WO 2007/090748 PCT/EP2007/050811 BENZAMIDE AND
HETEROARENE DERIVATIVES The present invention relates to novel
WEHZAMHE and heteroarene carboxamide deriva- tives, procagses f4y>081!
their preparation, their use as pharmaceuticals and to pharmaceutical
compositions comprising them. More particularly, there is provided ina -
first aspect a compound of formula 15 Cl) 0IN-CH (04iR9s R~D i
RQ~CI~ wherein R’ is Ci-C6allcyl,halo-C-C5allcyl, halo -Ci-C6allcoxy,
C3-Cacycloalhyl, halo-C3-Cgcyclo- alkyl or tri-C-C6allcylsilyl; R2 is
hydrogen or a group ns 6 n~R 10 N (a) or y—~ (b) R R wherein R6 and
Rt are independ8pthZhddiiogeidy 5| ¢ Vhg
C3-Cr,. cycloalkyl OH orhalo C- CGaIIcoxy, Rs and R9 are mdependently
dro en, C-Coalk Io coa halag I X
ey oo, TR BorR o Vh o L e ¥ A ot R ™
atiersapnBaUng TR psqﬁm%@éﬁh@a EE GRS UGB A AP HaR g e

Gofzasyeloalikyh o hale- 20 CI-Céalkoxy He|114 12.06. WO
2007/090748 PCT/EP2007/050811

More particularly, there is provided in a first aspect a compound of formula I

whersin
R s -Cealleyl, halo-C;-Cgalkyl, halo-C;-Cealleoxy, Cs-Caeycloalicyl, halo-Cs-Ceoyclo-
alkvl or tri-Cy-Cealkylsilyl;
2

R® ishvdrogen or a group

. s
!
&
— a) or — (b}
o N\?\ - ( ‘ Y_<Rs

whersin
RYand R are independently hydrogen, Ci-Cealkyl, halo-C;~Cealleyl, halogen, Ca-Cy.
eycloalkvl, OH or hale-C,-Cealkoxy;

R® and RY are independently hydrogen. C;-Cgalkyl, halo-C;-Cgalkyl. halogen, Cs-Ce
15 cycloaliyl, OH or halo-C-Cealkoxy,

X sCRPorN;

Y 1sCHorN;

wherein X and Yare not N at the same time;

R ishydrogen, C-Cealicyl, halo-Cy-Cealkyl, halogen, Cs-Ceeycloalicyl, OH or halo-
20 C-Csalkkoxy,

He/14.12.06.



R5 is hydrogen, CI-C6alkyl, halo -Cr-C6alkyl, halogen, C3-Cscycloalkyl,
OH or halo- CI-C6alkoxy; R'" is hydrogen, or is CI-C6alkyl,
halo-C1-C6allcyl, halogen, C3-Cscycloalkyl, OH or halo- C- C5a|k

VRReH BP1d4st one of R3, R5, R10 and RIl is not hydrogen E,"I%%’%‘rn
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N; BisCR"orN; D is CR3 orN whereint-B=A- and -A=D- are not -N=N-:

sis hydrogen, C1- Il I halag 3-Cscycloalkyl
O R o ATk R dHIGR o e B OF o Tat-
halo{CHEGeklk; halogen, C3 -C3cycloalkyl, OH or halo- Cr-C6alkoxy,
whensailaastong @fchizéﬁiﬂylFﬁ@ and Riduis: rmdsa@rqge@gcmamdm 8P} alo-
or is @6&]@/ Io -Cl- C6a|| h&? p, C C;§cyclo &gl OH or halo-
when. At eag*sfni}w al-ré Bn& I’-ﬂ "Rot'hydrogen;
fS wﬁ&ﬁlnfatheast two of R3, R4, R5, R'0 and R" are. not hydrogen; and
mis 1s 2r0f 3; and pharmaceutically acceptable salts thereof. Examples of
- C6 I In ude branched and straight-chain monovalent saturated 20
|phat ydrocarbon radicals of one to six carbon atoms, e.g. methyl,

ethgAcIpropyl- isEhropyd; Byl isHisutyt, tert.-butvl, the isomeric pentyls and

the isomearichexylstaxamples ofhalegaminshide flopriagaehlonpes: halo-C,-Cs.

bromine and iodine. Examples ofhalo-C1-Cé6allcyl includeC1-C6alkyl
rQups as defined above wherein at least one of the hydrogen atoms of

the CEBHIRSA oS §s feplatebrlsy G tamblyentelorm &g- @5 yhlasHeybIOH or halo-
chlorg,-eglitethepemethylsdiflueratathyt’ ﬂﬂ@fﬂmﬁtﬂ&yﬂ h ydrocren
raf iflg thyl-et Iuoro

chlor]c%E ?I%%%c%r%eth gE@(gEr%rgglsﬁgﬂ? I%yé]{)e&fé ﬁ U?&i inclu %Ca(ljl 3 T or halo-
groups- @%ﬁﬁhi&@@@@éﬁlk%vﬂ?ﬁgreﬁ\ a %Ror@éﬁm@w{?@gen
ataenshtha @ikaxyf@orD, &' replase®by.a hatageratem, e.g. fluoro or

loro, e.g. trifluoromethoxy, difluoromethoxy, fluoromethoxy and chloro
30 d|fluoromethoxy WO 2007/090748 PCT/EP2007/050811 3 Examples
df CSqéstﬁelballcyl include saturated carbocyclic groups containing from 3
ten8 pharmaceutically acceptable salts thereof.

Exampies of C-Csalleyl include branched and straight-chain monovalent saturated
aliphatic hyvdrocarbon radicals of one to six carbon atoms, e.g. methyvl, ethvl, propyi,

1sopropyl, butyl, isobutyl, tert.-butyl, the isomeric pentyls and the isomeric hexyis.
Examples of halogen include fluorine, chlorine, bromine and iodine,

Examples of halo-C-Cealkyl include C,-Cealkyl groups as defined above wherein at jeast
one of the hydrogen atoms of the C,-Csalkyl group is replaced by a halogen atom, e.¢.

fluoro or chloro, e.g. trifluoromethyl, difftuoromethyvl, fluoromethyl, 1,2.2.2-tetrafluoro-1-

triffuoromethyi-ethyl, pentafivoroethyl and chiorodifiluoromethyl.

Examples of hale-C;-Csalkoxy include alkoxy groups of formula O-C;-Cealkyl wherein at
least one of the hydrogen atoms of the alkoxy group is replaced by a halogen atom, e.g.
fluoro or chloro, e.g. trifivoromethoxy, diffuoromethoxy, flnoromethoxy and chloro-

dfluoromethoxy.
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carbon atoms, such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl and cyclooctyl. Examples of halo-C3-Cscycloallcyl include

;ql_-fég%%%%lobutyl. 5 Examples of trl-C-CsaIIII<yIS|IyI include tgg)%lggﬁ%.sﬂ
e term "pharmaceutically acceptable salts” refers to those salts whic

retain the biological, effectiveness and %)roperties of the free bases or free

cids, .whi not hiologically or otherwise undesirable. The salts are., |
T B Tl o8
sufbaticaeid, Highaaeidoprospliotie btid- ardore ke ypleferabRragkie 1o d
eprieracid, and organic acids such as acetic acid, propionic acid, glycolic
acid, pyruvic acid, oxylic acid, maleic acid, malonic acid, salicylic acid,
SHERIDIC, %‘E!galgz'@}@@%ﬁ%q}l}ﬁrﬁlmkfe acith FiHgReldbenzoic acid,
cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid,

-toluenesuylfonic acj licylic acid, N-acetylcystein and the like. In
aé@?ﬁ%ﬁst??ggeg‘a é‘f% ii"s}%’%‘?%gg%ﬁ“ rt(‘?r‘(;ng gg%ition of an inorganic base or
an organic base 15 to the free tfﬁadd' Salts derived from an jnqrganic g:f?e logical
e HRR UFRAABE HTAERF 18D e ST S OtaSr IR, SOt GAR. 2!
céiciuran anagrigsiomr saltsf andithebikes Sdite aatived iffo meorgamniddeasds or
Ingludg. Ut aLe nat limied 10 salts-0f DHMARY - SERRNERTY s ARd:s tefiAlh oric acid,
3%[1335_, substituted amine includin%n%guriljlg occurring %u tituted abivhvd

SRR CBYRAS KRR bHETE 5K eRARERE FESIAE (8RB preferably hydro-
isopropydmine premathyikamick 2o isthig R0 apripegtiiethiglatyivdlc acid, pyruvic
tripropyaming, sthanalamingolysinga arginine adethyipiparidingmaric acid, tar-

o

piperidine,. polyming resins and the like. The compound of formula ] can .
376 BEbASE YB3 B USRS P B HAT brsrpag = cone acic

phamadauticatiyi geteptabi Ealis sfGomicpourrds dF fopmiglattiaren thige like. In
hydrashleridesalts. T he Gepapeunds afifonmula heanalsodiesobyateshoanic base
e.g hydrate%. yﬂe gol.vagj(%n can be 25 eﬁ%cted iq tge course of Ehe.

tc-thedree acid. Salts derived Trom an imorgamic hase mcjude, but are not mited to, the
manufacturing process or can tarke place e.g. as a consequence of_
hygroscopiespropeitias of anmmtaliy. aaleyiro meeprRpourittof o MUk Salts
(hyeration)s Jrogntennspiapnacatically aoceptable salsalseningluees dary, and
physiologically acceptable sol- vates. "Isomers’ are compoynds that have .
L
setjieneeloreReRf BRISIFATOMSSE 3 HNeTATIRYERRPETRYEIME SIS iRyl
SRAER, Isemermibat difieninthe arangemem Qfiney atamsdmspace keidine,
termed."stereo- isomers”, Stereoisomers, that are net.mirror im f :
O e B e BB T08 0y B G P00 SRt et
the form of zwitterions, Particularly preferred pharmaceutically acceptable salts of com-

pounds of formula I are the hydrochloride salts.

The compounds of formula I can alse be solvated, e.g. hydrated. The solvation can be
effected in the course of the manufacturing process or can take place e.g. as a consequence
of hygroscopic properties of an initially anhyvdrous compound of formula I (hydration}.
The term pharmaceutically acceptabie salts also includes physiclogically acceptable sol-

vaies,

“Isomers” are compounds that have identical molecular formulae but that differ in the
nature or the sequence of bonding of their atoms or in the arrangement of their atoms in
space. Isomers that differ in the arrangement of their atoms in space are termed “sterec-

isomers”. Sterecisomers that are not mirror images of one another are termed “diasterec-



isomers”, and stereoisomers that are non-superimposable mirror images
are termed "enan- tiomers", or sometimes optical isomers, A carbon atom

Wg%(g%g%t.péour nonidentical sub- stituents is termed a chlr gﬁ%ﬁfﬁ‘uhwﬂ%ll
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) present invention pI’OVI es a compoun

ne em iment the present invention prowdes a compoun rmula

wherein R'is 5 C1- C6alky| halo-CI-C6dlkyl, C3-Cscycloakyl,

I?sm%ecr:s?’ C8EP g@g'gg}gg B'a?zh g r?c?rlllc 15 )ff1| rﬁgth%r(%rprgg %'ma?ﬁ[e}h%d “enan-
drmula 1 wherein R1 is

Chesaikyr. SrstiPss ofEEelibodims AUHR Gresehedoe ftid T providestigal sud-

campoundeihdormdla-hwherein R is butyl. In still another embodiment the

present invention provides a compound of formula | wherein R is

tﬁ{wé'%b%@lmef?%@ rbadiment the Bf £50at nvep %Qr@/ﬁgﬁ&ﬁa I wherein R' is

e Qﬂ%%ém%w@faécﬁ%ﬁ%%ﬁﬁ” '” SRR B R I

grovp(@)m e dnothiehembodiment the present menn@mpr@ﬁ/id@s@ I wherein R’
GempoundOfn fﬁl‘i‘ﬂﬂ'@tﬁéﬁ@ﬁ@dﬂﬁ@rﬂﬁﬁeﬁﬁ%&(@ﬁd@xﬂ%ﬁ'?1: REsa0d B3 Hend of

indepe g tly | h?{{ %aijl_é alo In still another embodiment .
HETFGRBRe Ot e ! HR OIS TR R ovides
roupeEivehEreim RG WadeeGiRC Baikyl e R' is halogen. In still another
embodiment the present invention provides a compound of formula |
\hereienR3 dis angraeipréadwhereindR 6is ks artnR3uisdGE fmandthieherein R’ is
gw@ggéqwent the present invention provides a compound of formula |

wherein 20 R2 is a group (b). In another embodiment the present

|nvent| n pro s a campound of formulalw erein R2 is u
TGN SRS Ar S EEh ATy )G BUER, WA G b | e

Rl byegroa Es by elikg or wgv@m}@wgsgm i i @tﬁé}démw@mmémd
thenRIesantdpyeRiQ RIGVIdes azmmpgﬂaﬁidqﬁmrmu@lbama@waa @ L galicyl

gro ﬁo(obglw gléfk%ﬁ« and Fg are Ip n%%)exzc%%gp er}/tcljr }eglwgés a cmV%o’und of

cyc oprop er e oaimen present Invention

provits! &b iR Er @Gﬁﬁ@ﬂa’\’hw%r&ﬁﬁ?%%ﬁﬁ%@)?ﬂé?&ﬂ@én still
'ﬁmﬁé@g@'ﬁﬂ%@n%fm@y@t@mwyi&r QGRS argibes embodimentiecin &’

presgnt in compo of formula | wherein R2 is a group
'hergm “éb‘ agdsgéﬁnd%%znﬁntly hydrogen, C]-C6alkyl,

halo Ci-Cé6allcyl, halogen, C3-Cscycloalkyl or halo-C1-C6a 4 In stII
RGP S BORMTRRR (e BrESUAETVERRION YOG SRS 36 POt bt wherein

femulaowhéiein RRiswa grovgitbynntierpinsRS anch RS are inttependegntypd of
MeRO519€ 0t H%@Hé a(&bl%) 265 d%e@!ﬂ(ﬁ%ﬁ)?ﬁ%e,mﬁép&lagmﬁmeﬂfwhaao-

OB SN cObmenL e BeSent o IOV & e
Qh@@ﬁ@v@&t@)@@ﬂ@ie@—t(@&g@)@@ﬁ@rgm@ﬂ \Fh@ym@ is a group (b} wherein R?
and R’ are independently hvdrogen, CFsy, CL F, cyciopropyl or OCEF;. In still another em-
bodiment the present invention provides a compound of formula I wherein R*is a group
(b} wherein R? is hydrogen, CF;. Cl, F, cyclopropyl or OCF,. In another embodiment the
present invention provides a compound of formula T wherein R” isa group (b) wherein R*
and R’ are independently hydrogen, C-Cealkyl, halo-C;-Cealkyl, halogen, Cy-Cseycloalkyl
or halo-Cy-Cgalkoxy. In still another embodiment the present invention provides a com-
pound of formula I wherein R”is a group (b) wherein R® and R’ are independently hydro-
gen, CH-CHa, (CH,),CH», CH{CHa)s, CFs, Br, CL F, cyclopropyl or OCFs. In stili another

embodiment the present invention provides a compound of formula I wherein Risa
group (b) wherein R? is hvdrogen, CHoCHs, {CH).CH,, CH(CHs3),, CFs, Br, CL F, eyclo-



WO 2007/090748 PCT/EP2007/050811 -5 propyl or OCF3. In still another
embodiment the present invention provides a compound of formula |

herein R2 is a group (b) wherein R9 is hydrogen, ClI or F. In still ano
TP ewp {1 1

Wgrf’\m%(ﬂ%ent the present invention provides a compound Seoimuly
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wherein R2 is a group (b) wherein R9 i$'hydrogen or F. 5 In another

ARG B4 LT (8 thH R e L E P S AROINGr EbRe g nc

ano

th’éftpmegéﬁmfiwmm&] Prozvidesta wm@ﬁnds@ﬁﬁbmﬂmaﬂlnmﬁrbmtﬁuﬁgthm em-

gf&ﬂ&é@% M’@ el XiserRd2 wherainR1z jsnhydipgemu® 1GHNK.R® is a group
Eg‘?{% I}@galo gen o halo-CI-C6alkoxy. In still another em-

tg &l e[le ditimvention provides a compound of formula 1 wherein

R2 is a group 10 (b) wherein X is CRL2 wherein R"2 is hydrogen,

CCBRIR RABUEICEEIRY B AlBEET P KNG BPBO AR Wherein

késentrinvetitiorpravitdas @rcompoiind abforemiadinviierginpReis mvention pro-

9rQup, () RREEIN X5 GRAZ WRELEIR R, Ig-Hyd @9 ehQLialqg @,"EW '&zﬁéﬂém R¥ s

another embodiment th ecpresent invention prow es a compaound

BT r RO A GHotI T X6 CRaABIem i gther o
Hyetfogen (Giroe®n innstill anophevidrmbodiment 4 5 e présémbinvention a group

IOVARS-, @9@@&%@%&@@&@}1\)&%@%R%faﬁ{égrﬁgﬁg B)Lwherein 1%&5% gen. In
CRZWhereln R72 is hydrogen, C,-C6al %/I ha Céalkyl, hal

csgélfa%f&wmoms%thé a%%&yn’ﬁ“&ﬂ ZRGHHE &%%?ﬂh%%? rﬁ%w&%m erein
iR/éntigropravidesesesomisiitindiof-torilila hwiegeinoRReis @goupililopother

\é@i}%ﬁaﬂﬁéﬁcﬁﬁ %%Rlﬁfﬂ%ﬁﬁgﬁfomn%%ﬂhﬁﬂg (\)s;ﬂé;e@@k% a
alogen or Ca-Cagcycloalkyl. In still,an rem presen
RO P A B oL L d e G bodiment
whepehex! isv@Rpheriies Rmn@omdr@cgfennhalégéamem@&@:&gym@éh&ywherein

In;stittRRQtheLerabodiment .Lh ecpr@mu@ﬁﬁn@wﬁz\é{dﬁmx}p@p@%&mﬂ or
wh erel X is CR12 wherein R12

R2
R T 0h BBy A o B SRS ARa: com-
imvention frovidek ebeoinpdiind pbfarfiulahicwdereinCRS RRdeia §rold (Bogen,
wh ef%ﬂﬂk?ﬂ'% 26 Manda g Ghle @r%l@@s%@@ﬂt'\m@ﬁ‘tsﬁm%ﬁﬂﬁe Binbodiment the

invention provides a ¢ mgound of f n;n Ial\{v er mc RR;isa e ({, Whem}\
WHEFEIN'Y T8 € HiP BRGther Bbadiment the * predaiitinveén on‘:‘yfé3 vides s
c@vﬁﬁou‘rv@ﬂrﬁm&mLﬂé\lﬂkm@ﬁeﬁnﬁlmn%%rﬁwqbﬁi}vﬁe}@ i aomher meodlmem

ap@tisGRAv3Qilm peihes embesiment the-Resenhinention pravides auhersin
c%mwnd of for ula Ihwci}%reln CA Ls CRlB In st II another embodiment

aen O CVC
he presen |nven on prowd“es a com OUﬂ

In another embodiment the present invention provides a compound of formula I wherein
R'isa group (b) wherein X is or N and Yis CH.

in another embodiment the present invention provides a compound of formula I wherein

Rlisa group (b) wherein Yis CH.

In another embodiment the present invention provides a compound of formula I wherein
R’ isa group (b) wherein Yis N and X is CR".

