooves allow the intake of air
onc€lt.he biBlsengyfoeneobermeent t heabes | 1 renbez09 and
the ca sule.holger 13.is released, Air istthug flomﬁgg
into this SPAce ant Tt W 1T et bakiers ror i he dieer ¢
take owt3mhersapssihe, lore Byvemb Ul b ysmb heo capsul e 1
will even automatically fall down fromthe bel

element 9 . Fig. 9 shows the state of the second

enbadi nent [ h u 23-0 bek |
menber 5 1 s T Shal hg Srgagerant. i th the seal: ng £
menber28, of the capsule 1 . Figures 10 to 12 show a
third enbodi ment of the present pnvention in which the
o5t | AT C R aree of b het SERRE o hronber cres e 1ot he
geonetdésabnshiape Obeth her capsidestselbeihd 1h€excess of
depi ct ed enbodi nent the sealing nmenber has the shape
of a stlep ZBP1¢ne. PEESHEHRNCY Nepeasehdt 4 Heads amet er
of th i c

geomot? ST atin T fh 0 BREEE S hpon Pk OB el e
ot her tlosmss dveryi able as | ong as they procure a
resilient or at |east defornmable nature of the sealing
nmenber. The step-like sealing nmenber 26 according to
th'%3Q”b0d'ﬂﬁ@tsy§t@ﬁ|yc@@@d?%@”@éeaﬁﬁroﬁ dodh 1AW 16 to
sealing nenber (in contrast e.g. to the ,,filled"
seal i ngZmenber 8 according to the second enbodi nent,
figures 6 10 9 . .the_resiliengy al i ng
nenber%?%r%%%cﬁ%%de%%ggh%gg%%ﬁi%#%cgf %@%p%?gh§§%+¢y a
defl ection of the sealing nmenber occurs (here: inwards
and downwar ds deformation of the step) . On the other
hand, when the resilient nature is due to the materia
used and a ,,filled,, sealing nenber is used, usually
a conpression and/ or displacenent of the materia
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in the enclosing space for the capsule can build up to
the necessary brew ng pressure range. The surface of

wo b@7amabosi ng menber shoul d preferably form poODEPiVer/052613

with the capsul e surface (BBm portion) a wedge-Iike
space such that the sealing nenber can be formof |ow
dynari gahbyy L Or LLbh anyo phace: AOdL Ofn 0apSarIhe: seablag
menber can be pinched during closing in order
preconstirai aedid bl absbobed nbyi ghe phayssandZzed @@@Slng
However , the in seal effect (pressure loss) is

obt ai n&d" %§h%g?cally by the fluid pressure that forces
and deforns the seal nenber against the surfaces of
the capsule rimportion and the associ ated encl osi ng
memnsér-. TheT%%afYﬁ@e%a@%?@é@l@%e§on@@yn@éeg%%%WShb@eto
to be yesilient, but can also be inelastic, as it is
used once only. The preferred di nensions of the

seal i nghem¢ en i Ghei swa ¢he tkness némbetmeeneOdési@nédSto
nmm pref rab 5to 2 nm npst prefera

0. 75 and ﬁCEB %4(1)%’ @r‘ﬁ%p%?%eo‘f’l‘g%p %aﬁe%g %9& I\ﬁgﬂyOf
provi dege 9aRSs QL e NG esSnSyifh it %it@rQVpgﬁghﬁﬁ t he

pi nchi ng edge of the encl osing nmenbers and/or the

pl ace Heeenent heht@angeslof st o er apeesiabl he

conpen c eran [ e
rechan & b BETet par tACCRREY THEGTES EIREL A% PhaehT
proposgldatdat the thlckness of the sealing materia
represents at |east tw ce the dinensions of the
explicitly foreseen or to be expected gap or play

bet ween t hey t wo,enck 085 PO HRADES Sng FOrLe¥apphe, if the
sealing material has a thickness o? 0.5to 22mMmm the
naxinuhm@I$@h@@tgap (in the direction of thickness of
the sealin Bteri glgncan range rﬁfgﬁctlgel onm
about 0725 % ﬂ AT LS re erence NUNEr a s?epped
Sea|inge@3ﬂ@@rm&M@@ﬁI@g ptst@@téﬁlfa@@nber Bot t om wal
of the enclosing nmenberClains : 1. A nethod for

pr oducFhg %?%%%%gaﬁ%m??Bn@%hngn@@%%l%ﬁ@mc%%t%?%iﬁﬁtlc
capsulﬁatépgaﬂﬁthod conprising the follow ng steps: -
encl osing a seal ed capsule into a capsul e encl osure
space @mlahbea@la@@ m&n@@ntm@hede&lcesb@léf$eéat|WQ the
di spl ace % - encl osi ng menbers whi ch
def i ne™¢ %r%%gsﬁ?%s hE?B%%?e %%a%%psu ©Openi ng an inl et
face of the capsule and injecting a fluid under
pressure into the capsule in order to open an outl et
face of the capsule, the opening being assisted by the
fluid pressure inside the capsule, wherein the capsul e
is provided at its outer surface with sealing materia
which is exposed to the fluid pressure in the capsule
encl osure space, and - after enclosing the capsul e,
having the fluid pressure reigning in the capsule

encl osure space at |least partially act on the sealing
material, such that in turn the sealing material is
pressed agai nst one of the encl osing nenbers thus
constituting a flow resistance, the flow resistance
bei ng sufficient to guarantee a pressure buil d-up

i nside the capsule sufficient for the
pressure-assi sted opening of the outlet face of the
capsule. 2 . The method according to claim1 , wherein
the fluid pressure acts on the sealingmaterial such
that the sealing material is pressed both against the
encl osure nenber and the outer surface of the capsule.
3 . The nethod according to claiml or 2 , wherein the
fluid pressure presses the sealing material in a
direction towards a region in which the clearance

bet ween one of the enclosing nmenbers to the outer
surface of the capsule is narrow. 4 . The et hod
according to any of the preceding clains, wherein the
outl et face of t he capsule opens at a pressure of nore
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