In another embodiment the present invention provides a compound of formula I wherein
A1s CR' in still another embodiment the present invention provides a compound of

formula I wherein A is CR'Y wherein R'" is hydrogen, or is halo-C;-Cealicyl, halogen,



formula | wherein A is CR10 wherein R10 is hydrogen, or is halo-C;
-C6alkyl, halogen. WO 2007/090748 PCT/EP2007/050811 -6

- i}-(g%%ﬁlgalkyl or OH, when at least one of W. R, R5 andp%%)ﬁﬁ%msosu
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ydrogen. In still another embodiment the present invention provides a
compound of formula | wherein A is CRI0 wherein R0 is halo-Cr-C6allcyl

o+, halogeny whemat least one,of 33.,Ré: RS and Ryis, nat W&r&«%‘ﬁniﬂf@tﬂi

still another embodiment the present invention provides a compound of 5

FEYPHRARCTIDAEHERT Wi CTAD WHETHIARP IS s Ho@P WP AteRst g gren A
Bmﬂmrﬁ%sﬁnﬁ’%'ﬁsimltﬁlatbg@m hl&ic@mth&mmbmﬁ_mmbﬁlﬁé‘, Bregemnd R" is
nvanieperovides %E%PQHQ%%E%W?Ja%ﬁ?{%nésﬁ%l%gﬁé%%ﬁﬁéﬁnd of

not N. In‘another embodiment the, present invention provides a compound

SR HHRrem CFo BASERY IndnbtAef-eriberithent e gidsehr K 20¢
iRVentionhgtoviges a compound of formula | wherein B is CR" wherein R"

is hydrogen or is halogen, when at least two of R3, R4, Rs and R10 are
nekhygregenJnaeether embadinmentdhe present covgtion ProvidRsS: A wherein
colm-ypo%r]?d ogff[}rr]r_\glll%tl wherein B is CR" wherein R" is hydrogen or is For

é‘l Sv%ael}l at least two of%?B, R4, R' and We are not hydrogen. In still

another embodiment the present inven 15 tion provides a co Qo_und of
O AR P AR s SR WHErBIFRIOR Hydtogehc IR apth &y ‘ormuia I wherein
émboBimentthé preséntimventiorpprovidesca tompouddsefdformatad of formula
whetely, B isdkand Ads notil j@l‘@%@?@%f&%&%@ﬁ&@%@%f R’ R R’
inventipn provides a compound of formula | wherein D.is CR3. In still

dRbthe raé?ﬁ]é’éaﬁﬁ’é”ﬁf%h@ﬁb%ﬁﬁ‘?ﬁk?e‘ﬁ’ﬁ%ﬁﬁlﬁ%ﬁ BEST JBMPBLRGSIEG® & com
fornmdad fvhersin BhisGRBivWHR eim®31iKhydriogengdn arether CL when at east
%%@99@%? ﬁI:I %@r@%ﬁﬁ Iﬂefﬁg%?@geﬁoyﬁﬁ GRRRRP t&_%@ &ﬁl@fm%éesen t inven-
wherein D is N. In another.embodiment | resent inventign provides a
OO T e i R B e S THREE,

or OR. In still another embodiment the present 25 invention provides a ,
COrAMIEATCETIORGR IRARETER RICERYITCYEH S RERFCRERMk Ryl I whereln
Halogemdmstil@nather embodiment the present invention provides a
compound of formula | wherein R5 is hydrogen or halogen. In still another

embodiment theipresent in-yentiorieyigesa&anpaundf Jormmal 1 wherein
er(eIE}; %5 iS %}g}dr%gen le‘ E. In another embodiment the .%{esent

1318 o still another embodiment tie present iInventuon proviges a compound of
invention proviaes a compounaeof orr%u?a Itwnhereln %]d)ﬁ IS hycff%gen,

deinCeCoalKyIn haloCR @8atky ROk aldgerwhen at least one of R3, R3,
R10

In another embodiment the present invention provides a compound of formula I wherein

Dis N,

in another embodiment the present invention provides a compound of formula [ wherein
R’ is hydrogen, halo-C)-Cealkyl, halogen or OH. In still another embodiment the present
invention provides a compound of formula I wherein R” is hydrogen, halo-C;-Cealkyl or
halogen, In still another embodiment the present invention provides a compound of
formula I wherein R’ is hydrogen or halogen, In still another embodiment the present in-

vention provides a compound of formula I wherein R is hydrogen or F.

In another embodiment the present invention provides a compound of formula I wherein

&

R* is hydrogen, or is Cy-Cealkyl, halo-C)-Cgalkyt or halogen when at least one of R, R, R

5 1. o1 " . , .
and R'" is not hydrogen. In still another embodiment the present invention provides a
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and R" is not hydrogen. In still another embodiment the present invention
provides a WO 2007/090748 PCT/EP20071050811 7 compound of
formula | wherein R4 is halo-Cl-C6alkyl or halogen and at least one of R

R3
Wﬁéooﬁ ARER" is not hydrogen. In still another embodiment th FCT”Er?ezg%? S0811

invention provides a compound of formdla | wherein R' is CF3 or Cl and

at Ieast one R"0 and dro In still ther
IR G LTIt oy AR o T of K '
\ﬁhezreﬂﬂﬁ 9 oilctalgl, aiolGraBalky ot nzdogén pirscnt mmtmeamwdﬂ a

%manoﬁﬁpo@ﬂqlﬁﬂiﬁ RethRydrogemrnstil &ﬂ@ﬁq%@mh@dmenﬂhe“ and R" isnot

ent |n en vides a comp und of formula.| wherein R4
%rfi‘ ﬁ%ﬂ? %’rﬁ)@ LA 1'lone‘eo‘?rﬁ§§“i(-ze‘é“"iﬁ!f(%1 ahd RT %CHB}POL“ of
rfyﬂmg@h Whh@lpr%séﬁinﬁfv@hﬁoh%@&ld@@%h%@@ﬁd@%ﬁf@mﬁf owher&in R,
atfeast tWaof RByRdaR S 1QIRARALRb&eRat hydrrgan. iIvanRerovides a
cmbedment e piesepLmenton provges.p compaund ARIONUE k& k' ana
ﬁ Fein hisi, I one embodimen reSentinvention providesa
c%mbé‘@ﬁé‘@f%?mula | wherein R1 is C1- C6alky| halo- Cl -C6alkyl,

lo-Cl-C6alkoxy, C3- Cs cIoaIkyI 3-C alkyl or 1 4 s
B G oD WSO G Ry EHOUE TGt o of R
r%lloa@fi—&%aﬂ@yptﬁmbgew C3- Cscycloalkyl OH or halo- C1-C6alkoxy; R4
is hyd gen r is C1-C6alkyl, halo-Cr-C6allcyl, halogen, C3-Cacyclo :

O 20 CER ARG RSP B BB A ARG oherein
n@'LShlydrogen A isCR10orN; Bis CR" or N: D is CR3 or N; wherein -B=A-
and -A=D- are not -N=N-; 25 R3 is hydrogen, Cr-C6alkyl,
hﬁl@q@hﬁﬁ@ ﬁﬁnhﬁ&g&ﬁhn@%@ﬁ%@ @&HQWeQHo@ﬁﬂW@d Ekcoalkoxytdin

hyd;&%%e@ % %lo%atlfcﬁfk\@%% 6%111(&59&“ é] adf) Aoalicyl, halo- C@-%ac}’do-

-Cscycloa H or hal oXy, W n atfeast ong of R3, R
R5 arfdR: Oisuﬁ h‘?f%&éﬁlR is hydrogen or is C: Cé6all yl,
hrto-GitGéalked; halogen, C3 C8cycloalkkyl, OH or halo- 30 C1-C6alkoxy,

when;af 16ast we ofR 3, W1, RS and-R 10,856, DRy Areg€bivaiicst, OH or halo-

C-Cealkoxy,

R is hydrogen, or is C-Cealkyl, halo-Ci-Cgalkyl, halogen, Cs-Caeycloalkyl, OH or halo-
C-Cyalikoxy when at least one of RS, RS, R and RY is not hvdrogen;

A isCRYorN;

B isCRYorN;

D isCR er N;

wherein —B=A- and —A=D- are not -N=N-;

‘RS is hydrogen. C;-Cgalkyl, hale-C,-Csalkyl, halogen, Cs-Cyeycloalkyl, OH or halo-
Ci-Cealkoxy;

R is hydrogen, or is C;-Cgalkyl, halo-C;-Cealkyl, halogen, Ca-Cieycloalkyl, OH or halo-
C1-Cealkoxy. when at least one of Rgﬁ R, R® and R* is not hydrogen;

R" ishydrogen or is C:-Cealkyl, halo-Cy-Cealkyl, halogen, Co-Ceeycloalkyl, OH or halo-
Ci-Cealkoxy, when at least two of R, R",R" and R" are not hvdrogen;

wherein at least two of R”, ', R*, R and R" are not hydrogen;

and

n sl 2or3;

and pharmaceutically acceptable salts thereof.



wherein at least two of R3, R4, R, R10 and R" are not hydrogen; and nis
1, 2 or 3; and pharmaceutically acceptable salts thereof. WO 2007/090748
PCT/EP2007/050811 In one embodiment the present invention grovides

WO 2007/000748
ac

10

ompound of formula | wherein R'is C-C6alkyl, h alo-C f%’a‘:aﬁéi?ﬁ’%sé}f‘ol‘
-C1-C6alkoxy, C3-Cscycloalkyl, halo-C33€scyclo- alkyl or

I-Ci-C6alkylsilyl; R is a group RE. 5 NN (a) R' wherein.R and R7 ar :
e A5Gk CLR A, A O AT gEo e wheri
®3-Catycioalicyh OMor Galbyt 106Gk kRS iS hyeruieisCihasdllogcyclo-
halo-ghC&akeyt, -halagen,3-Cseycloallcyl, OH or halo- C1-C6alkoxy; 10
%4 isshg}/(gjlrogien, or is CI-Cé6allcyl, halo-Ci-C6allcyl, halogen,

- scycl%L kyl, OH or halo- C1-C6alkoxy when at least one of R3, R5,

RLO and R" is not hydrogeQ; ABCR100rN; BisCR"orN; Dis CR3or

N: 15 wherein -B=A- amN@ are not -N=N-: R3 is hydrogen, Ci-C6alky},
halo-Ci-C6alkyl, halogen, scycloallcyl, OH or halo- C1-C6allcoxy;

R10 is hydrogen, or is C-C6al|c§|, halo-Ci-C6alkyl, halogen,
C3-Cshyelnaiyln Okl or:hedep & E-CoHalloaxysanhen@uledsk ane of R3kRualogen,

RS apd Relspakbydiogsn; 0 izhydrogen or s Cy-Coallyl,
hqlo-C1-CFGaIﬁcy , halogen, C3-Csc } v, OH or halo- C1-Cé6allcoxy,

cloa
e L TRESE o OF K5 YR 5 Gt RE b ey g G AP Teas
two of RBCR_CﬁRﬁq;i_R;' and R" are not hydrogen; and nis 1 2 or 3; 25 and
H@ar%%%'&&"%ﬁ%‘@%ﬂ%ﬁ%@%lﬁ?fé&ﬁk 1 906 £MROdENt NS PIFSENt: ato-

invention provides a compound of formula ' whergin
C)-Cealkoxy when at least one of R°, R", R and R is not hvdrogen;

A 1sCRYorN;

B isCR"orN;

D isCR orN;

wherein ~B=A- and ~A=D- are not ~-N=N-;

R s hydrogen, C-Cealkyl, halo-C,-Cealicyl, halogen, Cs-Caeycloalkyl, OH or halo-
Ci-Coalkoxy;

R ishydrogen, or is C)-Csalkyl, halo-C-Cealkoyl, halogen, Ca-Croveloalkyl, OH or haio-
Ci-Cealkoxy, when at least one of R, RY, R and R" is not hvdrogen;

R' is hvdrogen or is C;-Csalkyl, balo-Cy~Cealkyl, halogen, Cs-Caeveloalkyl, OH or halo-
C-Cealkkoxy, when at least two of R*. RY, R” and R'® are not hvdrogen;

wherein at least two of RS, R, Rﬁ, R¥and RY are not hvdrogen;

and

n 1l 2or

and pharmaceutically acceptabie salts thereof.

In one embodiment the present invention provides & compound of formula I wherein
RY s Ci-Cealkyl, halo-C-Cealkyi, halo-Ci-Ceatkoxy, Ca-Ceeveloalkyl, halo-Cs-Ceevelo-
allkyl or tri-C;-Cealkylsityl:

2 +
R® 1sa group



10

15

]
n

W%éﬂ()’?lﬂ%?’

R'is CI-Céallcyl, halo-Ci-C6alkyl, halo -C1-C6alkoxy, C3-Cscycloalkyl,
halo-C3-Cscyclo- allryl or tri-C1-C6alkylsilyl; R- is a group WO
2007/090748 PCT/EP2007/050811 -9-R _4\XY-{(b) R I? in R

are mgdgependently hydrogen, C,-C6alkyl, han-Ci-C6aIIc\:%l/ ,%r{%%{éﬂé/r%wq
C3-Ca- cycloalkyi, OH orhalo-C-C6alkoRy; 5 X isCR12 or N; Y isCHorN:
wherein X an d Y are not N at the same time; Rig is hydrogen, C,-C6alkyl,
halo-C,-Cé6allcyl, halogen, C, Cacycloallcyl, OH or halo- Ci-C6allcoxy; 10
R5 is hydrogen, C,-C6allgyl, fKalo-C,-Cé6allcyl, halogen, Cs-Cacycloallcyl,
OH or halo- Ci-C6alkoxy)R=~ S hydrogen, or is Ci-C6allcyl, (b)
halo-Ci-C6alkyl, halogen, C3-Gscyeloalkyl, OH or halo- Ci-C6alkoxy when
at least one of R3, R5, R10 and Rig is not hydrogen; A isCR10orN: 15 B
is CRASFNE D is CR3 or N: wherein -B=A- and -A=D- are not -N=N-; R is
hydregend € -C6alteylehalonC r@badiayl (halbgini, Ea«Cacychtiallclyh] Qt af ;- Cg-
halo- Cr ; iS hy oris C,-C6alkcyl, halo-C,-Cé6allcyl,
halc;géan%g%g%%g}c?(%ﬁzﬁ?%gyg%aa\%)%ti-CGalkoxy, when at least one of
W. RFR54AE R¥i¢'hot hydrogen; R" is hydrogen or is C,-Cé6allcyl,
halo-Ci-Géalityt; Nalogen, C3-Cacycloallcyl, OH or halo- Ci-C6alkoxy,

nAtleasttwa of R3, and.Rare pothiydrogen; wherein at least two of

4, R5

whe
R3, R4, R5, R and R" are not hydrogen: 25 and
R'" ishvdrogen, C)-Csalkyl, Halo-C-Ceallevl, halogen, Cs-Cyeyeloalkyl, OH or hale-

C-Cralkoxy:

R is hydrogen, Ci-Cealkyl, hato-C;-Csalkyl, halogen, Cs-Cseyeloalkyl, OH or halo-
C-Cealkkoxy;

R*  ishydrogen, or is C;-Cealkyl, halo-C;-Cgalkyl, halogen, Ca-Cscycloalkeyl, OF or halo-
C;-Cealkoxy when at least one of R*, R”, R and R" is not hydrogen;

A i CRYor N

B isCR”or N

D sCR orN:

wherein —~B=A- and —A=D- are not -N=N-;

A
3

" R’ ishydrogen, C;-Csaliyl, halo-Ci-Cealkevl. halogen, Cs-Cyeveloalkyl, OH or halo-

C:-Cealkoxy:

R ishydrogen, or is C;-Cealkyl, haio-Cy-Cealicyl, halogen, Cs-Ceeveloalkyl, OH or halo-
C1-Cealicoxy, when at least one of R, R', R and R" is not hydrogen;

R" ishydrogen or is C;-Cyalicyl, halo-Ci-Csalkyl, halogen, Cy-Cacycloalkyl, OH or halo-
Cy-Cealkoxy, when at least two of R’ R", R’ and R" are not hydrogen;

wherein at Jeast two of R7, R®, R", R™® and R" are not hydrogen;

and

n isl,2or3;

and pharmaceutically acceptable salts thereof,

In one embodiment the present mvention provides a compound of formula I wherein
R' s C-Cealkyl, halo-C;-Cealieyl, haio-C,-Cealkoxy, Cs-Cseycloalkyl, halo-Ca-Creyelo-
alkyl or tri-Cy-Cealicylsilyl;

2 : 3
R®  ishydrogen or a group



nis 1, 2 or 3; and pharmaceutically acceptable salts thereof. In one
embodiment the present invention provides a compound of formula |
wherein R" is C,-C6alkyl, halo-Ci-C6allcyl, han-Cr-CGaIko%Ti

W%?—@%‘Véﬁoallcyl, halo-C3-Cscyclo- 30 alkyl or tri-CI-CAll-yisﬁSgﬁgpgéO?gsn

Lh

10

30

hydrogen or a group WO 2007/090748 BCT/EP2007/050811 - 10 Re N_
RGy X -N~ (a) or Y=~ (b) R wherein R6 and R7 are independently
hydrogen, C,-C6alkyl, halo-C,-Cé6allcyl, halogen, C3-Cg- cy ?balkyl, OH or
halo-C,-Cé6allcoxy; 5@8 jvm"’d R9 are independently hydrggen, C,-C6alkyl,

halo-C,-C6alkyl, “hma]kpg , C3-Cgr cycloallyl, OH or halo;C,C6allcoxy; Xis
CR12 or N; Y isCHow¥wherein X and Y are not N at the sagre time; 10
R12 is hydrogen. C,-Csalb?yl, halo-C,-Callcyl, halogen, C3-Cscycloallcyl,

OH avthadar Ci-C6alkoxy; R5 is hydrogen, C,-C6alkyl, halo-C,-C6alkyl,
halogen, C3-Cscycloalk H or halo- €I, . RAS [ .
e S R R
C,-C6alk8¥rEh %ﬁé’é%'@@h@loa@@?ﬁ"& R10 and R" is not hydrogen; A

is CREQNB S GRi o dBhis ERD @mNC R3sigkyy drogen ; GalGbatkyben, Ca-Cy-

halo-.Ci-ch%Ingﬂa&ﬁg%ph%g;;&g@yﬂ%q{q;yl, OH or halo- 20 Ci-Cé6allcoxy;
R10 is hydrogen, or is C,-C6alkyl, halo-C,-C6allcyl, halogen,

C3-Ccycidaficy’t 8H or halo- C,-C6allcoxy, when at least one of R3, R4,
R' and R1$ és-het Rydrogen;

wherein X and Y are not N at the same time;
R"7 ishvdrogen. C;-Csalkvl, halo-C;-Cealkyl, halogen, Ca-Cseycloalkyl, OH or halo-
Ci-Cealkoxy:

R’ ishydrogen, Ci-Cgalkyl, halo-C;-Cealkyl, halogen, Ca-Cyeyeloalkyl, OH or halo-
C,-Cealkoxy;

R® ishydrogen, or is C,-Cgalkyl, halo-C,-Cgalkyl, halogen, Cs-Cseycloalkyl, OH or halo-
(;-Cealkoxy when at least one of R’ RS, R!% and R is not hvdrogen:

A isCR"

B isCRYor N;

D isCRorN;

R’ ishydrogen, C;-Cgalkyl, halo-Ci-Csalkyl, halogen, Cs-Cyeycloalkyl, OH or halo-
Cy-Cealkoxy;

RY ishydrogen, or is C)-Cealkyl, hato-Ci-Cealkyl, halogen, Cs-Creyeloalkyl, OH or halo-
Cy-Ceallcoxy, when at least one of R R, R’ and R! is not hydrogen;

R" is hydrogen or is Ci-Cgalkyl, halo-Ci-Csalicyl, halogen, Ca-Cyeycloalkyl, OH or halo-
C,-Cgalkoxy, when at least two of R”, R, R” and R" are not hydrogen;

wherein at least two of R*, R, R*, R™ and R" are not hydrogen;

and

n 1l 2or3:

and pharmaceutically acceptable salts thereof,

In one embodiment the present invention provides a compound of formula I wherein
R’ is (C1-Cealkyl, halo-C;-Cealieyl, halo-Ci-Ceallkkoxy, Cs-Cseyeloalkyl, halo-Cs-Cscyclo-
alkyl or tri-C,-Coalkyisilyl;



10

fu—
n

30

W,

R" is hydrogen or is C-C6alkyl, halo-C,-Cé6allcyl. halogen,
C3-Cscycloalkyi, OH or halo- Ci-C6allcoxy, when at least two of R3, R4,
R5 and RLO are not hydrogen; 25 wherein at least two of R3, R’, R5, R10
SRR E ot hydrogen; and nis 1, 2or 3; and pharmaceﬁt?géﬁ?mmmsosu
acceptable salts thereof. In one embodiment the present invention

ovides a compound of formula | wherein 30 R' is Ci-C6alkyl, halo-

,-Cégfﬁﬁ,oﬁgfoq&-%%la{ilcoxy, C3-Cgcycloallcyl, halo-C3-Cgcyclo- alkyl or
tri-C1-C6alkylsilyl; WO 2007/090748 PCT/EP2007/050811 -£1.- R2 is
hydrogen or a group R6 Ry X -N (a) or Y={fib) R R’ ein R6 and
R7 are independentliyNaydrogen, C,-Calkyl, halo-Cr-Chatkyl, Ixalogen,
C3-Cs- 5 cycloallcyNQH. or halb*C-C6alkdXy; Rs and ROVATS.
independently hydrogen, &;-Cbalkyl, halo-CI-Cballcyl, halogeﬁ, C3-Cs-
cyclo%ﬁil%;%[mOH or halo-Cl-C6alkoxy; X is CR™ or N; Y is CHor N; 10
wherein X and Y are not N at the same time; R12 is hydrogen, C,-C6alkyl,
halo-E&[-wddikgichatspericed: bidirgdalfey - OMybPRRIS- ClBBdikIgERE " Cr
is hydrogen;i&Coaeyb:hale-Cl-Chalkyl; halogen, C3-Cscycloalkyl, OH or

1o 10 St QNI RADINOERARR, OLE. ol SUEE, DAt ...

(b)

halogen, Cscycloallcyl, or ha oxy when'at least one o
R3, R5 arfdcR2isThbihyaisdet: AN is CR";

X s CR™or N;

Y 1wCHorN;

wherein X and Y are not N at the same time;
R¥ is hydrogen, C;-Cgalkyl, halo-C;-Cealkyl, halogen, Cs-Cseveloalkyl, OH or halo-
C1-Cealkoxy,
R® s hydrogen, C;-Cealkyl, halo-Ci-Cgalkyl, halogen, Cs-Cyeycloalkyl, OH or halo-
Cy-Cealkoxy;

R s hydrogen, or 1s C;-Csalkyl, haio-C,-Cgalkyl, halogen, Cs-Ceeveloalkyl, OH or hale-
Ci-Calicoxy when at least one of RY, R and R is not hvdrogen;

A 1sN:

B isCRY

D isCRY

R s hydrogen, C;-Caalleyl, halo-Cy-Cealkyl, halogen, Cs-Cyeveloalkyl, OH or halo-

C-Csalkoxy,

RY s hydrogen or is C;-Csalkeyl, halo-Ci-Cealleyl, halogen, Cs-Cyeyeloalleyl, OH or halo-
C-Cealkoxy, when at least two of R, R’ R and R are not hydrogen;

whereln at least two of Rﬁ, R”‘, RS, R'Y and R are not hydrogen;

and

n isl,2or3;

and pharmaceutically acceptable salts thereof,

in one embodiment the present invention provides a compound of formula I wherein
Rl s Ci-Cealkyl, halo-Ci-Cgalkyl, halo-C,-Cealkoxy, Cs-Ceeycloalicyl, halo-Cs-Ceeycio-
alkyl or tri-C,-Cgalkyisityl:

2 .
R ishydrogen or a group



i

10

—
th

b2
n

30

DisCR3; 20R3 is
hydrogen,C,-C6alkyl,halo-C1-Cbalkyl,halogen,C3-Cscycloallcyl,OHorhalo-

ng-CBalkoxgy; R" is hydrogen or is C.-Csallcyl, han-CI-C6aII](“;XlwI‘%gj,?@o:-f}ghEi‘1

é{-)%,?égg)%foallcyl, OH or halo- C1-C6alkoxy, when at least two of R
and R10 are not hydrogen; wherein atléast two of R3, R, R’, R1 and R"
are not hydrogen; 5 and nis 1, 2 or 3; and pharmaceuticall
salts thereof. In one embodiment the present invention provi
compound of formula | wirein R1 is C;-Cealkyl,halo-C ZCealkyl,
halo-CI-Cealkoxy, ( cycloallgyl, halo-Gg-Cscyclo- 3
tri-C1-Chbalkylsilyl; R2 drogen or a group WO 2007/090 748
PCT/EP2007/050811 -12R N RsyX-N (a)ory (b) R'R wherein R6
and R3@&e@ independently hydrogen. C;-C6aikyl, halo-C,-Cé6allcyl,

halogan, C3sCs-.cycloalkyl, O halo,Ci koxy: 5-RB 9 are e
oo o B e A R T i o
cycloallcylYseloh LA LEGAIKE RS CR'S or N; Y isCHorN; wherein

X an@Mapd R hot M atrtheisanye tinesh O R Rdigityy dragen - Caktalaigen, Cs-Cy-

halo-C,-Coalkyl. halpgen, G3-&seygloalkyl, OH or halo- C,-Céalkoxy; RS
is hydrogt::grr?,i %g{éa‘llyl, halo-C,‘-C)ﬁlSaIkyIt,g’halogen, C3-Cscycloalkyi, OH or
halo-’€-C8affcoky R4 is hydrogen, or is C,-C6allcyl, halo-C,-C6allcyl,
halogen, €8#Cscycloalkyl, OH or halo- 15 C,-C6allcoxy when at least one

of R3, R%:iR% andR,-1s, BONGFRE s time:

R"™ ishydrogen, Ci-Cealkyl, halo-C:-Csalkyl, halogen, Cs-Cgeyeloalkyl, OH or haio-
Cy-Cealkoxy;

R ishydrogen, Ci-Cealkyl, haio-C,-Cealkyl, halogen, Cs-Creyeloaliyl, OH or halo-
Ci-Cealkoxy;

R* ishydrogen, or is C,-Csalkyt, halo-C)-Cgalkyl, halogen, Ca-Caeyeloaliyl, OH or halo-
C)-Cealkoxy when at least one of R*, R?, R'" and R" is not hydrogen:

A isCRY

B isCR"orN;

D s CRY

R is hydrogen, C;-Cealkyl, halo-C,-Csalkyl, halogen, Cs-Caeyeloalkyl, OH or halo-C)-
Cealkoxy:

R i hydrogen, or is C;-Cgalkyl, halo-C;-Cealkyl, halogen, Cs-Cseycloalkyl, OH or halo-
C:-Cgalkoxy, when at least one of R, R®, " and R" is not hydrogen;

R is hvdrogen or is C;-Cgalkyl, halo~Ci-Cealkyi, halogen, Ca-Cyeycloalkyl, OH or haio-
C;-Cealkoxy, when at least two of R R* R® and R" are not hvdrogen;

wherein at least two of R3, R’f*', R R™and R" are not hvdrogen:

and

n 1.l,2or3;

and pharmaceutically acceptable salts thereof,

In one embodiment the present invention provides a compound of formula I wherein
R' 18 Ci-Cealkyl;

3 .
R isagroup
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Ais CR10; Bis CR" or N; D is CRS3; R3 is hydrogen, C-Cé6allcyl,
halo-C,-C6alkyl, halogen, Cs-Cscycloalkyl, OH or halo-C,- 20 C6alkoxy;

R10 | h(%gfgogen, or is Cr-C6alkyl, halo-C,-C6alkyl, haloge

nPCT/E

W %yc oallcyl, OH or halo- Cr-C6alkoxy, when at least one of %?g?/ggﬂs,m
RR and R" is not hydrogen; R" is hydrogén or is C,-C6allcyl,
halo-C,-C6alkyl, halogen, C3-Cscycloalkyl, OH or halo- C,-C6allcoxy,

when at least two of R3, R4,

and R10 are not hydrogen; 25 wherein at

least two of R3, R4, R', d R1' are not hydrogen; andnis 1, 2 or 3;
and pharmaceutically accept: Ble salts thereof. In one embodiment the (b)
present invention provides a pound of formula | wherein 30 R is
C,-Cé6alkyl; R2 is a group WO 2007/090748 PCT/EP2007/050811 13-1

Y=( (AFWherein R8 and R9 are independently hydrogen,

halo-Et-c6atkyl: halogenCiy-Sgeyetoaliabor  atok@ 1hae atkoRy: (i alkyl or

CR2; Y iﬁ&lﬂ-@fﬁiﬁéﬁﬁﬂjrogen or halogen; Rs is hydrogen or halogen; R4
1}? yl or ha

is halo-C1-

ogen; 10 Ais CR10; BisCR"orN; D is CR3; R3is

hydr(;)@en‘,‘S CR™

and

I

Y s CH;

R ishydrogen or haiogen:
is hydrogen or halogen;

is halo-C-Cealkyl or halogen:
is CR'%;

1s CRM or N;

is CR;

is hydrogen;

18 halo-C,-Cealkyl or halogen:

is hvdrogen;:

181,201 3;

and pharmaceutically acceptable salts thereof,

in one embodiment the present mvention provides a compound of formula I wherein

R]
R®

15 C] —Cﬁalkyl;

i$a group
RB
\
'[<X (5)
Y—<Rg b
wherein

R® and R” are independently hydrogen, halo-C,-Cgalkyl, halogen, Ca-Cyeycloalkyt or
halo-Ci-Cealkoxy;

X isCR™

Y 18 CH;

R is hydrogen, halogen or Cs-Cseycloalkyl;

is hydrogen or halogen;



R10 is halo-Ci-C5allcyl or halogen; 15 R"is hydrogen; and nis 1, 2 or 3:
and pharmaceutically acceptable salts thereof. In one embodiment the _
WEEERtHfention provides a compound of formula | whereif “26-RE4€081
Ct-CFalkyl; R2 is a group R ~\X Y=~ (B} R wherein R8 and R9 are
independently hydrogen, halo-Ci-Coalkyl, halogen, Cs-Cscycloalkyl or 25
Falo et-Chatkoky 30§ CRETY ¥Ti8%9ER 2 is hydrogen, halogen or
G:,-Cscyeloalkyl; RS is hydrogen or halogen; WO 2007/090748
%CTIiIgE ,390071_/! 50811 -74 R6 is C-C6alkyi,halo-C1-Cé6allcyi or halogen; A
iISCRI0OTBiSCR 1 or N; Dis CR"; 5 R ishydrogen; R10 is
Ralo-EC&6alcylor halogen; Rii is hydrogen; and n s1,20r3; 10 and
Harmacetdieally acceptable salts thereof. In addition, there is provided in

%&eggrﬂg} éi_%p‘_agg a%f%?%%y%‘;% the production of a compound of formula |

‘L o

U

RM ishydrogen:
and
n isl,Zor3;

10 and pharmaceutically acceptable salts thereof.

In addition, there is provided in a second aspect a process for the production of a compound of

formula |
;21
T
-
[ &
\OIN"‘“CHE(CI—’E\HW
RS
[0

2P

wherein

15 R is C;-Cealkyl, halo-C-Cealkyl, hale-Cs-Cealkoxy, Ca-Cseyeloaliyl, halo-Cs-Ceovele-
alkyl or tri-C;-Cealloylsilyl:

R ishvdrogen or a group

DB
R N
New/ : _ / X -
N (a) or — )
N y={ -
:’:')17
wherein
20 R® and R are independently hydrogen, C;-Cgalkyl, haio-C,-Cealkyl, halogen, Cs-

Ceeveloalkyl, OH or hale-Ci-Cealkoxy,
R and B are independently nydrogen, C;-Cealkyl, halo-C;-Cealicvl, halogen, Ca
Ceeveloalkyl, OH or halo-Ci-Cealkoxy:
X isCR™orN:
23 Y s CHor N



r
n

() oP; D n whe, eLn 15 R1 is C1-C6alkyl, halo-C1-C6a"ikyl,
halo-Cr-C6alkoxry, C-,-Cscyc'ioalkyl, halo-C Cscyclo- alkyl or
tri-C1-C6allNdsilyl; R- is hydrogen or agroup NB ~ -/N1 (a) or :éb% 1%
YR UREEN 20 R6 and N are independently hydrogen, Cf@%’%}f ()}/,7/@5(}811
halo-C1-C6alkyl, halogen, C3- Cscycloalkyl, OH or halo-C1-C6allcoxy; R9

and R9 are independently hydrogen, C -C6allcyl, halo-C1-C6alkyi,
halog“é?l'we,I 8%5%3%%%5&%%{ %ﬁ%%—%fiallcoxy; XisCRr'orN; 25Y

is CHROT I hion 200 7/0 06748, PGT/EPZEUM05O8 1, C15 swivisrdiny Xhdr halo-
Y are notdNat theosame time: R12 is hydrogen, CI-C6alkyl,
o- kSCGaIk l, halogt

g i SRR eten N Aeet e et

halodessydBLFICE eldulikyl; €SHabioralo-Cl-Chalkoxy; R4 is hydrogen, or

IR Cl-EoaleydenalonGl-Coaliyin halogeana &3 Garyeloalloyl-RHarnate: or haio-

L e e R s

abe nBICR=RENR10 is hydrogen, or is Ci-C6allcyl, halo-C1-Céalkyl,

halogemrC Jesgycloalkyl, OH or halo-

D isCR orN;

wherein —B=A- and -A=D- are not ~N=N-;

R ishydrogen, or is C,-Cealkyl, halo-C-Cealkyl, halogen, Ca-Cseyeloalkyl, OH or halo-
C:-Cealkoxy, when at Jeast one of R*, RY, R® and R is not hydrogen;

RY ishydrogen or is C;-Calkyt, halo-C;-Cealkyl, halogen, Ca-Caeyeloalkyl, OH or halo-
C;-Cealkoxy, when at least two of R® R* R® and RY are not hvdrogen;

wherein at least two of R3, R, R® , R¥ and R are not hvdrogen;

and

n isi,2or3;

which process comprises reacting an acid derivative, a compound of formula II

(I

l
5%

wherein R, R”, A, Band D have the above meanings and W is hydroxy, OLi, ONa, OK or
halogen, e.g. Cl,
with a secondary amine derivative, a compound of formula III

1

R

()
ANw-cp (o1, 7°

, 1 2 .
wherein R, R™ and n have the above meanings.

1f carboxvlic acids (W=0H) or carboxylate salts (W=0Li, ONa, OK) of formula IT are used
in this process, standard peptide coupling reagents can be applied to activate the acid prior
to the coupling reaction. Typically, the acid derivative IT (R=0H, OLi, ONg, OK) is mixed



Ci-C6alkoxy, when at least one of R3, R4, Rs and R" is not hydrogen; R"

is hydrogen or is Ci-C6alkyl, halo-C1-Cé6alkyl, halogen, C3-Cscyeloalkyl.

OH or halo- 15 CI-C6alkoxy, when at least two of R3. R4, R’ R
Wﬁ&?%}'a?aﬁgen; wherein at least two of R3, R4. R3, R10 an(F ﬁ%%?’éﬂro}]g?‘{ fi

hydrogen; and nis 1.2 or 3: which prodéss comprises reacting an acid

derivative, a compound of formula Il W 20 Rs D (II) R4 g*A wherein R,

R&hA, cBualideDehgve thehab G meERRgE Anatl. 5 BYdroxyBOlziroNert

%&h !@1@&99@@;P@«&n@lh‘ﬁlﬁﬂﬁaﬁ%@@,@ﬁﬁwﬁgﬂﬂ&&aﬂﬁﬂw%Dém}ﬁoﬁ@ﬁﬁgﬁbmdethane

ula Il (=) . H N,cH (cH2 R 2 rein R'. And ghave then. o bas

Z%g‘)\%? r%oé“atllflﬁef(l’g%{t?f t@%rﬁ’&&? |§%€is gg(r\)lw\ﬁ% Igl giéggﬁoxylate gﬁ%éw‘:ﬁéh,m

N NS 5P RO 478 B 5rbaRE NSt AR AR Poptithe o -

codplingaeagentsic Al DE R ppliéd 10dadtiVatertheiatithprioe tostieesuplirg24 1

rgaction.fypicallyothe agittdervativendd (ReQhbi@bhidNaxtk)is mixed

WO 2007/090748 PCTIEP2007/050811 - 16 with a coupling reagent such

g ERG W ERG-HE i RG G EB T ELOR TBIALinvam: inesh SoVeRtSULRi agives 111 to

N,N-dimethylformamide, dimethylacetamide (DMA) or dichloromethane

(W)%é@éﬁ%ﬁ%ﬂﬁl?ﬁé} Iﬁﬁp‘%%ﬁa‘%ns%g%ﬂﬂéﬂ?%?hine derivative Il

Optionally a base_(e.g, N,N-diisopropylethyl amine, triethylamine, g

NS OTOROTIRE) L/ LSRR bEAO8R ol PIOB S biescribed n
10 dddetrThHe sstietion mixture is stirred for 1 to 24 h at a temperature of

about -30C to about 70C %e. amhient temperature). Alternatively, aciﬁi )

CRORIES GRS 0 B U <) e e g The

obtaihefermitdsiz) somporaidsieming standard protocols. Acid derivatives

of formula Il are commercially available or can be prepared as described

ok the éxempte sedtion. Secondary amines of the general formula |11

can be synthesized by standard methods. They may be synthesized as

outlined below. o

_hy

(11
AN~5H (CH,) R
15 wherein .
R’ is C-Csalkyl, halo-C1-Cgalkyl, halo-Ci-Ceallkkoxy, Ca-Caoycloalieyl, halo-Cs-
Ceeycloaliyl or tri-Ci-Coalkylsilyl,
R® ishydrogen or a group
RS
6
Jr— or —— )
N\;i - * 1 Y-< i

R

20 wherein

R’ and R’ are independently hydrogen, Cs-Cgalkyl, halo-C;-Cealkyl, halogen, Cs-
Cseveloalkyl, OH or halo-C;-Cealkoxy:

R and R” are independently hydrogen, C;-Cealkyl, halo-C,-Cealkyl, halogen, Cs-
Cgeyeloalkyl, OH or halo-C-Cealkoxy:

X  isCRYorN;

Y sCHorN;

b2
o
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Compounds of formula lll R (Ill) HN-,.CR (CH )R2 15 wherein R1 is
C1-Cé6alkyl, halo-C1-C6aikyl, halo -Ci-C6alkoxy, C3-Cscycloallcyl,

halo-Cs- Cscycloalkyl or tri-Ci-C6alkylsilyl; R2 is hydrogen Tz& grbl,%ggsﬂ
n

W%’“@W@aﬁ ory- (b) RS Rc 20 wherein R6 and R' are indepe

hydrogen, Cl -C6alkyl, halo Cl C6ahcyl,’halogen, C3- Cscycloallcyl, OH or

halo- oxy:.Rs an re inde endently hydrogen, C -C6alkyl,
halo\%F ny e N0 Iégt %e SRITl

ha ogen, scyc oa?cyl OH or halo-CrCe6allcoxy; 25 X
is CRI2 @ﬁwrogﬁg @H%&MW@O@O?‘/@%M@@M4 EpSeoriogbg ¢t qrmaic-

wherein ¥ andi¥oayesnet N at the same time; Rrs is hydrogen, Cr-Céalkyl,
halo CJ; g:6agkyl halogen, C3-C8cycloallcyl, OH or halo- Cr-C6alkozy; and
fis I 20f 3’ 5 maybe prepared by reductive amination of a benzaldehyde
T RHIVED HROP ORI T RORATNA A Pop9lIgtWhferEi RIS ASTBRAEH of
abeve. with an amine, a compound of formula V 10 H2N'-CHz(CHz),R2
V)

| > (IV)

wherein R’ is as defined above,

with an amine, a compound of formula V
AN~cH,icH,) R | Vi

. 4 ~
wherein B~ and n are as defined above,

The necessary starting amines and aldehydes are commercially available or are synthesized

using standard methods as e.g. described in the example section.

Secondary amines ITI may alternatively be synthesized from amide derivatives. compounds
of formula VI1

0 %2 (VII)

HN—G (CR,). R

. e
wherein R!, R” and n are as defined above.

Amide derivatives, compounds of formula VII are available by the coupling of benzoic acid

derivatives, compounds of formula Vi

=
HO. 1/[ j VI
o)



wherein R'- and n are as defined above. The necessary starting amines
and aldehydes are commercially available or are synthesized using
standard methods as e.g. described in the example section. Secondary
amines Il may alternatively be synthesizéd from amide derivatives,
compounds 15 of formula VIl 0/ (VIr) HN--.CH (CH2) R2 wherein R'. R2
ANFTErE ASTGERHRH4BEYE. Amide derivatives, compounds of formula VI
areravatabledhy thféccaupliig of benzoic acid derivatives, compounds of
formula-VI\ R 20 HO I(i (V1) O wherein R' is as defined above, with a 4 as
Tlewmfonry grfoimaland Tasese! i HFovigew itrh SATRPGIBY comprising a compound. as
JdmhRrasseslicalsompesilians coryiisingepablapatid as!/ defijediabove
as well as a pharmaceutically acceptable carrier and/or adjuvant. There is
provided in a fourth aspect compounds as defined above for use as ) .
Thisesr apRionidar inatinari isapsheesPe Hada 48 $7 BURIRP I 2RSS Sp digrapeutically active
stsefcompounds as defined above for the preparation of a medicament
for the treatment and/or prophylaxis of diseases which are mediated by
. CETP. The necessary starting benzoic acids are commercially available or .
- Theay besyidesdivediisagestanesaimemrundsas doiiestapus iiptile preparation of a
neempleseetinn e iallawing plbiejialions dseassedhR aroorediated by CETP.
temperature; THF: tetrahydrofuran; DMF: N.N-dimethylformamide; DCM:

dighlprangthanein.genesal e nemensiaturgyusedinthis Applicationds seq

based on AUTONOMTV 4.0, 3 Beisiein st samputerized system

for the generation o AT systematic nomen- clature Aldehydes (Acids)

(%ggfcgg und§ (ggoprmlg.la ISV %ndﬁ,}l/.l 'TEX&@"pgemS%}é‘tﬁ Pr, 'Ein%-n §f~,- s o
4-ty &%F&Byl%enrz“é’% SRVAE” T84 SolUtioR of —Peramre. Lt leralyaroiuran; M

BrofiBAejciopropybeh2éndfsiieiesiakin analogy to a procedure
scmribed in J.0rg.Chem. 1916,41,2262- 2%61 1.58 ,8.% . ol) iRy
TRICAE T8 A SaUSH HLBH) (5106 U TORY Soian T Pevmna B g
nﬁﬂbty@ﬁgmtmghtmﬁ;q@séamsfm the generation of IUPAC systematic nomen-
clature,

Aldehvdes (Acids) (Compounds of formula IV and VI):
Example SI-A:  Preparation of 4-cyclopropyl benzaldehyde:

To a solution of 1-bromeo-4-cyclopropylbenzene [synthesized in analogy to & procedure
iescribed in 1.Org.Chern. 1970, 4], 2062-0266] (1.58 g, 8.04 mmol) in THF at -78°C was
added n-Buli (5.08 ml, 1.6M solution in hexansg, 8.11 mrol) and the reaction mixture was
stirred at -78°C for 10 mun, DMF (1.253 ml 16.08 mmol) was then added and the reaction
mixmure was stirred at -78°C for 15 min. The reaction mixture was then warmed to 0°C
slowly {over 2h) and stirred at 0°C for 1h. The reaction was quenched with sat, NFH4Cl
solution and the aqueous phase was exwracted with ether, The organic laver was washed
with brine, dried (MgSO,), filtered and concentrated In vacuo to give a residue which was
purified by flash column chromatography (1:9 diethvl ether/pentane) 1o give 4-cyciopropyi
benzaldehvde (1.10 g, 94%) as a colourless oil. HNMR (CDC;, 300 MEHzZ): 8 9.94 (5, 1H),
776 (d, =85 Hz, 2H), 7.19(d, =85 Hz, ZH), 1.97 (m, 1H), 1.13-1.06 (m, 2H), 0.84-0.78

<Iij,

{m, ZH).



stirred at -78C for 10 min, Dy:P (1.25 m.l, 16.08 mmol) was then added
and the reaction mixture was stirred at -78C for 15 min. The reaction
mixture was then warned to OC slo (over 2H) and stirred at OC for 1h.
The reaction was quenched with sat. NH4C1 i ,qn solution and the
agueous phase was extracted oath ether, The organic laver was washed
with brine; dried (MaSO4), filtered and concentrated in vacuo to give a
residue which was purified by flash column chromatography (1:9 diethyl

ther/pentane).to give 4-cyclopropyl b zald]g de (1.10 g, 94%) as a
CHRIBRE Bl g Kl%rﬁt %PDX(E{?V%% ViHZ)™ hg(%ng) 7.76 (d, a=8.5
Hz 2H), 7.19 (d,1=8.5 Hz, 2H), 197(m 1H} 1.13-1.06 (m. 2H), 0.84-0.78
?HDIEP-ﬁ 385 OE AR HBIWWW E»‘é#&%?&r%? 4-cyclobutyl benzaldehyde:
&) Preparatiohl of-tii4cbromopienyleyclobttamol) Fo-ats0lutiah of 1) ml) was
4sglibromobenzens, (1.00:9.#-24,mma)ak-28G inether, (28 MU WAS mixture
added n-BuLi (2.65 m, 1, Ggl solution in he ne 4, 54 mmol) and the
Y@é&i&r‘?%&t & (as Siirfe 0‘?@%98?30’ H‘é;? l%ﬁ?éh%ﬁ%t?%é“&ﬁd and
4.6 6mmol naras:ther adtdetzanth “théorection iixturewasrstirretvats<R8Csiowiy
far A5 min. Hhe teaction mixiuie was tan.slowly (over. 2 waemed 10 0C.
and stirred for a further 1h. Water was added followed by sat. WO
2007/090748 PCT/EP2007/050811 -19 NH4C1 and the reaction mixture
was extracted with ether. The organic layer was washed with brine, dried
(MgSO04), filtered and concentrated in vacuo to give a residue which was
purified by flash column chromatography (1:4 ether/pentane) to give
1-(4-bromophenyl)- cyclobutanol (330 mg, 34%) as a colourless oil, uH
NMR (CDC13, 300 MHz): 6 7.50 (d, 5 J=8.5 Hz, 2H), 7.38 (d, J=8.5 Hz,
2H), 2.57-2.48 (m, 2H), 2.41-2.31 (m, 2H), 2.02 (in, 1H), 1.69.(m, 1H). b)
Preparation of 1-bromo-4-cyclobutyl-benzene: To a solution of 1.37 g of
1-(4-bromophenyl)-cyclobutanol (6 mmol) in 15 ml DCM were added 1.15
ml of triethylsilane (7.2 mmol) and the mixture was cooled to -78C. Then
1.15 10 ml of boron trifluoride diethyl etherate complex were added and
the reaction mixture was warmed to -40C and stirred for 8 h. The reaction
was then quenched by addition of 10% aqueous KHCO3 and the mixture
was extracted three times with DCM. The combined extracts were
washed with brine, dried with magnesium sulfate and concentrated. The
re- maining residue was purified by column chromatography (silica gel;
cyclohexane) to give
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15 0.84 g (66%) of 1-bromo-4-cyclobutyl-benzene as a colorless liquid. iH
NMR (CDC13, 300 MHz): 8 1.85 (m.,1 H), 1.92-2.18 (m, 3H), 2.33 (m,
%‘j 3.49 (quint, J=8.5 Hz, 1H), 7.08 (d, J=8.5 Hz, 2H), 7.405(% J=8.5 Hz,
W .0850?%4 aration of 4-cyclobutyl-benzaldehyde: The title & 586??&/%‘585”
synthesized in analogy to 4-cyclopropyl b&nzaldehyde (described 20 in
e le SI-A) using 830 mg of 1-bromo-4-cyclobutyl-benzene (3.93
f?l %‘?? FQTQ g ‘Fé’}ﬁ%ﬁ‘% %’8%%7%?%%%3’%&%“%'h&a%&aﬁﬂ?égy% igiyrashed
andteREnR ot OIMEY2.86 Hemd inT lkenisolattd iesidue Wwaspurifiadhbyhich was
ﬂﬁﬁﬁ%&'lﬂg’ﬂa&h&@ﬂﬂﬁ&@%?&hﬂ@%ﬁ@@ﬁ@é%ﬁ‘%ﬁm% $0,0ives 43 M henyl)-
of 4-cyclobutyl-benzaldehyde (67%) as a clourless liguid. iii NMR

(EBersanpoRigs: 5188 GRo PRyt 28R, SR b, 400 MHaky 3844,
(quing, =88 Hz 34 H), 1285086 Ad) I=810 Mg ( 2H)1HE, 8 U (R IF60 M), 2H), (m, 1H),
91967 ﬁﬁ 1{—@} Example S3-A: Preparation of4-0-flu oro-cyclobutyl)-ben

zald9e yde: ‘a) Preparation of I-bromo-4-(1-fluoro-cyclobutyl)-benzene: To

ution af 5.66 g of 1-(4-bromophenyl)-cyclobutanol (24.92 mmol,
e e RS T T B vere added 4.23 g o
(diethsdarriproysulfirarflid iide (959 B0 249 manol) &nOEoIT e lfead M were

mixgdre as-stired @t Rider 32 MiRethen: sit N Q3s slIIan WaS Then 1.15
ad eg and trg_e resu tir&g trﬂli)l(tléﬁe was extrlagted_wit DCMd ghe_ cgg,mbin.etgl )
ofHiE B ALY iste WA WS BRIRE. Ad (RAJSORY” Hiterel aherEire ves
Wereed 7090 74 8rReTEP OG0 D8 1hCtiRg Benthateduisnvirsbibytadgitieract 10%
regigur yirhovas dudhieddy.flash-colidmnaromategrap e NL 88% ombined

peniane teoregP/aeshl- Wik %;'?'ﬁé!-%rljzg 0'%%0'%% ARenERne, (388,980 OFhe re-
a colourless liquid. ‘331 Erepara 011 Of -a-ﬂu
OFBREYBIDIMISAL Fen 24 deti e c Gurie dieeainpening(Hees sphtvelsibedig) to gve
analogydew-cyclepiepylhsazaldehyde-daescibedrinaxample SLAR) CDC,, 300
usi%? 1_.%45 of 1-bromo-4- 1-f|uoro-cxclobutyl)-benzene (7.16 rﬁm(jgf,

45 i O &1 B rhbtar satutioh ‘SR mBulan Hexaie (78 Fiiofy And e 4 i 7-08
of D IAR .61 32Hmmdl . 4 IE8 BIH artiHgy clobutyl)-benzaldehyde was isolated

as crude product as a light yellow liquid (1.23 g, 96%). is NMR (CDC13,

300V )tk 84 Ainycldthed-bertmali)d:0 2.49-2.8i (in, 5H), 7.63 (d, J=8

Hz, 2H), 7.92 (d, J=8 Hz ZﬂH 10.03 (s, 1H). Example 54-A: Preparai .

o R R oA R TR B omomy R & Ch iy perioed

315 gramalehe plafisord isOiprepyl ) -t -Cy3idbHisdRiEn0 03P tatrel). 2.7 mlofa
1.6 motlar solution of n-Bulli in hexane (4.32 mmol} and 605 ul of DMF (7.86 mmol). The
isolated residue was purified by flash column chromatography (5:95 EtOAc/cyclohexane)

to give 422 mg of 4-cyclobutyl-benzaldehyde (67%) as a colourless liguid, " NMR (CDCls,
300 MHz): 6 1.89 (m, 1H), 1.97-2.26 (m, 3H), 2.40 (m, 2H), 3.63 (quint, }=8.5 Hz, IH),
7.36 (d, }=8.0 Hz, 2H), 7.81 (d, }=8.0 Hz, 2H), 9.97 (s, 1H).

Example §3-A:  Preparation of 4-(1-flnoro-cyclobutyl)-benzaldehvde:

a) Preparation of 1-bromo-4-(i-fluoro-cyclobutyl}-benzene:

To a solution of 3.66 g of 1-(4-bromophenyli-cyclobutanol (24.92 mmol, described in
example S2-A) in 70 ml DCM were added 4.23 g of (diethylamino)sulfur trifluoride (95%,
24,92 mmol) at (°C, The reaction mixture was stirred at 0°C for 35 min, then sat,
NaHCOs- solution was added and the resulting mixture was extracted with DCM. The

combined organic extracts were washed with brine, dried (MgS80.), filtered, and con-



chloromethane was heated to reflux. Then 2.63 g of N-bromosuccinimide
(14.8 mmol) and 15 326 ma of dibenzoyl peroxide (1..34 mmol) were
added in small portions. After 5 h the mixture was cooled to 0C, filtered

WhHtreeotient was evaporated. The remaining residue was 3(&58?\9%’8%%11

10

i5

30

15 ml ethanol and was added to a suspéffision that had been prepared by
addition of 2-nitropropane (1,4 ml, 15.5 mmo]), t tion of 340 mg
SRR 8RBT, SIS YHED FRRe A SO P LS aorh
itwWdfitteredcihe sobvehtoas 20 rémoved dnbluthb -tenraining te siddéonas:

dissalyRd i EOAC and washed with 1 N sodium hydroxide solution, 1 N
HCI solution, saturated NaHCOS3 solution and with brine, The EtOAc layer

"‘{3351? §ma§'(%d0 ith magne Séjﬁg;e’g% ﬁtgehexaneyEQd concentrated.

tion of the residue tOAc 10:1) gave 1.

(09081 PP S "tféizr%iﬂ’@%ﬁ%mﬂ tﬁﬂ@dﬁmﬁywéﬁw%&fa@&w&f&%ﬂﬂbed
ligheyetply il A0uNMR (CRE113>3000MHZ: 12D 28 balt 1 F8dnzer2HY, 16 mmol),
8%@91 8{? 1*&%%1?})33&1&1(& &'E‘huﬁ%f%@]&l% %’58%? repaLation afi of pMF (14.32

4-pentafluoroethyl-benzoic acid a) Preparation of

4%@@&5%é}o%ﬂwpwéﬂféﬁwmebeﬂaﬂmem Fodspba oMt P 3, 2 light

A3AIHMGH: gﬁ@dymmtﬁlmm@mw%@%@ %(%glﬁr;lplzﬁg% 1H),
IO | to

n?t %Na% h%%% ?f%(?é?o?fg’t?'%ﬁr 4\% herihib rr@tg&%%@t Flicti off

After coollng et | acetate (200 mL) was added and the mixture was

filksfsePiRra RO RIS At R R e TS Tom et Ehy)-
between ethyl aq&t;a;gggld&gme and WO 2007/090748
PCT/EP2007/050811 -21 water. The organic layer was washed with

b%@%’IQEB?%@\@Qggﬂ& @ ﬁ']’@d?@[@&q} Wt%‘h!@@é?ggmﬁlﬁ%@zm() ml tetra-
he(é%t@a%n;) %é%%%t radle ) af %rg% e tl N- om o%gggng%? e ?145 g 1)1101) and

4,ﬁén@mﬁﬂxbeuquMQm@é¢@4$tmm]mrgz{dﬁed in small portions. After 5 h the

4-pentafluareethvibeneoritiled 2rdBisk d3ennmobapsRetassibiMmaini mtY residue
h)édro ide (3.03 o 54.0m oI?ldn wat 5[ 0 mL and eth nol (? mL)

heAte 35%15 Sk ToPl e ROR S CABHAL éosaou 5’rrlmv9§stparl? oRed

betlgsem piV-alrdrydrethidricrakitd . Sohmion WricseltiyimebidtenTheddraeic 8
Iauﬁﬁm washed mithibknge elrdedﬂ\ég%%)d@ndnwwatgdered the solvent was

Chromat ra i02, heptane- eth ro itle

O G RN (3 78 B OISOl RIS 1Sk D388 IR i
Semr Praperhition dfﬁ%ﬁiéﬂiﬁ%@ilﬁéﬁﬂ%@@esolumn and with brme The
1@@%%%(%&@@1#@%514&8 kanzeneddsikh gubi)mehvasdissobved i TinEfication

of ﬁlé resﬂue silica gel; c-hexane/FEtOAc 10:1) gave 1.1 g (30%) of 4-(1,2,2.2-tetrafluoro-

i-trifluoromethyl-ethyl)-benzaldehyde as a light vellow oil, HNMR (CDCls, 300 MHz: §
7.82(d, J=8 Hz, 2H), 8.03 (d, J=8 Hz, 2H), 10.11 (s, 1H).

pr ep ared by

Example S5-A:  Preparation of 4-pentafluoroethyl-benzoic acid

a) Preparation of 4-pentafluoroethyl-benzonitrile:

A mixture of 4-iodobenzonitrile (10.0 g, 43.7 mmol), sodium pentafluoreproprionate
(15.4 g, 82.9 mmol}, and copper(I) iodide (16.6 g, 87.3 mmol), DMF (160 mL), and
toluene (60 mL) was heated at 160°C for 16 i, allowing most of the toluene to distil off.
After cooling, ethyl acetate (200 ml) was added, and the mixture was filtered through

diatomaceous earth, and the filtrate was partitioned between ethyl acetate/heptane and



cooled to -78C. Under argon a 1.6 M solution of n-butyl lithium in hexane
(3 13 ml, 5 mmol) was added dropwise keeping the temperature below

70C. The clear colorless 15 solution was stirred at -78C for 1.5 min 6} q)
PCIVEP2007/050811

W[S’M‘F-”(R bl ml, 15 mmol) was added quickly. The reaction temperature

10

15

increased to -68C. The reaction was stirféd for additional 15 min at -78C,

uenched with IN Lueous h hloride.s tracted t
30’(&%"'&1 ?Hﬁloéﬂ%g}c %%e 8mb w%lee(? ortg%aﬁﬁ%}lFayélres vk/ere Wishnglij(e e Omte%]c&m
warersaarh (B wWith eatcrand destfie eisdisodiafvidedivdiSekrivnoerieh 05 ¢

over. sodiupysiifais; diltered and-30 the solvent was evaporated to leave
the product as a colorless oil (920 mg, 100 %). The product was pure

epobah lo.he s %)QHt%ﬁUXH&Fﬂ RextseR;MS (ISP) 179.2 (M+H"). i
NMR (CDC13, 300MHz): 8 10.02 (s, 111) 7.84 (d, 2H), 7.69 (d, 2H), 031

(& @Ww@“ ﬁwwe@e@f&%th&:wﬁ@ﬁw%%f%é £1 35l i Ropaxiom
Preparadio (8 6B4x(34 1. rdiméthy waapyHebehr atdetiyae THE title senipeieddt reflux
Was gyRthesiz %Qo*ﬂn@%'@%ﬁ%%%B&%bﬁé&?%&f@m@x{}&om loric acid

dimethylpropyl)-ben zene fsynthesaed in analogy to a procedure

dREHBRAN Sfehirc ke IR 1967, W12 5 76 5735) (3RO - and
lei@mmel, EBubinéBeS541h 1(6K)-sbiptiore-eihhexae ghdammotylaerd D Ftle

(434200 mmel). The)isalaiedsasidue was prifiediby, flash column
chromatography (1:9 ether:pentane) to give 4-(1,1- dlmethylpropyl) -benz-

eh 79 90% loyrl i, 'H.NM DCI3, 300MH
9%3{}@ é% m ?ma ?gfgqo rﬁ]%é%ﬁ%alylb nzﬁc{& 2).

5Hz, 2 “5Hz. 2H), 1.69 (q,
J=7.5Hz, 2H)13 (s,.6 068 =7,5Hz, 3H). 1 Prlmr
TP R g A & BepALbtors ot Sh D and
Smﬁlmbmm‘/éfﬁyltbhbnwgo;"e@ﬁyﬁ ariphaidnydf ochioyldiehBiabig tof(@<Ii3 dronl. 5
SHrflueremetk rah@hyﬁe M@I{ﬁl@&%@éamnmm (e(gisspived:in cél%ﬂl@!:s

d cooled der nitr
e ot M ——
didpwisetioneeR0amin igykeesing theXEmpesatast Bewwesinoddor, mifgional 15

agdition therepctieR-mixreNvas stitagdab B firdditianabd aimiski el twice
refl d for 17 h. e re actio mlxture1 is then cool &igwn to. %C and
tréy ‘eBh Wé%eﬁ m‘“‘ ez ?Fhe%vg%gl“éaver a period of £

Aftéih E%W%WQQSMWMEW% paEo TS é@ﬁfé@ﬁﬂé@é&%h@iﬁ@@?dﬁé@reé and

1 and once
min.

20 digsalyeehinRCMpndtae Amine pxpiaiad 20 wiee wikhoibaoueousoHGL The

Th bined h d .
NP A L G0 15 Cae e blrion S v D T M1

COﬁ?ﬁih(éEDC]g 300MHz): 6 10.02 (s, 1H) 7.84(d, ”H) 7.69 (d, 2H), 0.31 (s, 9H).



organic phases were then washed with water, dried over magnesium

sulfate, filtered and concentrated in vacuo leading to 4.44 g colorless oil.

This was dissolved in 100 ml diethyl- ether, treated with 9 lcgr(? @ i
W&éﬂ%gf@ﬁ?&?, stirred at RT for additional 30 min, 25 filtered rz?n /'r% %%%]3}1

high vacuo, leading to 4.6 g white solid €22 %). MS (ISP) 207.1 (M+H)'.
Example S2-B: Preparation of .
R0 A R BT LOR A RTeRY eh SRS o)

Preparation of (4-chloro-3-trifluoromethyl-phenyl)-acetonitrile: 30 3.94 g of
ALBEGHIBATBIRHAINIS LR HIGE iB HRARL bR AEEARIY DA 4 R8I -SHIP U6 ¢ -
sodiumyyanide (216 mmethuwere suspeoges npt2criliDMSQ indler 2gen. Res
g}%%%?ﬂlﬂﬁﬁ\é‘% DO7090/A48 Pl g'?%h@&lﬁ%%%%%u%@zé‘,ﬂdﬂmt&%@on in

. ‘The réaction mixture was then poured on water/ice and ex-
5 thioRie-rodrimes With DEM i cofBel ditfaiiflapiasss Wetes Raghedby
vfithivaten;:ddednuithraggne siuch syltaten filtered-ahd Icbnoepthgted i) - benz-

vagUo, Jeaning, togdd 88,9 ofildsiess oil. 'H NMR (CDCIL, 300MHz): 9.99 (s, 1H), 7.82
chloro-3-trifluoromethyl-phenyl)-acetonitrile as_a dark red m& Wrgch was.
e?%@s}éﬁ (s, 6H), 0.68 (¢,

difedtfj- o0& 5t th - By it hon of - 2. 1.3
214-8Hlgra3-trifluoromethyl-phenyl)-ethylamine hydrochloride: The title
compound was synthesized in analogy to

10 2H3rieramdnkiflaeramethyd-wienirethylamine hydrochloride (described
in example S1-B) from 3.188 g of crude (4-chloro-3-

”ﬁl&éﬁ({? et tﬁ” P @?@Q)éﬁ%ﬁtgﬁwg@fﬂ&é mmpog&qgm @x?ﬂ-—Mh ylamine

borane-THF compléex 10 solution in THF (76 mmol). The product was
obtained as a wHHESSRPI82 g, 40%). MS (ISP) 224.1 (M+H)*. Example
S3-B: Preparation oft-(4-chloro-3-fluoro-phenyl)-ethylamine (S3-Bl) a) .
Preliaratidn-8f dretidrilvofird -(Runlio-talfibdn tépd mmol) were dissolved in
4-Shioros3-fiuorebrazaldahyde(13g:83upal) SKharmmeniue goetaiiiran com-
(14.6 1‘%@ mcg 5 were dissolved in acetic agj 159 I)j and i
e a1 e R
réffefor §:SFC Atfer edoling HRTWaEPEZOMYAVEE Bade R TAosHgjtional 45 min,
Peaeipiaieet fthe TeacHeRewas exiiactedivarcinles with pealtylerarcated
C%'%{);f(ej%'l 3: Qﬁ?dt(%g(@ b{gle(?.?%{ ‘ %@{%AQ YELSNE i)%ﬁg/\tl)%s ,B WD WRLer %@Qrﬁ%ﬁuxin gthe
ag. NaCl solution, dried’'over magnesium sulfate, filtered and the solvent
WESSTEPRATETS Varcuseticrbsiiuesifes Hiroelfis by hah BERRAC cxtrated
20 chraraaingaphyJEinyHacerate/cycinbexanestihHh Fheacs uke pradetivitiasneen-
Sl*[IIST'%ee(P Q%Bﬁlp tQ%@ ﬁ‘ %%h(t;” ﬁ%’ 1 ?%ﬁréﬁ%t&ﬁlﬁ% twice with DCM. The combined
1-chloro-2-fluoro- (S -nitro-vinyl)- ' _
organic phases were then washed with water, dried over magnesium sulfate, filtered and
concentrated in vacuo leading to 4.44 g colorless oil. This was dissolved in 100 ml diethyl-
ether, treated with 9 m1 2.6N HCl in diethylether, stirred at RT for additional 30 min,
25 filtered and dried under high vacuo, leading to 4.6 ¢ white sohd (72 % ). MS (ISP} 207.1

(M+H)".

Example $2-B:  Preparation of 2-(4-chloro-3-trifluoromethyl-phenylj-ethylamine
hydrochloride

a) Preparation of (4-chloro-3-trifluoromethyi-phenyl)-acetonitrile:
30 3.94 ¢ of 4-bromomethyl-1-chloro-2-triflacromethyl-benzene (14.4 mmol) and 1.06 g

sodium cyanide {21.6 mmol) were suspended in 12 ml DMSO under argon and stirring
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benzene (10.9g, 66%) as a light yellow solid. 'H NMR (CDC13, 300MHz):
8 7.29 (d, J=7.8 Hz, 1H), 7.33 (d, J=9.3 Hz, 1H), 7.50 (t, 1=7.5 H7, 1H),
7.54 éd J=13.6Hz, IH), 7.92 (d, J=1.3.6 Hz, 1H). 25 b) Preparation of

W2 A8 8%3-fluoro-phenyl)-ethylamine: Lithium borohydrldgqyﬁ}gﬂﬂﬁ%i(’ si1
mmol) was suspended in THF (50ml). T#methylchloro- silane (21.6g,

198 ise. A solution of 1- Ioro 2-fluoro- 4

B S T B PR B D S T S e e
Stmﬁ’gl gas Buoluich [OM fdamcfonmatidnrarascaisesyedr émvi@wmt?eth water, dried
SHARSRSIARWASSIRIE bR ol S et 3AGRIRHY M@@M&@mgg was-

s Issehenpnep e s gl e sdie ool

ytémizx(&@hloro 3-fluoro- phenyl) ethylamine (3.1g, 73%) asa Whlte SO|Id.
MS (ISP) WO 2007/090748 PCT/EP2007/050811 -24 174.1
(MY HANIMP (DNS D dfs- 300 Mbta)h SHR192h () IF4t8 vz id B y3rOch (bride:

J'rﬁe%ﬁé’co%#{)o&&%‘é%ﬁﬁ@s&eﬂrlﬂ &n%&%m&@(ﬁﬂ%%r@@ t‘}‘fﬂ:lgr@lﬂgdgd henyl)-

7.8Hz), 7.53(t, J H). Example Name *
ze@xt%wafohgdﬂmlaimﬁmf%‘%ﬁmﬁwawb B5tem 7i% a\ﬂiw}deéﬁ 0ro-3-
chiiride 2¢@-Chtonoyl-flunsoiphenid)Sethytdming Hydie S B SlaBe1 T Hcomplex

(%m)oﬂww e At} umg&;@@&wbﬁmé‘mgw@ &MQ{@%% “Bdo%w). MS
Sl B 206.2 M+ L chloride S3-B5 2-(3,5-Dichloro-phenyl)-ethylamine

UGN SEB 190.2(M+H)-
2 (3 -Chloro-5-trifluoromethyl-phenyl)-ethylamine S3-B6 SI-B 222.2 (M+H)
hijdradhtoride: 2- sy srerfiiorblrsts Jivshemisn sthsibramans 858 B 1
SI-B 208.2 (M+H)+
a) Preparation of i-chloro-2-fluoro-4-(2-nitro-vinyl)-benzene:

4-Chloro-3-fluorobenzaldehvde (13g, 82mmol) and ammoninm acetate (14.6g, 189mmol)
were dissolved in acetic acid (150ml} and nitromethane {12.6ml, 234mmol) was added.
The solution was heated to reflux for 1.5h. After cocling to RT water (120ml) was added. A
sohid precipitated. The reaction was extracted three times with methylene chloride. The
combined organic layers were washed with water and sat. aq. NaCl solution, dried over
magnesium sulfate, filtered and the solvent was removed in vacuo. The residue was puri-
fied by flash column chromategraphy (Ethyl acetate/cyciohexane:1/4). The crude product

was suspended in heptane, filtered and dried to yield 1-chloro-2-fluoro-4-(2-nitro-vinyl)-
benzene (10.9g, 66%) as a light yeliow solid. '/ NMR (CDCh, 300MHz): 8 7.29 (d, }=7.8

Hz, 1H), 7.33 (d, }=9.3 Hz, 1H), 7.50 (t, ;=75 H7, 1H), 7.54 (d, }=13.6Hz, IH), 7.92 (d,
J=13.6 Hz, IH).

b) Preparation of 2-(4-chloro-3-fluoro-phenyl)-ethylamine:

Lithium borohydride {2.16g, 99 mmol) was suspended in THF (50ml), Trimethylchloro-
silane (21.6g, 198mmol} was added dropwise. A solution of 1-chloro-2-fluoro-4-(2-nitro-
vinvl)-benzene (5.0g, 24.8mmol) in THF (20ml) was added dropwise. Strong gas evolution
and foam formation was observed. The white suspension was stirred at RT for 3 days.
Carefully MeOH (80ml) was added. The solvents were removed in vacuo and the residue
was purified by flash column chromatography (CH,Cl, / MeOH+5%aq. NH,OH 4:1) to
vield 2-(4-chloro-3-fluoro-phenyl)-ethylamine (3.1g, 73%) as a white solid. MS (ISP)



hydrochloride S3-B8 2-(3-Benzyloxy-phenyl)-ethylamine hydrochloride

S3-B 228.4 (M+H) 3-(3-Trifluoromethyl-phenyl)-propylamine S3-B9 SI-B

204.1 (M+H)" hydrochloride S3-BI0O 3-(3-Chloro-phenyl)-pr in
WV OSH e S1-B 170.0 (M+H)' S3-I(3i1 Phem/-Pr ORI rsosns
3-(4-Chloro-phenyl)-propylamine hydroctioride SI-B 170.0 (M+H) S3-B12
2-(3-Brotno-4-fluoro-phenyl)-ethylamine S3-B 201.1 (M+H)'_ Prepared in

oY xR BN SR Rt i G 1 210 SO e,
2(B-romad-ehloraphenyl)-ethylamneld g-Preparatiineof7.53 (t, J=6.3 Hz, 1H),
(:}-@gbrpoz-ﬁ-chIorophenyl)-acetonitrile: The title compound was
synthesized'in analogy to example S2-B using 2-bromo-4-bromo-
methyl-1-chlorobenzene (prepared in analogy to a procedt S j
RFEPENT2003; 46(20), 4232 - 4235) (570 mg, 2.00 mmol) an )
sodium cyan g€ tleidhmgiu8rotphrmdl) dvtengive e desired pradu N
daired oilwhich was reacted on without further purifi- cali(?ﬂf%) P et
Preparation of 2-(3-bromao:-4-chlorophenyl)-ethylamine:.The title

cmun:izxi\féécﬁ}ﬂfﬂé%ﬂlé%‘"?ﬁpéaﬁg}@g‘ffﬂf@@mBh‘éd’é}i-B usiggEruges. | (M+H)*
(3-bromo+4hthiderophenyl)-acetonitrile (475 mg, 2.06 mmol) and 1M

orane-TH tex-{4 Mt-WO2607/090748.2C P2007/0508TT ]
| $800 pagh.2 (M+H)"

-23-B4 21,

629%). MS #88J%36.0 (M+H)". WO 2007/090748 PCT/EP2007/050811

-23-Example $5-BicRreparatioy) oft By{drohidrpd 8elthyiiqph ey dthy lainihev+H)

hydfgethe desaybPreparation ofZsghic Héﬁt:\{:f)t—iéxffﬁﬁﬂﬁ?édd'yde' Toa

sghution of 4.319 g of 4-bromo-I-chioro-2-ethyl-bénzene (20 Hinkol) 3A250M+H)"

ml diethyl-}éYﬁ’é’r‘f}%%Fg'd to OC, were added dropwise 12.3 ml of 1..6M

n-BuLTin hexaneauAfies-adimnenksiitrpvigat D& amdi2ne at RT, a solution .

oPZHB m DUE, G ol in 10 ml diethylether was added %B\A@é’éﬁ? (M+HY
r

temperature raised from 20 to 28C) _After 1 h additional stirring at BT .
{hevaRction-fivHerenms BRTMledRITRE B ABRREE with] T50%m) water™ 1)
ANd ex- tragtesl with:diethylethencihe- paypldineciorganic layers were _
; ; ; SI-B | 204.1 (M+H)"
WE5REd with bring slied over o

S3-B10 | 3-(3-Chiloro-phenyl)-propylamine hydrochlonde SI-B | 170.0 (M+H)"
S3-Bil | 3-(4-Chloro-phenyl}-propylamine hydrochioride SI-B | 170.0 (M+H)™
S3-B12 | 2-(3-Bromo-4-fluore-phenyl)-ethylamme S3-B | 2011 (M+H)™

* Prepared in analogy to example

5 Example $4-B: Preparation of 2-(3-bromo-4-chlorophenyl}-ethylamine:

a) Preparation of (3-bromo-4-chlorophenyl}-acetonitrile:

The title compound was synthesized in analogy to example S2-B using 2-bromo-4-bromo-

methyl-I-chlorobenzene (prepared in analogy to a procedure described in J.Med.Chem.;

2003; 46(20), 4232 — 4235) (570 mg, 2.00 mmol) and sodium cyanide (147 mg, 3.00 mmol)
10 to give the desired product as a dark red oil which was reacted on without further purifi-

cation.

b) Preparation of 2-(3-bromo-4-chlorophenyl}-ethylamine:

The title compound was synthesized in analogy to exampie S1-B using crude (3-bromo-4-

chlorophenyl)-acetonitrile (475 mg, 2.06 mmol) and 1M borane-THFcomplex (4.12 ml,



magnesium sulfate, filtered off and concentrated in vacuo. The residue

was purified by 10 flash column chromatography (heptane / AcOEt: 95/5)

to yield 2.1 g of a colorless oil. MS (ISP) 168.1 (M+H)'. b) Pregaration of
W?( 9gﬁjl%0|76*3%-ethyl-phenyI)-ethyIamine hydrochloride: The titis (/:%Ir)ﬁ{f)ﬁgﬁ}ﬁﬁ H

was prepared from 4-chloro-3-ethyl-benzatdehyde in analogy to example

R DN R Bt S A T S S on T b isP) 236.

chVtide’ a) 1-Benzyloxy-2-tert-butyl-4-methyl-benzene: 8 g of
2-tent-Butyl-4-methyl-phenol (49 mmol) and 16.36 g of potassium
carbonate (58 mmol) were stirred in 120 ml DMF until a suspension was
formed, 6.74 ml of benzyl- 20 chloride were then added dropwise and the
reaction mixture was stirred for 24 h at RT. After two hours heating at
60C, the reaction mixture was cooled to RT, filtered off, diluted. with ethyl
acetate, and washed with water followed by brine. The organic phase was
dried over magnesium sulphate, filtered off and concentrated under
vacuo. The residue was puri- fied by flash column chromatography
(heptane/AcOEt 98/2) to give 8.647 g of a colourless 25 liquid. MS (ISP)
255.3 (M+H)4. b) Preparation of 4-benzyloxy-3-tert-butyl-benzaldehyde: A
solution of 6.985 g 1-benzyloxy-2-tert-butyl-4-methyl-benzene (27 mmaol)
and 115 g ammoniumcer(1V)-nitrate in 1000 ml acetic acid (50%v/v) was
stirred at 90C for one hour. After cooling down to RT, the reaction mixture
was extracted with AcOEt/heptane 30 1:9, dried over magnesium sulfate,
filtered off and concentrated under vacuo. The residue was purified by
flash column chromatography (heptane/AcOEt 95/5 to 90/10) to give 3.48
g of an orange solid. MS (ISP) 269.3 (M+H)". c) Preparation of
2-(4-benzyloxy-3-tert-butyl-phenyl)-ethylaminehydrochloride: WO
2007/090748 PCT/EP2007/050811 -27 The title compound was prepared
from 4-benzyloxy-3-tert-butyl-benzaldehyde in analogy to example S3-B1
steps a) and b). MS (ISP) 284.2 (M+H)'. Secondary amines (Compounds
of formula Ill): Example SI-C: Preparation of
(4-Celt-butyl-benzyl)-[2-(3,4-dichloro-phenyl)-ethyl]- 5 amine 0.38 ml of
4-tert-butylbenzaldehyde (2.25 mmol) and 0.227 m1
2-(3,4-dichloro-pbenyl)-



ethylamine (1..5 mmol) were dissolved in 4.5 ml methanol at RT, and after
stirring for 30 min at RT, were refluxed for-2 h. After cooling down to RT,

Wg’% 4% mmol) sodium borohydride were added and agiek stk 11
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in at RT the reaction mixture was tkg{a/ 10 refluxed for 2 h. After
coollng down to RT, the reaction mixtu as treated with 4 drops 1 N

@Qs%oﬁc@%?aﬁ%%ﬂ yasua. Le seside was iluted with wedeFbchloride

EtOA After se- paration of the organic phase the aqueous phase was
extr{])acted with EOA&) an t e fgenzqu arganic phases were washed

]ﬁpn atlarled wi ﬁ?é 'r?e ium su PTtered off and concentrated in

v”a@a@ommérr@éfaaé@wa%bma by RlotmArcEhYopsareaT AP R0 b Bldikdiethyl
?&;h&g%gedh@mb@ﬂ%le?ad@e@ e plhang. E@lDblﬁssmiscBw& il {S%.6) AMES 30 min.
ISP M+ S ar

ZTﬂfwer’tigbutyl %%%?I?—[%ﬁnﬁfgrlo%l}r uio%orrﬁe jie?[]ly ¥ tﬂl E)%fiﬁgthylethei
Ov62 #ilet drprtiss(tspRpZaTHeRae J@g)l(l_;gu@yﬁ%g% figgldr ad itional stirring at
26(4- fh&@n@;ﬁﬂfiﬂ&f@rmbaa@iﬂérpwama)eemmamum hydmsh lotideté? 4@ ex-
mmc%e) sdé%gt %lr aessogimlggé l%?pa grié% 6“@@&93%%@1‘59%139%%1 over

ano after stirririg min at RT, were refluxed

fonazpesae ﬁ@&%ﬁgt%mff@rﬁromlwmgﬁm&?%f%a HpBpsLied by

hﬂﬁmlﬁ@m;eow@lﬁdt@@dpaﬁenthmg farOBmin/ a1 R Tidlde reaofionchobiesreil. MS
§PH] re -f d for 3 h. After cooling down to RT, the reaction mixture
was trea ed W|th .5 ml 1 N 25 HCI and concentrated in vacuo. The

régiHiRp %%?Hlﬁft%ﬂ%ﬁ%%@é?}@@ﬂ@ﬁh%t?@@ﬁ}iﬁ AP e Brganic
phiasedhe aguenusphaspanasiextr dotetnith dEtQAerantd theieomivisedy to

OIGaNIGPEANS METS Washed prine, digd wh magnesium sulfate,

filtered centrated In vacuo. The residue was purlfled by

R AR S S R A e

2007/090748 PC?]T&bEl@QOO?/OSOSM -28 Example 53-C: Preparation of
(4-cyclopropylbenzyl)-[2-(3,4-dichlorophenyl)-ethyl]- amine A mixture of
4-gyciparopythenzaltehydeni2d8ing:nk<£s06: mmol), 2-(3,4-dichlorophenyl)-
eté‘l('&i”; te‘?t(%ﬁi‘%mn%!eﬁ%{g%%%ﬁﬂg malaeular sleves B8} Hnate (58

dieth 5 was stirred at RT overnight. The mixture was filtered

thﬁ?‘%ﬁ}@ﬂ Wélﬁéﬁ*)‘&ﬁd“c%?ﬁd@h%@d‘mlb%&&?%S@%’Vﬂ%é%’é‘r‘?%s(b%ﬂ]ih&f R
whithrivas shisgelveddal nethaiohrSobdivmboronhydricde{88imeg] /258 h at RT.

mRe)) Was,added.and hereaction.mixkie was i edoaRT #ar Afiered off, diluted
with ethyl acetate, and washed with water followed by brine. The organic phase was dried
over magnesium sulphate, filtered off and concentrated under vacuo. The residue was puri-
fied by flash column chromatography (heptane/ AcOE! 98/2) to give 8.647 g of a colourless
liguid. MS (ISP) 255.3 (M+H)".
b) Preparation of 4-benzyloxy-3-tert-butyi-benzaldehyde:
A solution of 6.985 g 1-benzyloxy-2-tert-butyi-4-methyl-benzene (27 mmol) and 115 g
ammoniumecer(IV)-nitrate in 1000 ml acetic acid (50%v/v) was stirred at 90°C for one
hour. After cooling down to RT, the reaction mixture was extracted with AcOEt/heptane
1:9, dried over magnesium sulfate, filtered off and concentrated under vacuo. The residue
was purified by flash column chromatography {(heptane/ AcOEt 95/5 to 90/10) to give 3.48
g of an orange solid. MS {ISP) 269.3 (M+H)".
¢) Preparation of 2-(4-benzyloxy-3-tert-butyi-phenyl)-ethylamine hydrochioride:



The reaction mixture was then quenched with 0.1N NaOH (aq) and the
mixture was diluted with EtOAc and washed with brine. The organic
hase was dried (MgSO4), filtered and 10 concentrated in vacuo to give
“{) AR K (4-cyclopropylbenzyl)-[2-(3,4-dichlorophenyl)- eﬁg}ﬁ Amine S8
(317mg, 75%) without further purificatiod’as a colourless oil. MS (ISP)

320.2 (M+ ample S4-C: Pre rat on of .

(418 H‘Eﬁﬁ b P SR 5 Phria r?%wgt%yﬁ“ AN a7 ichyde in analogy
Ptltepamaptmsa)f& shivro-dsttimerhyISFBnYRetByyitbyridine: A mixture of 2.5

g of 4-bromo-2-chloropyridine (12.6 mmol), 2.2 ml of (trimethylsilyl)-
aselyieney(@bideanolpdbdimeg efreapgpén)iodide (0,79 mmol) and 287

mg of bis(tri- phenylphosphine)palladium(ll)chloride (0.41 mmol) in
trigthylamine-(15pmpvas.stirred; M- Rk fosddyy B he-triethilamiae,was themy -

removed in vacuo, water was added and the mix 20 ture was extracted
with d|ethylethera]”"i;F'Pé3 combined organic extracts were then washed with
water and brine, dried (Na2S04), filtered and concentrated in vacuo to

o3BTl duewhHERDHAS Jsiifie R0y BURRHPRAIRATY Falsiy dichloro-pheny))-
(hepipnafztQAGNM0te OB iedive. 2 sehloedkhanol at RT, and after stirring for 30

’é\l/l_gl et ¥|S‘[‘lgllg){ i %}OQW dlﬁﬁeﬁ%égﬂng@%%’ AR é@ﬁ}cyé“%"{di% 9§od1um

210.1 Preparation of 2-chloro-4-ethynyl-pyridine:

Tboa et oddeigag ?ﬁéhfé‘nlbl%ﬁ‘?hfeiﬁﬁﬂﬁ‘l%I@cﬁ%ﬂﬁ%@ﬁﬁt@l"“ was then
10 (kiRSanroel) in ATHE(OMmipwene Bdded kh3®mhofard MaT BARdelistidnirops 1

rﬁgﬁél %ﬁ 37 %gcglﬂgam i€ fzﬁl 18”1’15'@ 'B%IH&% NAR §H[1rt%ﬁl &9{114\?&%[? E'%ngg After se-

n saturated NH4Cl solution was added and the THE was removed

UREFRSRICEE PERELPBAF R SRfRSOHE PRIRELPE PSS Atk d b dndghe com-
ethiyltetheg-aichtheesombined af ganidextractsdvere wasted withl fuatdiand off

b%&ugﬁ'&%u@}'@d%%%e &ﬁ@q@sﬁﬁ% GRRcenkaias I ¥acHen HReemaINNgo ¢

residue was purified column chromatography (pentane/diethylet

15 1605 g5aHt t%cé%\?@tgneHm}é%@ﬁ@%ﬁﬂ%lat}@%wagﬂ TS se) 3362
PCWAEB2007/050811 -29 pyridine (1.427 g, 91%) as an off-white solid.
"NMR (CDCI3, 300 MHz: 8 3.36 (s, Ill), 7.27 (dd, J=5 and 1 Hz, 2H), 7.40

(bt §:37: (dpkp8rbizon2bt) AC)eRrepaIationaf- [ 2-(4-fluoro-3-trifluoromethyl-
(4-tert-butyl-benz h) 2z %(2 £ ‘?ro p r|d|n 4-yl)- ethyl] amine: A mixture of

1.386 g of 2- chlo hynQ/f pyr| ine (10.07 mmol), 2.65 ml of :
4-tert-butyl- 5 benzylamine (15.11 mmol), 0.58 ml of cetl @)“ cid (]égfl%ﬂ%ﬁ .

APt 6% B EP SRt YE§ ARGB S BIRbAHE 1(9%‘6
20 inyéthanol (& pnvereyieatddridelQ56 imaol) and 340 mg of potassium carbonate

(2.46 mmol) were suspended in 7 ml methanol at RT, and after stirring for 30 min at RT,
were refluxed for 2 h. After cooling down to RT, 140 mg (3.69 mmol) of socdium boro-
hydride were added and after stirring for 5 min at RT, the reaction mixture was then re-
fluxed for 3 h. After cooling down to RT, the reaction mixture was treated with 0.5 ml I N

25 HCl and concentrated in vacuo. The residue was diluted with water/ EtOAc. After separa-
tion of the organic phase, the aqueous phase was extracted with FtOAc and the combined
organic phases were washed with brine, dried with magnesium sulfate, filtered off and con-
centrated in vacuo. The residue was purified by column chromatography {40 g silica gel;
EtOAc /heptane 1:4 then 1:2) to give 784 mg light yellow oil (90 %}. M5 (ISP) 354.3

30 (M+H)"
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sealed tube for 2 d. The reaction mixture was allowed to cool to RT,
diluted with 3N NaOH solution and extracted with DCM. The combined
anic extracts were washed with saturated NaHCO3 solution and brine,
%W(R?Q%O@ filtered and concentrated in vacuo. 10 Aﬂelr)(&‘{m%mwsn
chromatography (heptane/EtOAc 100:0 26 0:100) 1.688 g (55%) of the title

Compoun%?);\l(’g eé?gé%tgfﬁgiog 2 rc(?}y(\:llr(])IIJI upl}crjlbgqul)s[e)(gg dl%:}gll\c/}ll op%enylj ethyl]-

(4-tent-butylbenayk}{2-(4-chloro-3-trifluoromethylpyr-
azol-1-yl)-ethyl]-amine and (4-tert-butylbenzyl)-[2-(4-chloro-5-tri-
fluqr??m@gwmy&ﬂ@hapw:almeiﬂmﬂh@l@m%@a) Eiremﬁa;iqn(@ﬂ dichlorophenyl)-
ro Qro zole: To a.solu
SR D R E e et
mwwasra@ja@%?f‘aom%%lJﬁ@ﬁ%tgb‘awfﬁ%@%mw}t iakigtere segcpntrated in
3ad:inelye ﬂihed@%@ﬂxﬂwﬁw@ wagistinediabRdd oversightarsbthen boro-

ngu&ra}llzgg W'thzs%t n%mo was aac‘lrcp gha% § %%%‘%Q% %u éﬂ‘:{ %M eIQ?RT for 4h.

or anlc I r§were com |ned wal rine, 20 dried
fl'fé?é@aéﬁanc@#f@é?ﬁﬁéﬁéa’ﬁﬁl gaene s @1% Qﬁé\d%%ﬁ?@dapr@%@%mﬁ%@wag diluted
7%%) B®anhitesseliciwhich did. Mokreguire fitherpurificatidpSMS fISRY and

rigegylla't_& 1 hch) o P@Lwé(me Mf&%%&fé%ﬁ@@%bﬁlﬁ%gﬁ (%tlﬂ "’}f‘&hoﬁ‘&q enyl)-

title compound was's esized in analo mple usi
4stelotiyiseits 7 BaehydeitoD mghe. LRGN “é‘ﬂ?a?ﬂ%?éﬁ‘ﬁ%o(gﬂsﬁsm 320.2
6 (M-+Hmol) and sodium boro- 25 hydride (350 mg, 9.25 mmol). The

desired product (11.90 mg, 93%0) was isolated without further purification

ag-a6oleuyless @*yé{!@aﬂ&mf%ﬁﬂéz(Mg#ﬁ)&a@zﬁrpp@%ﬂm@ﬁyridin-4-y1)-ethy11-
3-(4-tert-butylbenzyl)-[ 1,2,3] oxathiazolidine 2,2-dioxide: To a solution of
2-(4-tert- butylbeﬁ?{’é ino)-ethanol (1190 mg, 5.74 mmol) and triethyl-

amine (3200 .1, 22.96 mmol) in DCM (15 ml) at -15C was added a
s@%?ﬁﬁ%?@ﬁfbﬂ@??@%?ﬂo‘h&é%‘ﬂlﬁ ay O TS EM (4 mi) over 10
minmTherseddiop shiktitenyas stisredyr @ind QO fom30mirt, Jilkdred minckthgsilyl)-

f"sr% fnas z%oi‘&‘?ﬁéﬁ?t?%'&é’%yaﬁ Eﬂ?)[&ﬂgé‘ﬁ)"y@ﬁu%fgfé%ﬂ Byvflﬁﬁgf bis(tri-

column chromatography to e desired compound (790 m
i% g, 2

WORBE B0 M PP DRSS | F WIS ENETTB S e e et
3{dReat:biLity I[Henz itk 12 2 Bloxathlazolidined-oxide (7 9@terigya3 A etimal the mix-

IntB gMaQ%Qth&e@%?@l&%? é&@'ﬁ@@%ﬂe@oﬁ@né@&%&@@% washed with
Nal04 (867 mg, 4.05 mmgdl followed y RuO2 (2mg). The reaction

BT Stk a Do 2N AP A8 Al A T PR gee whch
SWWMWWM&@WW@MW@QW@&%m dved-chloro-

organiclavers were sambingd wastied- vt brine idriekiow liquid. MS (ISP) 210.1

(M+HY

b) Preparation of 2-chioro-4-ethynyl-pyridine:

To a solution of 2.389 ¢ of 2-chioro-4-trimethylsilanylethynyl-pyridine (11.39 mmol) in
THF (90 m}) were added 11.39 mi of a 1M TBAF solution in THF at -78°C and the reaction
mixture was stirred for 45 min at 0°C. Then saturated NH4Cl solution was added and the
THF was removed under reduced pressure. The agueous mixture was extracted with di-
ethylether and the combined organic extracts were washed with water and brine, driec
(NaSOs), filtered and concentrated in vacuo. The remaining residue was purified by

column chromatography (pentane/diethylether 100:0 to 4:1) to give 2-chloro-4-ethynyl-



W?429070 074ﬁbenzyl) -[2-(4-chloro-3- trlfluoggmethylpyrazol l-y
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(MgS04), and concentrated in vacuo. The residue was then purified by
flash column chro- matography to give the desired product (640 mg, 76%)
s an off white solid. MS (ISP) 287.0 (M+NH4)+. d) Prepaﬁélﬂg

07/050811
ethyl]-

amine and

(4-tert-butylbenzyl)-[2-(4-chlgro-5-trifluorgm ol-)- hy. e:
PoRsderdien’d X NAHPE TG i@?%m&?wﬁxﬁééﬁiog%@ é] ﬁags{] 1H).
auteda sefution] Biz42ehlaree3Hrifludfordéthid: =B pixaddle (190 rig, 1.11
mmol) in THE (5 ml) dropwise. The reaction mixture was stirred at OC for
Otgﬂ@agﬁ\ﬁt%thsﬂ&Mtteﬁ&ﬁngﬁtaﬁmmbtﬁkBtSi@$§tMaéol@;t@t@ﬂﬁtﬁme
m a ortion wise re
vga % &ofé&[ g‘é% O}XV oro \én?fu r?ﬁre g&ﬁ)?lt Mecert butyl-

and’s |rred or ter whic the react

rhituderpias (dGdAchevith Bl 209 osif 2B q’ﬁ@tbﬁt%@ﬁ%&ﬂfr@dmm
W%Wﬁ@ﬁ&hﬁ%&@%y@mwh\@ anehthen ﬁgatethgmlﬂmd;@@wm@bm 105°Cin a
se e[i th e Lf'Ft reagt‘i:"o\rltvasix‘{m%d %&1\/\5% Ic’gol}l Qﬁ‘ﬁﬂ%tﬁ%ﬁh 3N NaOH
extracte acetate. The organlc ayers were combined, washed
wnhlmmen@ﬁw@wém@%m s ERPHMERE BRI SKEASH VB Gvath
%t@t%&d@ﬁﬂ@@@f&&ﬂlﬁi&@j@ﬁ{ Be, dried (NaqSO4} filtered and concentrated in vacuo.
( Jert-but 2-(4-chl = efhy! £

mzl, g%/c §I g % %p%égﬁ g gﬂﬂ + an 4%%6%3?5 ggﬁ%ylﬁ? Jfl asgmﬂgmjﬁ
ctﬂataosnttiuweﬁﬁtétﬁéfwétew JnretniSaRne tBe M H3o6) MS (ISP)
360.1 (M+H)' respectively which were separated by flash column
chrompltoffrdphyP Erampia 86-EreRrbpafatiorybf 2-(4-chloro-3-trifluoromethyipyr-

(4-ten-butylbenzy)s{2-GRrcyelopsanyiphenyd)ethyln28amine:Ta-ansalutio-

of m-bromophenylc clopropane (s nthe5|ze as described in J.0rg Chem.
1976,41,2262-2 5"167@{ h % h?&ﬁ*ﬁE (3 ml) at -78C was
added nBuhi (317 1, 1 6M solution in hexane, 0.51 mmol) dropwise. The
reauieniiR RS Ival et iarees tor 16 i A then a solution of

33(&&%&1@1&5/@631ﬁyﬂuﬁrﬁtﬁlﬁtﬁﬂm@ﬁﬁdm@mm @fiden(dQ@mpcial acetic acid
O 43mmol) I EHE i A Agded dioRyisen THE tacian MEtues ismon .

over 3 hours an en ue ched with 5ml 20% (v. ’?e
Tﬁhe r@géﬁ@ms&m@f@tégwéﬁﬁga R}ffe"eetwéﬁﬁaﬂt aﬁﬁiﬂt@ﬁdc% %ttdﬂdmm
RE@0dpqureckinte-taaden The/aqueausphdsgwasmadethasicwdtied Mth brine,

P@O }%@%@ﬁo SP’%C&SQ é@!lt&ﬁ%é&"(%@%ﬂ@%@g A8 desired produ ct (480 me,

11 31 acetate. The or nIC a ers were caombined
ke aswitth i deisiolid st eieRe RImHCtREe Mrstby i SRR

to give a crude residue which was purified by flash column
chwdrratogtaphf th{giver-butylbenzylamino)-ethanol:

(4 Pﬁ:"%ﬁ%@ﬁﬂﬁ)ﬂ)d& 3reneioprapvphenyll-ethbRIBIE using 4-rer-butylbenz-
aidehyde (1000 mg, 6.17 mmol), ethanolamine (371 ul, 6.17 mmol} and sodium boro-
hydride (350 mg, 9.25 mmol). The desired product (I 190 mg, 93%) was isolated without
further purification as a colourless oil. MS (ISP) 208.3 (M+H)™.

¢} Preparation of 3-(4-rerr-butylbenzyl)-[ 12,3} oxathiazolidine 2,2-dioxide:

To a solution of 2-(4-terr-batylbenzylamino)-ethanol {1190 mg, 5.74 mmol) and triethyi-
amine (3200 ul, 22.96 mmol) in DCM (15 ml} at -15°C was added a sofution of thionyl-
chloride (544 ul, 7.46 mmol) in DCM (4 ml) over 10 min, The reaction mixture was stirred
at -10°C for 30min, filtered and the filtrate was concentrated in vacio. The residue was

purified by flash column chromatography to give the desired compound (790 mg, 54%) as



(72mg, 58%) as a colourless oil, MS (ISP) 308.4 (M+H)+. 5 Example
S7-C: Preparation of

W4-tent-bu£§lbenzyl) [2-(3-chloro-5-cyclopropylphenyl)- ethyl%cgrglg%ﬂ%}?ﬂgu
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I%%&llgg{llo of I-bromo-3-chloro-5-cyclopropylbenzene: To a solutio
1,3-dibromo-5- chlorobenzene (500 mg,&f)85 mmol) in THE (1 mI) was

ded cycloprop a ne bro 369 utio
T T R R S e A2 2Bsige o0
Vit éfg’dnlfmiﬁlnm%téﬁénbtr@@@mﬁﬁhé%yl@rm@p‘ﬁm@)ﬁaﬂéﬁnl}rﬁ @)yveied?ded
nﬁ&l@@@m Eﬂ%l)élvﬂgﬁrﬁl@@@elmd BSWHLNg Solk) tione\Was ipaiadioe AU stirred at
?é. ¢goled to 53&1 d then “e”CQ%% with. %%hé\”a"‘hm 50'“%0”1519%5
ext acted wit pentane. e orga ases ere combined FI with
v@atéacawalmthél adfiegEoler M@S@/ﬁﬂmﬁd it rednbisghRash W}paaf@s dried

S(Masgﬁfi t&lﬁ'h’@]ﬂ%tﬂa’ieﬁ&ﬁ|E@Q¢9"‘l’ﬁb'€é%(&?@wﬂ’ﬁgﬂﬁﬂq@1%&&53@635@51\1&11} chro-
require ther urification. HN OMHz 8 (a

n%"é é’fa& ﬁm‘:]d ]ir%%_/\la i%g}) tg{is n %zteg ldll\g%(ISP)
%71(?-[}\41@&@ 97 (m, 2H), 0.72-0.67 (in, 2H) b) Preparatlon of
(4-tert-butylbenzyl)-[2-(3-chloro-5-cyclopropylphenyl)-ethyl]-amine: The

title Rrepaponcb ivasrsyrithedhzedyin [Analchioto-ExtaifiptecsGlTylsingo!- 1-yl-ethyl]-

l- Q@ﬁ@%ﬁf%ﬁ'l%r?'b% % QQQQN@?&%eﬂ%@@O%ﬁ;QhZ/ PRl ?-ﬁ%thyl ~amine:
ﬁ#ﬁ -tert-butylbe oxaél%azol idin éﬁ ‘f' é%

I PTBHEL| ](s{%b i ?Iﬁ]%%“?:ir F\ grap %agsl,\o/%mon
theé debired product ¢AEShiyl- 1%9%?@#3&1&&@1&@5@ mIliSz(ll §Ef3£12@2 dropwise.
(Mﬂ'ﬂ)‘.‘\ao@%‘rﬂ%%% sﬁf%a@f@'@ﬁf&f 30 min and then 3- (4—1’63‘2‘ butylbenzyl)

(4-t r]; but -[2- |- 4 amlne
I B S aE RO SR o AL o S RS NAS
Sxm@mzmmamaﬁﬁ rq@ Rxé?wtfh é@t%bfasacf@sé}%éﬂ . @hgﬂtﬁéﬁ@wm
1%&%&2&%@&&@%&&&5@%%1&@@% cm@&r&wbhﬁfﬁm@ daiduldddbd o

84 mmol tassm
e iSh R B (A oL b Mo Ao iy aple v
V\ﬂat@ie(bﬁsqmthvlﬁ B@@éﬂ@élt&éﬁw@é@sﬁt@@@w&@m Hanerpareleyers were
reagiiansixaiRIRaBaRRINE1 006 MESKDIghkalemixiH@masthBNvacuo to give

coo d to RT and diluted with water and e ith ether. The or nig
oRASHE S MU 78 BRSSO IOSOR 147 G psrazok
washettwiiheprine (Hifea gaMBovs HRBrSECahaMbH cRtbde YaloiRsrayD -[2-(4-
oo resigue whieh was purified) byflash-eplua0 ehranvajograpiy) trgive

3&%’@9“9&}(%'&{%@ which were separated by flash column chromatography.

Example S6-C: Preparation of (4-tert-butylbenzyl)-[2-(3-cyclopropylphenyl)-ethyi]-

amine

To a solution of m-bromophenyleyclopropane (synthesized as described in J Org Chem.
1976, 41, 2262-2266) (100 mg, 0.51 mmol) in dry THF (3 m1) at -78°C was added nBulLi
(317 ul, 1.6M solution in hexane, (.51 mmol) dropwise. The reaction mixture was stirred
at -78°C for 10 min and then a solution of 3-(4-fert-butylbenzyl)-{1.2,3loxathiazolidine
2,2-dioxide (109mg, 0.41mmol) in THF (1ml) was added dropwise. The reaction mixture
was warmed to 0°C over 3 hours and then quenched with 5m] 20% (v/v) H2S04. The
reaction mixture was warmed to 60°C overnight and then cooled to RT and poured into

water, The aqueous phase was made basic with IN NaOH and then extracted with ethyl



fluorophenylamine (210 mg, 64%). MS (ISP) 152.2 (M+H)-. b) Preparation
of 2-cyclopropyl-I-fluoro-4-iodobenzene: 5 To a solution of

W%a%{ aﬁd‘{%gyl -4-fluorophenylamine (210 mg, 1.39 mmol) |n§él}4ﬁ}(%§,/mn
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caesium iodide (360 mg, 1.39 mmol), cuprous i mg,
0.43 mmol), iodine (176 mg, 0.70 mmoﬁland isoamyl nitrite (1..1 I ml, 8.34

rgggol g orleo%cn? r@gsfz re W 1ne§a&?£hed699% E(l){n% Qh 169%\;%5}%@54, filttered

mIX ure was oo partltlone between pentane an
NI EoP SHIIBIEA 1T h@mgam&q ayerdyaeidep ey i asnEg With e segumn

sadmmﬁga@ﬂdme aind (arinpe; dried{MyS Q1) fitieieprandrtenepraiaidiine
0,106, 2 | 86}1%%@1%&@@%@%%%}%% column

ronfa ograp% % pentane) to yield the eswed

2 cyclo r uoro-4- |od nze a C Iou less o

S G oI T6 e SR P A G P  3e phe gy Ahenyl -
2 02 (|n IH), 1.08}Q0:96ufrm;e 2H) 0.74-0.68 (in, 2H). 15 c) Preparatlon of
(4-tern-butylbenzyl)-[2-(3-cyclopropyl-4-fluorophenyl)-ethyl]-amine: The

tiﬂﬁ%%ﬂﬁﬂuﬁ%ﬂ\da&Sﬁmmsiﬁeﬂaia-maipg}pgﬂ)bexmle S6-C using
clo fluoro-4-i .3 I
{ﬁhl é‘%%&ng} OBIAE0G L0 iy P48 gﬂﬂé%gnﬁjmim )

enzy #oxat lazol- idine 2,2-dioxi

qﬂae@m@%w A el PN AR S by gt in
theadasired prothidat{350m 612896 was degcoledriass oo MBr (3R 326:3 R@rakis-

(34 AFQ g%%%tﬁn%?%gtaﬁﬁﬁﬁ?@tﬂ?&%v (.09 mmol) was added. The 1es|uitmo s0lu-

thyl]- (4 entafluoroethyl benzyl)- amine (S9-Cl)

p?@ﬁgygstﬂbqﬁngﬁ R§- 'é((,_?l INGEPEE Bd @[W]and then quenched with sat. N1214C1
-4epemniafiuorosthybbentamidend Solutignndd dhpentativoroetiybdhenzoid with

agig (500 g, 2 (Q?emalm%ﬁé féﬂefﬁ@%moaéﬁmm Ine 319-mg; g give the

2.29 mmol), 4- meth ylmor hollleléb %‘_ 24 mmol), and HBTU r&
da&%ﬂm@&rfﬁﬁ@%ﬁw Ty s s %&fﬁ% RUHISA ¥R

MK, WEs/praatitiottechinetiveditiwdid s, aritf ethyl &ektade, THhe @egamt I=1.5Hz,

laygy V‘P@\(‘fﬁsbﬁ? Vith Bgne,, died (Mog©Amangd evaporated.

Chromatography Si02, heptane-ethyl acetate gradlent) afforded the title
R8O Bk NI PP MR AR08 o MR OB -acmine:
[2'?(1@ ﬂtl@ﬁ@lﬁh@ﬁw)sahwm@ﬁt%wlaémw%@ﬁ@%)sarﬁ% Heing 1-bromo-3-chioro-
B@f@m&ﬁe@@m&l@fwa%@@preumiuﬁmdsminemﬂﬁ-,yﬁaéaagm-[6 5, snoasf)iazol-
?5 aqdf"cdn C((_} &gﬁ%mel) The residue ﬁva% urified by ﬂash co]umn chromato-

flioro- p 4-pentafluoroethyl-b nzamldesr
g3 ﬁ@ﬁ;@m@b@?@%é@ R IRG) 204 HPHERSP ﬁ@(féﬁlmﬁ*” 2

amMEh@)homogeneous solution was heated at reflux over 3

Example S8-C:  Preparation of (4-tert-butyibenzyl)-[2-(3-cyclopropyl-4-fiuorophenyl)-

ethyl]-amine

a) Preparation of 3-cyclopropyl-4-fluorophenylamine:

To a solution of 3-bromo-4-fluorophenylamine (synthesized as described in JOrg Chem.
1981, 46, 2280-2286) {415 mg, 2.18 mmaol), cyclopropyl boronic acid (244 mg, 2.84 mmol),
potassium phosphate (1.62 g, 7.64 mmol), and tricyclohexyl phosphine (61 mg, 0.22
mmol) in toluene (10 ml) and water (0.5 ml) was added palladium acetate (25 mg, 0.11
mmol) and the reaction mixture was heated to 100°C overnight. The mixture was then

cooled to RT and diluted with water and extracted with ether. The organic phases were



h. After cooling, excess reagent was destroyed by careful addition of
methanol at 0C. Volatile material was removed by distillation, then the

residue was dissolved in 5% ethanolic sulfuric acid solutlo %&@n
WIS WAL refluxed for 90 min, then parti 5 tioned between J/G%ml

sodium hydrOX|de solution and ethyl ace¥ate. The organic layer was

was dW|th r eyapor fe Chroma ra

B AT S R S e et a2
migsidrowhicdotey @egﬁ@ilbw\ﬂgl(lglﬂzymshwwﬁtw‘amamw Ri&Hsonre st

(KRR} ofdeterirBubylhenzyrb2-@rtrifsmrometind §9-C2 SI-C 336.3
(M+H)- phen yl) -ethyl] -amine S9-C3

1 : ami (M+H)
(i% tg?gp%l“?t};(! é’ffﬁ? e &g#goz%%gﬁgaf%gﬁé S2-C

5 p“ﬁ%ﬁysluam\/ﬁ %mapmwéw@f%aﬁ%}ﬁnw (4 3ri5rok %%mm&%%@%%“ e

SRAICWAY Bddddbettiirmiethidgd {3he myl ) -8t mylh edirnprous iodide {82 mg, 0.43 mmol),
(e Py MDA oM AR 390 @%rgiﬁég s Yion mix:

)-ethyl S9-C7 Butyl-(4-tent-butyl-b
e PR A s Bt T AB T 354 ionea

(Mekiskidn plremyd)aethyd]. 2abhifksclution. The organic layer was separated, washec with
10 [%"%s&ﬂlﬂﬁ%ﬂ@% > iRkt @R 2 Rristiaflunres SAER Rlefi Al 3 Ma)o give
1-triflu I eth é ?ﬂ} -amine 14 th
(RN ﬁ%} ??m BroTRatRyTEIRiesr ety S44F pipip)c) to vield te
phieyt) 2ihylbranniiel (Boyciobuty bbrseg 1262 e Rfbro-pheriaiyicethjl] H NVR
SEBSlsGoRB4A Mt 1H), 7.17 (m, 1H), 6.76 (m, 1H), 2.02 (m, 1H), 1.03-0.96 (m,
2H), 0.74-0.68 (m, 2H).

15 ¢} Preparation of (4-rerr-butylbenzyl}-[ 2-(3-cyclopropyl-4-flucrophenyl)-ethyl] -amine:
The title compound was synthesized in analogy to example S6-C using 2-cyclopropyl- 1-
fluoro-4-iodobenzene (100 mg, 0.38 mmol) and 3-(4-ter-butylbenzyl)-[ 1,2,3] oxathiazol-
idine 2,2-dioxide {103 mg, 0.38 mmol). The residue was purified by flash column chroma-
tography to give the desired product (35 mg, 28%) as a colourless oil. MS (ISP} 326

20 (M+H)".

Example §9-C:  Preparation of [2-(4-fluoro-phenylj-ethylj-(4-pentafiuoroethyl-benzyl)-
amine (S8-C1)

a) Preparation of N-[2-(4-fluoro-phenyl)-ethyl] -4-pentafluoroethyl-benzamide

A solution of 4-pentafluoroethyi-benzoic acid (500 mg, 2.08 mmol}, 2-(4-fluorophenyl)-
25 ethylamine (319 mg, 2.29 mmol), 4-methylmorpholine (632 mg, 6.24 mmol), and HBTU

{1.19 g, 3.12 mmol) in DMF (38 mL) was stirred at RT for 16 h, then the reaction mixture

was partitioned between water and ethyl acetate. The organic layer was washed with brine,

dried (MgSOy), and evaporated. Chromatography (SiO,, heptane-ethyl acetate gradient)

afforded the title compound (746 mg, 99%). White solid, MS (ISP} 362.2 (M+H)",

30 b) Preparation of [2-(4-fluoro-phenyl)-ethyll-(4-pentafluoroethyl-benzyl)-amine
Borane-tetrahydrofuran complex solution (1 M in THF, 6.5 mL, 6.5 mmol} was added at
{(°C to a solution of N-[2-{4-fluoro-phenyl}-ethyl}-4-pentafiuoroecthyl-benzamide (7480



amine [2-(4-Chloro-phenyl)-ethyl]-(4-cyclobutyl-benzyl)- S9-C12 S1-C
300.4 (M+H)+ amine (4-tent-Butyl-benzyl)-[2-(4-fl uoro-phenyl)-ethyl]
S9-C13 SI-C 286.2 (M+H)  amine

WA B -benzyl)-[2-(4-chloro-phenyl)-ethyl]- S9-C14 Si-EJEPZH70308H
(M+H)" amine S9-C15 (4-tent-Butyl-beni#yt)-[2413-chloro-phenyl)-ethyl]-

Si-C 3 ) 007/090748 PCT/EP20071050811 -
(1 2 IR SRR 3 B B0 B2 Gt S o R AR over 3
miethiep beri J-etivyiF-sangaet was destroyed by careful addition of methanol at 0°C.
[&&ﬂr&&gﬁ&@g@b@m@wm@x Mqﬁikathugr%@gf@l@ﬁ%@g&é&%ﬁ%@a@lﬁ 5%
+. bu en min en tr met
}61{ I‘gl??l i‘%ﬁ n} in - %]ut R %?s fﬁu eflzku min, ¥hen parti-
' (4l®ﬁrbb@tw¢fen%/bd@wqdmn@ﬁ@r@mﬁeﬂm@w ggi@bglgp@@sd’hﬁ(mgqq)qiayel
g?z%lié%%ﬁéﬁiﬂ%ﬂ%ﬂaccﬁﬂﬁ?(m%@m ﬂih)@rhgﬁo‘iﬁiiﬁuo@m@iﬂﬁﬁbgfaﬁ?@% DCMY/-
ririy oro t
etthg'm %62%935@2§ agoééé% }%{}% cm E#;‘y %er%r’ll’af‘j %CHXJIEBSS oif,
[M&L@ﬂbﬁégpﬂ{éﬂﬂ){—bthyl] -(4- trlmethylsnanyl-

Example | Name * MS (ISP)

{4-tert-Butyl-benzyl)-[ 2-(3-triflnoromethyl- .
S9-C2 i SI-C | 3363 (M+H)
phenyl}-ethvlj-amine

89-C3 {4-rert-Butyl-benzyl)-phenethyl-amine SI-C 1 2685 (M+H)

(4-rert-Butyl-benzyli-[ 2-(3-trifluoromethoxy- .
59-C4 ' 52-C 1 352.3 (M+H)
phenyl)-ethyl]-amine

{4-1ert-Butyl-benzyt)-[ 2-(4-chloro-3-trifluoro- .
S9-C5 , S2-C | 370.2 (M+H)
methvi-phenyl}-ethyil-amme

(4-Cyclobutlylbenzyl)-[ 2-(3-trifluoromethoxy- .
S5-C6 . S2-C 1 3503 (M+H)
phenvl)-ethylj-amine

S56-C7 Butyl-(4-fert-butyl-benzyl)-amine SI.C [ 2204 (M+H)"

(d-1ert-Butyl-benzyt)-{ 2-(3-chloro-4-fluoro- N
Se-C8 i S2-C | 320.3 (M+H)
phenyly-ethyl}-amine

[2-(4-Chioro-phenyl)-ethylj-[4-(1,2,2,2-tetraflaoro- .
59-C9 . Si-C 4143 (M+H)Y
I-triflucromethyl-ethyl)-benzvi]-amine

(4-Cyclobutyl-benzyl)-[ 2-(3-triflnoromethyi- ,
S9-C10 ' S1-C | 3344 (M+H)™
phenyl}-ethylj-amine

(4-Cyclobutvi-benzyi}-{2-(4-fluore-phenyl)-ethyl}-

S56-C11 , S1-C | 2844 (M+H)™
amine
2-(4-Chloro-phenyli-ethvi]-(4-cvclobutvl-benzyl)- ,
59.C12 [ ( phenyl ll-t-ey Y w S1-C 1 3004 (M+HY™
amine
4-rert-Butyl-benzyl)-[ 2-(4-fluoro-phenyl) -ethylj- N
so.cp3 | CrerBunbenzyid phenyb-ethyll- o) ¢ | 2862 (v
amine
A-ferr-Butyl-benzyli-[ 2-{4-chloro-phenvi)-ethvi}-
so.cpq | HerButl-benzylLad phenyil-eill- o o {3005 veny®
amine

S9-Cla | (4-rerr-Butyl-benzyl)-[ 2-(3-chloro-phenyl)-ethyl] - S1-C | 302.3{M+H)"




S9-C22 SI-C 318.1 (M+H) benzyl)-amine
[2-(4-Fluoro-phenyl)-ethyl]-(4-trimethylsilanyl- S9-C23 SI-C 302.2 (M+H)
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(4-tert-Butyl-benzyl)-[2-(4-chloro-3-ethyl-phenyl)- S9-C45 SI-C 330.4
(M+H)+ ethyl]-amine (4-tert-Butyl-benzyl)-[3-(3-chloro-phenyl)-propyl]- +
WSQ -C46 S2-C 316.1(M+H) amine c 07/050811
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(Butettebutyl-benzyl)-[2-(3-ethyl-phenyl)-ethyl]-amine a) Preparation of
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ester: To a solution of [2-(3-bromo-p
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bive Ul Wére driparafia 26 @4 jolNfter thyaporatitn @nthesulvéniimes) was ob-

10 Cridedtifle, compand, m%?smghmmm)@ tained as a colorless oil. MS
(ISP) 446.4 (M+H)a-, b
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amctemcbmty’r%eslséc%lmlxture of the crude
[25(Rsbrome: H{'&e&}ﬁaeqm)(ﬁ-lgﬂﬁﬁ&ﬂgﬂ%ﬁ%ﬁ%ﬂ) caghamieasich {@icRwithic acid
esteq)gswf g%g i 1354 m Q bis(ir %rl]s é) |ne pal g}&ﬂigﬂ lld 2 de (32
(33" §S6046 § et mg fime {T 3
15 aeetylene (2hhdl) 1CA3 (11 mg, 0.0577 mmol) and (tr 1methy151lyl)ace:tylene {251 ul, 1.73
mmol} in triethylamine (3.4 ml) was heated in a sealed tube at 105°%C over night. The
mixture was then cooled to RT, diluted with sat. NaHCOas-solution and extracted three
times with ethvl acetate. The combined ethyl acetate layers were then washed with water
and brine and were dried (Na,SO4) and evaporated. The remaining residue was purified by
20 chromatography (heptane/EtOAc 100:0 to 95:5) to obtain the title compound as a yeliow
gum (441 mg, 82%). MS{ISP) 464.4 (M+H)™.
c) Preparation of (4-tert-butyl-benzyl)-[2-(3-ethynyl-phenyl)-ethyl]-carbamic acid tert-
butyl ester:
To a solution of (4-tert-butyl-benzyl)-[2-(3-trimethylsilanyiethynyl-phenyl)-ethyl}-carb-
25 amic acid tert-butyl ester (440 mg, 0.949 mmeol) in THF (7.6 ml) was added a 1 molar
solution of TBAF in THF (949 1, 0.949 mmol) at -78°C. After 15 min at -78°C the solution
was allowed to warm to 0°C for 30 min. Then brine was added and the mixture was
extracied with ether, The combined ether layers were dried {Na;SOy) and evaporated and
the remaining residue was purified by chromatography (pentane/ether 100:0 to 90:10) to
3¢ obtain the title compound as a colorless oil (314 mg, 84%}. MS (ISP) 392.3 (M+H)".
d) Preparation of (4-tert-butyl-benzyl)-[2-(3-ethyl-phenyl)-ethyl]-carbamic acid tert-butyl
ester:
A solution of (4-tert-butyl-benzyl)-[2-(3-ethynyl-phenyl)-ethyl}-carbamic acid tert-butyl

ester (149 mg, 0.381 mmol) in methanol (12 ml) was stirred at RT under an atmosphere of



mmol) in triethylamine (3.4 ml) was heated in a sealed tube at 105C over
night. The mixture was then cooled to RT, diluted with sat. NaHCO
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ester: (Assatioet pfMS (ISP) 296.5 (M+H)™.
(4-tert-butyl-benzyl)-[2-(3-ethynyl-phenyl)-ethyl]-carbamic acid tert-butyl

eglak{dt X ma:: 0r381.Pmal bin methanelibhd 7ph)-was stifked. %&Toflﬂi%%ﬂphenyl)-
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days. The reactﬁ;ﬁhyﬁmmmeewas then filtered and evaporated and the
remaining residue was puri- fied by chromatography (heptane/EtOAc
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o)

tyl-benz iphenyl ethyl] mine: To a solution of
(@Ifmgg,@%rpz%l RSHERY D EbRYEarerhic R gl The res:

esiter 66 mgiRd 66 mmoblimb Givb(@dampbrivhs added trifluenoaeelid doidxture of
( £8lr2, 688, mmalkah 8. Eh@ @@&tbon ixture was alloyade. xmem me,

and was stirred over n I%C d-l(e mixture was then basified 'with | N
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20 Nékﬁ*fr-\ Al EYactad Witk A EoRIGIREAD dxtiacts idra By PhenyD-
(NaRBQ4e)iant svapdrstedMs dSRidhe (title donpodndascacalenesghout further
g M42:mg, 92%). MS (ISP) 296.5 (M+H)'. Example SI I-C: Preparation
of (4-tert-butylbenzyl)-[2-(4-chloro-3-cyclopropylphenyl)-

Example S12-C: Preparation of (4-tert-butylbenzyl}-[2-(4-chloro-3-isopropylphenyl)-

ethyl]-amine

25 a) Preparation of 2-(5-bromoe-2-chlorophenyl)-propan-2-ol:
To a solution of 5-bromo-2-chlorobenzoic acid methyl ester (1 g, 4 mmeol, leq) in THF (20
ml) at -78°C was added a 3M solution of methyl magnesiumbromide (4 ml, 12 mmol, 3eq)
in THF dropwise. The reaction mixture was then warmed to RT and stirred overnight. The
mixture was poured into sat. ammonium chloride solution and extracted with ether. The
30  organic layers were combined, washed with brine, dried (MgSQy), filtered and concen-
trated in vacuo to give a residue which was purified by flash column chromatography {0 fo

20% ether in pentane) to give the desired product as a colorless oil (980 mg, 98%}.
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ethyl]-amine and (4-tert-butylbenzyl)-[2-(3,4-dicyclopropylphenyl)-
ethyl]-amine 15 The title compounds were synthesized in analogy to

«XSyclopropyl-4-fluoropheny,amine (step a, example S8-C) u:
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set&mlon of 2-(5-bromo-2-chlorophenyl)-propan-2-ol (500 mg, 2 mmol, leq)
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mmo Oleq) and the solution was refluxed under a
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in vacuo to give the desired product 357,} ﬁg 77 asacolorlesg é
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4{emip-1-chloro-2-isopropylbenzene: 10 A mixture of

4-bromo-I-chloro-2-isopropenylbenzene (357 mg, 1.54 mmol, leq) and

PiQ24{35m@00nka srmekAden) in 4 ml toluene was stirred under an
atmosphere of hydrogen at

Example S1-D:  Preparation of 2-chloro-6-trifluoromethyl-isonicotinic acid

a) Preparation of t-chlore-3-iodo-2-trifluoromethyl-pyridine:

To a stirred solution of 7.1 m] of n-BuLi (1.6M in hexane, 11.3 mmol) in 7 mi THF under
argon at -73°C were added 1.6 ml of diisopropylamine (11.3 mmo!) in 3 ml THF within §
min. After 10 min stirring at the same temperature a solution of 1 g of 2-chloro-6-(tri-
fluoromethvl}-pyridine (5.51 mmol) in 5 ml THF was added within 15 min (temperature
between -76 and -75°C). The dark brown solution was stirred at -75°C for 1 h 15 min.
Finally a solution of 1.4 g of jodine (5.51 mmol) in 10 ml THF was added at -75°C over 25
min. After additional 45 min stirring at the same temperature 12 mi 2M aqueous HCI were
added within 2 min (temperature raised from -78 to -50°C, The cooling device was then

removed, the reaction mixture diluted with diethylether. After separation of the organic



RT overnight. The reaction mixture was then filtered through celite(r) and
the filtrate was evaporated to dryness to give the desired product (260

W r%720/(%rH NMR (CDC13, 300 MHz): 7.39 (d, J=2 Hz, 1H5)$¥/£onn’f}a%osn
(? 45 (sept, J=7 Hz, 1H), 1.23 (d, J=7 Hz, 15 6H). d) Preparation
of (4-pert-butylbenzyl)-[2-(4-chloro-3- iso?&opylphenyl) -ethyl]-amine: The

title compound was s nthe5|zed| nal to exam 86 cu
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eparation of 2- chloro 6-trifluoromethyl-isonicotinic acid a) Preparation
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1.4 g of iodine ver 25 min.

(5.51 mmo 0 ml THF. was added at -72C
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C@@@&ﬂ@?'%sﬂ’@ﬁv&hﬁ RakENQY A0S reqclinn MXtg diiadomthmagnesium

dleth lether. After separation of the organic WO 007/0907
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15 dleawmlnbr (Thencorbired djairio phdsedingerd iz eds8idoly wadneg-4-iodo-
with 0 spb hMisedimathiosulfatarsaveaies HlabiQO3 and brine, dried

over magnesium sulfate, filtered off and concentrated in vacuo to yield

LabiBR el Proiaratodngriliaromaiivbpuidipe as a brown

semisolid residue. MS Preparation of

2 hioio: r&ﬁaa%qumﬂém {ﬁ.é‘. feder§-HilnrEistitisntiac s MigEmoy
niBuf {161 imbexanen 4:88 ety ¢intted rgonl af - IBCiWhAS llddéw@1689 within

20 mJ@&%‘%%H{BBX'L%P%'Q&a(‘é\«ﬁ%&l{“%ﬁ@a%é WSI a_' @@é{ef zgﬁm!ﬂmal min stmmo at
(temperature between -72 and -75C). After 10 m at -75C %F)g ﬁltlon of

15O - %WSW@&H%“W&W&BW} e (BE FRHRDRACS e siored

TeiWRE waidea-dedpThe reaction mixture was then concentrated in vacuo, the remaining

th

residue treated with 2M aqueous HCl and the resulting mixture was extrated with diethyl-
ether, The combined organic phases were washed with water, and then extracted with

25 saturated NaHCO; solution, The agueous phase was then acidified with concentrated HCI,
extracted twice with diethylether and the combined organic phases were washed with
brine, dried over magnesium sulfate, filtered and concentrated in vacuo. The remaining
residue was recrystalized from 12 ml hot n-hexane, leading to 0.459 g (56 %) of 2-chloro-

6-triffuoromethyl-isonicotinic acid as an off-white solid. MS: 224.0 (M-H)".
30 Example S2-D: Preparation of 3-chloro-4-fluoro-5-trifluoromethyl-benzoic acid

To a stirred solution of 2.03 mi of sec-Buli (1.3M in cyclohexane, 2.64 mmolj and 0.4 ml
of TMEDA under argon at -90°C was added a sohution of 0.25 g of 4-fluoro-3-triflucro-

methyl-benzoic acid (1.2 mmol) in 8§ mi THF over 20 min (temperature kept between -
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10 wise over 20 min at the same temperature. After 1.5 hours stirring at
-75C, 6 ml 2M aqueous HCI were added (temperature was allowed to
raise to RT%. The mixture was then c!lluted with water, extraPcé% w&t&m%g .

and the combined organic phases were successively'washe
with saturated NaHCO3 solution and britfe; dried over magnesium

sulfate, filtered off and concentrated in vacuo, The residue was.purified by =
R Rl Bk GG A0y (B e REGEL Gt ML, Shanee
1s4sp8nyi 0BT Ys)ed bRost o selivtiy- €-irifford irsasyiqyy Fiditie &4 % wisiel) in 10 ml
p@g@‘%SM}%ﬁ 3@5@@ \fﬁ){ﬁf@@ﬁf@sﬂ@&%@aﬁh@f%&ﬁm usramethykisemeatinitire was
acid: To a stirred solutio 4 i . o
070 B T S Cr oA TR HERB Vi Bl Jhesesion
g st vIsGeneneceriduaiamvasief AIRGH WIleAtH HehkarerwitaTHh 2asthyl-
15yminTie mperatLrg ke phbaiwermF2Gyan ki) radie H adaitianakifvice with
stirring at -7 the reaction mixture was poured on an exces fre
CHIGRR o T o GL a  ER P R  BAER e o
was e cbneenndreerimomus theiaindilimig radistretrsiisd Witkopmto yield
agueQus Hediandiher esuling iy aivasl extratac withhdiethishdthgtne / AcOE!
l%l%quw E%é%%@laf rrill%se kS gg‘é‘@éﬁ&&%"! %—Qr%%elrm%&qg}g&zoic acid as a

racte saturated NaH solution. The aqueous phase was
thehtasiifeg idithisortehtidté HCI, extracted twice with diethylether
and. the combined organic phases were washed with brine, dried over
niagngsiit Bulfdtepfittered efifdabdneehtateginpydsueoThelgemaining
residue was recrystalized from 12 ml hot n-hexane, leading to 0.459 g (56
Y)oaf Rrichiaref 6-tiflueroraethyl-sonitgtinis/Beitas apn0Hwhits solid) MS78°C in

236D (Ml A0 FIAmBIE A

Pg?e‘il%%ﬂ?cﬁ‘oﬂfm hexane, 1.43 mmol) dropwise. The
3-ch uoro-5-trifluoro

. . [ ? enzoic acid To a stirred solution of
21091 P SPYBEBUIR LSRR cyRIBHEXARED lenihi s Gaibef Ppxide was
TMERAMNder-argtm at-20fe wassadded ta Rilutien3afc@25Ih ©feaction mixture was

A luorg-3-iflu %‘?%@E%Mé? eI ARG (L m Wé)%%@om@'a'fe N2 made
min (temperature kept between WO 2007/090748 PCT/EP2007/050811

4GS ANGEE) HEP O Sty S Yher S4ihet TRt fURRaisgvere com-
initiadly, ligkit @ angcrauspensiovi gethedibeoinn A solutiornefl Inldkgofo give the

hexael 5%8&@@%1%?@5%9 i o, FHE Was, e agasd Withis 2diRequire

(temperature raised to -6 he reaction mixture was then left to warm
sIBWEtP R AR Hhet d&teld Mifdtully with 2 mI water. The reaction 5

mixture was then concentrated in vacuo, diluted with water and extracted
withadipth pi-BthePrameatign b Gscplvasehiadupiomaeisifisdiding 2-carboxylic acid:
concentrated HC1 and extrated twice with ethylacetate. The combined
effiylacstatenpifadesnyerfe sihseqtentty iwashetowithmedtdi-(8xjdine (1.49 mmol) in

pyridine (5 ml) was added a solution of 1.61 g of tetrabutylammonium permanganate
(4.46 mmol) in'pyridine (4.5 ml) and the reaction mixture was stirred at 80°C for 3 k. The
reaction mixture was then poured into a mixture of water and ice and then NaHSO; solu-
tion (40% in water) was added until the color turned light vellow. The mixture was then
acidified by addition of 2N HCl and extracted with ethyl acetate. The combined organic
layers were then washed with 1N HCl and brine, dried (Na;S0y), filtered and concentrated.
The remaining residue was purified by chromatography (DCM / MeOH 100:0 to 90:10) to
vield 224 mg (67%) of a gray liquid. MS (ISP) 224.3 (M-H)".

Example $5-D:  Preparation of 6-Methyl-2-triftuoromethyl-pyrimidine-d-carboxylic acid
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and brine (Ix), dried over magnesium sulfate, filtered and concentrated in
vacuo to yield 0.28 g of a residue which was purified by silicagel
chromatography (eluent heptane / AcOEt 10 90:1.0 to 75: 2?) ﬁ
ﬂ“l%ro 4-fluoro-5-trifluoromethyl-benzoic acid as a ﬁﬁﬂ? 8'7%%0811
SO|Id MS: 241.1 (M-H)-. Example S3- D4Ibreparat|on of

B Yl AR IR SN e gy e
TZHEI(E A wasiadtRd hiifiy ({H%@EETBW?;O}@%WWH’@S@N &0 mhghﬁmbwd

d{#@éﬁ&‘s@?tﬁ bq%ﬁf [@@Hﬁm Sﬁgﬂoﬁdﬁt@%}éﬂmﬂd@hcmﬁ@&té e ad@iting solu-
wnich SOll 0 wa a, Q m| r
Wé\l’?‘r’l‘ga& EO ?g‘%rg{/grgg OU‘EriStr %ee% reaCtIIOQI I%I Oet‘fure was rafjenc[h E}Sﬂfq‘le eaction
watem sndahely esdrictedvith Btier arrﬁetla@@é@ué%lﬁ&g@w&somér? Redmsture was
agigicanitty Wopesl-anddhesvrxiracted withethydaata e osgamie: resulting
Phases we r(z}?e%rgxtpégte ,ty‘vqgg he H’\H%r dr\PQI? AMIRQNSELEA : F0Ges were
concen?rafl in vacuo ogivet deswe
3%%W%@Wﬂﬁgﬁ%&g%ﬁbﬁm?ﬁ@‘W@@FWﬁéﬁ%m Ot robgipba yellow
futhenpyedfications M& @&E’f)eaag H1(M ek )eh Eoxemple$4-Diueneparmation/ efhyl
st i e ki) F‘ fg@%&é@q@ Msshaagkmﬁ 94 %HEE&@&E@OQMW
m O -4-

[oro ifluorome ridine (1.49 ol) in
Wl%é‘(ﬁ@meﬁ}&‘aam@%@mﬁbﬁ%ﬂl Tegdo?%&?éﬁkftﬁfé?n‘?ﬂ%ﬁﬂﬂ
permanganate 25 (4.46 mmol) in pyridine (4.5 ml) and the reaction
mix e wagostirf éenet BOC foi13 droTisth Vepotivadmixturerhawlthepigoured
infa; 3 (@'5@‘1'&%1%}'}/@?%( ﬁ@ﬁty@@@aﬂum%é{aﬁsp%mhﬁemmmwawmm ester

was adde til t or urned I| ht IIo e wa

a&&?g qvﬁ%&ﬂt 4T e%(/ ritted |fﬁmﬁ1 itace §} %’%aOH and
cotibinder @r@@mauasfe@lwmmnem@wewmm eﬁ@q witel briheldred mmol)
(N@Z%@ﬂlﬂﬁlﬁ%@@ﬁrﬁ@e@%mm BALthe E@H@Qiéﬁﬁgd’ faidenvaspended in

L S R AR B b

P rapaistitheses Bextatiopl Rregibrsthistiyisyimigide-4 &é%o%wé frengrb2-tit-
20Q4/990048- P\l ER200 050843 acftl WEPIEParatian) of
6-methyl-2-trifluoromethyl-pyrimidine-4-carboxylic acid ethyl. ester: 2.241

g (20 mmol) of 2,2,2-trifluoro-acetamidine were dissolved in 80 ml ethanol
and treated with 3.163 g (20 mmol) of 2,4-dioxo-pentanoic acid ethyl

ester. The resulting solu- tion was cooled to 0-5 C and treated with 120 ml

of HC1-saturated ethanol. The reaction 5 mixture was allowed to warm-up

to RT and stirred for additional 3 hours. The mixture was then added
dropwise under cooling to 800 ml saturated NaHCO3 solution. The

resulting
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mixture was then extracted twice with 300 ml DCM and the combined
organic phases were dried over magnesium sulfate, filtered and
concentrated in vacuo to yield 3.1 g of a yellow oil. This re ((i

Wﬁ)u%?ﬁéa lgy %lllcagel chromatography (eluent: heptane | eths*J %%%%e%t@{&%gu
100:0 to 30:70) leading to a colorless aitwhich crystallized spontaneously,

ding to 1. ethyl-2-trifluoromethyl-pyrimidine-4-carboxylic acid
SR

ion of
6- meth 2-trifluoromethyl-pyrimidine-4-carboxylic acid: 1.3 g (5.551
CEiono iR e BB ot 2hgfo-phens)-

ester were dissipiVed-in 30 midioxapeahdltteatachigithizil. 1 ml (11.1
mmol) 'L N NaOH and 15 stirred for 2 hours at RT. The reaction mixture

wias hen dreatesowithot B L6l L. Aumip ol ﬁ%%@ﬂeﬂﬂﬁtﬁ-@{%@@ﬁ@dqq M6 mmol)

vac The Itln olid residye was then
B e D i s m 3
thé lab’tﬁbvn@chddngaw& phasERNErd them vohcurtiabed ml (asd o liefd-methyl-

ife) Rk &- mqméltﬁetfka&ﬁg{@?ﬂﬁtm!'@}éﬂmgﬂm ARG acith a mix-
Ctgfﬁp%aél Hg {%}une a {O %fi%ﬁ? P%T/I%r ZtOQ 7%\5 O%%’E'acé{ate The combined

ormu Xamp repara iIon O

Ne(gatertrbatst WQWMMW@W2%¢@HMWWW§H e, filtered and concen-
Zrﬂﬂé@rﬁ %mﬂM@mmmmmﬁ)@mm@cﬁm&@&@@ nagief gel: heptane/-

uoro 5 |qu0 aC|d 06 mm
%&%5 m6) o ZIinfo‘e - u § Tg ‘(flghllgrop SerPl?/ la%’h%/ri‘]g(g%}n%zﬁo
wf@ﬁﬂ)of DMF were added 117 tng of HBTU (0.31 mmol) and 0.063 ml
(0.62 mmol) of 4-methyl- morpholine. After stirring the reaction mixture
overmgityat REbntpdal poured on a mix- ture of 15 ml of brine and 15 ml
of water and extracted with ethyl acetate. The combined organic phases

‘i/\/gj@g}(}_’ﬁ@r e wih brine, dried with magnesium sulfate, filterepiand

c n-10-trated-in-vvacuo-Fhetresidue-was-purified hy coly
:%r%omatoqrﬁrfﬁyt@l%ugéi@m%é?- @t@@@%@-@)@@@}% 76 %%%3 {%/SVITHH

A light yellownamorpheus iratarialiddS (ISP) 526.0 (M+H)". In analogy to
bxample 1. Example Name MS B2

¢
(VG et Bubl-beiayiN-iaoGh f-dichloro ey 4R SP FRAHJSY M)+
ethyl] -2- f|JO Q-ni tma ;

N-(4-tert- Elﬁyflﬁ’egnzs%ﬁll Rioro- ‘fﬁ -(3,4-dichloro- 475.2 [ISP (M+H)+]

HENy ety AR 2y 2,5~ dichioro-N-| 2- (3.4-di- | 509 [ ISP (M+H)+]

chloro-phenyil)-ethvl]-nicotinamide

BS 5-Bromo-N-(4-tert-butyl-benzyl)-2-chioro-N-[2-(3,4- | 533 [ISP (M+H)+]
dichloro-phenyl}-ethyl]-nicotinamide

Bo N-(4-tert-Butyi-benzyl)-2-chloro-N-[2-(3,4-dichloro- | 493.3 [1SP (M+H)+]
phenyl)-ethyl]-5-flucro-nicotinamide

B7 N-{4-tert-Butyl-benzyl)-2-chloro-N-[2-(3,4-dichloro- | 343.1 [ISP (M~+H)+]
nhenyl}-ethyl]-5-trifluoromethyl-isonicotinamide

BY N-{4-tert-Butoxy-benzyl)-3-chloro-2-fluore-5-tri- 576.1 [ISP (M-+H)+]
fluoromethyi-N-[2-(3-trifluoromethyl-phenyl}-ethyl}-
benzamide

BO N-{4-tert-Butyl-benzyl)-2,6-dichloro-N-[2-(3-tri1- 5093 [18P (M-+H+]

fluoromethyi-phenyl)-ethyl]-isonicotinamide




B4 N-(4-tert-Butyl-benzyl)-2,5-dichloro-N-[2-(3,4-di- 509 [ISP (M+H)+]
chloro-phenyl) -ethyl] -nico tin amide B5 5-Bromo-N-(4-tent- butyl
2-chloro-N-[2-(3,4- 553 [ISP (M+H)+] dichloro-phenyl) -eth ]7
}2/ 4 ar/glaé?sﬂsu

benz f%
WQitd % aifde B6 N- (4-tert -Bu tyl -ben zyl) -2-chloro-N- [2-

493.3 [ISP (M+H)+] phenyl) -ethyl] - 5-f## oro-nicotinamide B7
N-(4-tert-Butyl-benzyl)-2-chloro-N-[2-(3,4-dichloro- 543.1 [ISP (M+H)+]
phen yl) -ethyl] - 5-triflu orom.ethyl- isonicotin amide B8

N-(4-tert- uto_xy-benzyl)-3-chIoro-2-fl.uom-‘3-tri-r)'%?qﬁ 1 [ISP (M+H)+]
HESYometh i NEfST Bttt BRERY- N1} S BB2amige B LR (M+EH)+]
4-tert-Bupyd- fﬁﬁn@ybaetﬂﬁ-pﬁ&mﬂorahw] iEBa(&ﬁeﬁaﬁ@&S [ISP (M+H)+]
prometbyrpheny Bx.ﬁ\%enag')“'%%&ﬂmcww ePRER0 A8 T re v
PCT/EP2007/050811 -4
N-(4-tent-BUtyiBers ey R B rsUN {2 OGBS [ISP| (M+H)+]
griluorometiykphaaw)-tethyl) -IsaneotiNaie biblo- 5- 561.3 [ISP (M+H}+]
- (tert Byaenavlia Shféi OB e U RRAT ISP (M+H)*]
3-trifluoromethyl- phen -ethyl]-isonicotinamide B
N-(4-tert- BGfS-?P%‘é?\EW?Z chloro-N-[2-(3-fluoro-5- 561 3 [ISP |(M+H)+]
MBIOroMMe Nyl 4plenplatbyll-Giiiiudiamethyl-[Sor Aikaiioan) g B TED (M+H)]
[ tert DU REIR %@ AR abloiRmdg 1 ISP (MH)
b-trifluoromet phenyl)-ethyl| -isonicotin amide B .
NE(4-tert-B Oty bR PH EP-ERIGHS-N-fblesechidrols: CE‘??%S[ISP QUERHIPE (M+H)™;
trifluorometinyi-phenyth veiindl v0-tifld ofomitbybisehidotinamide B15
N-(4-tert- B%Xh@@ﬂfﬂﬁ =Chloro-6-trifluoromethyl- 543.1 [ISP (M+H) ] N-
2-(3-trifluoromethyl-phenyl)-ethyl] -isonicotin_amide B16 . _
B tert-Botyl2bEz - CRTGHO-N-phipaontrarsiaersBe B s p ((MeH) ki +H) )
bromethyl-phen-§3) athdtohdriill sramptbylijonicadinamide
amide
Blée N-{4-tert-Butyl-benzyl}-2-chloro-N-{2-(4-fluore-3- 3613 [ISP (M+H)T]
trifluoromethyl-phenyl)-ethyl]-6-triflucromethyl-
1sonicotinamide
Bi7 N-(4-tert-Butyl-benzyl}-2,6-dichloro-N-{2-(4-chioro- | 493.1 {ISP (M+H)™}
3-fluoro-phenyl)-ethyl]-isonicotinamide
B18 N-{4-tert-Butyl-benzyl)-2-chloro-N-{2-(3,4-dichloro- | 543.2 [ISP (M~+H)™]
phenyl}-ethyl]-6-trifluoromethyl-isonicotinamide
B19 N-{4-tert-Butyl-benzyl}-3-chloro-N-{2-(2-chloro- S09.4 TISP (M+H}7]
pyridin-4-yl)-ethyl]-5-trifluorometh yl-benzamide
RBR20 N-(4-tert-Buivl-benzyl)- 3-chloro-N-[{2-(2-chloro- 5271 [ISP (M+H)™]
pyridin-4-yl)-ethyl]-2-fluoro-5-trifluoromethyi-benz-
amide
B21 N-{4-tert-Butyl-benzyl)-3-chloro-N-[ 2-(4-chloro-3- 366.2 [ISP (M+H) "}
trifluoromethyl-pyrazol-1-yi)-eth i} - 5-trifluoro-
methyl-benzamide
R22 N-(4-tert-Butyi-benzyl)-3-chloro-N-[2-{4-chioro-3- 3841 [ISP (M+H)™]
trifluioromethvi-pyrazol- 1-yl}-ethyl]-2-fiuoro-5-iri-
fluoromethyl-benzamide




B17 N-(4-tent-Butyl-benzyl)-2,6-dichloro-N-[2-(,4-chloro- 493.1 LISP
(M+H) ] 3-flu oro-phenyl) -ethyl] -isonicotinamide B18 N-(4-tert-Butyl

WO

-2-chloro-N-[2-(3,4-dichloro- 543.2 [ISP (M+H)] ph
1i8F6fheth yl-isonicotin amide B19 Ao bos1

N- (4 tert Butyl benzyl) 3 chloro-N-[2-(2- “Fhioro- 509 4 LISP (M+H)~]

omethvli-banzamida

2N lcigo(ré)— - (r)x%uoggyéﬂwép M+ Miﬁl’l:d ](ISP(\/HH) ]
pyridin-4 yR*} &Hﬁjtﬁﬁmm%ﬁﬂim@métﬁp%bﬂi bffifde BR1
N-(4-tert- kbenzyl)-3-chloro-N-[2-(4-chloro-3- 566.2 LISP (M+H)1 triflu
omethvl-n vrazol- 1_\I|\ -ethvil - S-trifluoro-metind hgnl_u”"\ R2D... -
B tert BT ORNIY S AT NG Ban 1 TSP R
trlfluoromemwhﬂykaiﬁtﬁiw&mﬁyﬂﬁhméi@tﬁﬂ&ﬁéﬁﬁ th yI-benzamide

WO 2007/090/48RCT/EP2007/050811 -44 B23
N-(4-tert- llf\/| benzvD-3-chloro § frlflnnrnmnfh\éllNE/lQ 1 [!S. fg i
-(6-trif oroﬁ%tﬁ'fltgy? r?’-%- %h T]%%%lz a |dee B24 T (M+H)]

N-(4-tent-Btiyl- 66!1@#‘!?431@%}@)}’652%@%@@5 trifluoro- 561 [ISP (M+H) ]

REHTY N lN‘(kaéE*t'JBQ{QUB%BWWE@M@’—NQ‘&@YMcﬂ@!ﬂl&%ﬂlc SBEFISP (M1 ]
N-(4-tert-3utyl 3 -C 1!1%58 §{I ro- N N-RI e ggzt_zmj;q%P (M+H)]
ethyl-5-triflli C?Pg Isshsari
NBl4-tert- 3utyﬂbenzwt>8 bbreyb- &H[Qk(@ﬂdi@m@r@l 659:8 [ISP{M+PH) (M+H)]
phenyl) -eth, ¥l sdsfiyorerimtluaiametheyt-henizamide B27

_QA-tPrT Butyl- ben7\/l\ 3-chloro-2-fluorgo-N {')do %\Rz{lco M ?%} STV
At ethyl) DG G IR SR AR s pogoro N1Z S10.3 [ISP (M+H)']
N-(4-tent- Bﬂuyhxb@hzymaedmbf&izﬂmmmdﬁzl(mmwl@es [ISP (M+H)]

) @l’m@ﬁl&éﬂ 526.1 [ISP {(M+H)"]
\I-(4-tent-But I ben c ic 0-N- 2 3 chlor %lnscf (M+H)]
bhenyl)-etiF n}j)ﬂﬁ NG orometh T e B

B30 N-(4-tert- Butylmbenzyi) 3-chloro-2. ’> ﬂuom S-trifluoro- | S60.3 [ISP (M+H)}™]
methyl-N-{2-(3-trifluoromethyl-phenyl)-ethyl]-benz-
amide

B31 N-{Z-tert-Butyl-benzyl}-3-chloro-N-[2-(3,4-dichloro- | 492.2 TSP (M+H)")
phenyil)-ethyl]-2-fluoro-benzamide

B32 N-{4-tert-Butyl-benzyl)-3-chloro-2-fluoro-N-[2-(3- 4913 {ISP (M+H)"]
triffuoromethyl-phenyl)-ethyl]-benzamide

B33 N-(4-tert-Butyl-benzyl)-3,3-bis-trifluoromethvl-N-{2- | 576.1 [ISP (M+H)"]
{3-trifleoromethyl-phenyl)-ethyl]-benzamide

B34 N-(4-tert-Butyl-benzyl)-2,6-difluoro-3-trifluoro- 5443 7ISP (M+H)7]
methyi-N-[2-(3-triftuoromethyl-phenyl)-ethyl}-benz-
amide

B35 N-(4-tert-Butyl-benzyl)-2,4,6-trifluoro-N-[2-(3-tri- 494 5 ISP (M+H) "]
fluoromethyl-phenyl)-ethyl}-benzamide

B36 N-{4-tert-Butyl-benzyl)-2-fluoro-3-iodo-N-[2-(3-tri- | 584.2 (ISP (M+H 7]
fluoromethyl-phenyl)-ethyl]-benzamide

B37 N-(4-tert-Butyl-benzyl)-5-chlore-2,3,4-trifluoro-N- 3283 [ISP (M+H)"}
[2~(3-trifluoromethyl-phenyl)-ethyl] -benzamide




B30 N-(4-tert-Butyl-benzyl)-3-chloro-2-fluoro-5-trifluoro- 560.3 [ISP (M+H)
] methyl- N-[2-(3-trifluoromethyl-phenyl) -ethyl] -benz amide B31
N-(4-tert- Butyl benzyl)-3-chloro-N-[2-(3,4-dichloro- 492.2 [ISP_ (M+H)-

W&]@ﬂyﬁg eth yl] - 2-flu oro-benzamide B32

PCL/EP20 71850811

N-(4-tert-Butyl-benzyl)-3-chloro-2- quoroé’r&I [2 (3- 491.3 [ISP (M+H)-] triflu

nmmpthvl nh en vD-ethvll -henzamide

NB{8-tert-

(3-triflu of

BRSNS, %@%@%ﬁrﬁ%ﬁ%&%ﬁéwﬁ hEFORS
d]éaélh)ﬁl-@tﬂem W@%Wﬁd@&hz@hﬁﬁdﬁmmd(ﬂ tent-

tgé'gcl 1ZY
methyl-N
N-(4-tert-

é@&ﬁ ;W](M—%H)*}

)38 BriifineTR -‘t!»bﬁ B gk TR R AR -
[2- 3 trlfluorome h

SUHEDER ‘ﬁﬂé”ﬁl

(98]

ORI (Rt 4945 (ISP (v

(M+H)'] flu

4921 [ISP (M+H)™]

oromethyl-ph enyl) -ethyl] -benzamide B36
N-(4-tert-Butyl-benzyl)-2-fluoro-5-iodo-N-[2-(3-tri- 584.2 [ISP (M+H)'] flu

N-(4-tert-

oPametn y

2-(3-triflu

phenyl)-sihyilteeniamnileiddoio-2-hydroxy-N-{ 2-
Butyl-benz fl 28.3 [ISP
okr%%@i We ?JII‘ th\ﬁ S lIHOI0: N2

benzamlde WO 2007/09

5232 [ISP (M+H)7]
(M+H)']

0748

PET/EP2

N-[2-( 3-ti

N-(4-tert-|

N-(4-tert-I

307965981&111:;@@@3@ “3chloro-2-fluoyo-N-[2-(3-

?luiﬁhbmyiﬁp@nﬁmzhﬂﬂ?tgﬁthm%xmeﬁw S5l
yl-phenyl) -ethyl] -benzamide B39
Sﬁ?{/{%&%%évl) 5-chloro-2-fluoro-N-[2-(3- 492.1 [ISP

376.1 {ISP (M+H) "]

SP (M+H) ]

(M+H) 1 triflu

oFgthethy

N-(4-tert-E

ﬁ-é%-tert BUtyl- belnti

trifluoromsd

_Dhehi-TatngtbenanramidistBony -N-12-(3-tri-
3%51’53%@ &ﬁf%kﬂﬁfﬂ}%mﬂmi@w [2-5232]

508.3 ISP (M+H)™]

SP (M+H)']

Bﬁﬁilo o-l EJ AT m %ﬂg DTt hy

uoro 576.1 [IISP
=Md>2y£%;ﬁ@ w)c@whylsphﬁwaréwﬂhbw%ﬁﬁmude

/\

34_%‘_2')%8}? (M+H)"]

2 B42

-ert- tsmy(mn@nzy;utga,@@@]}ommolz 3 Ftiilor208 - BZHSP (M
=Iuorometh¥11
N-(4-tert- Buty

gé%)%ﬁé%g% ulﬂc?r%gme 9. 5422 115P

EBD (ISP (M+H)]

(M+H)] N-[2)

- Btrifluo

%@tﬁﬁlﬁéﬁbbeéml)ﬂ%@ﬁaﬁﬁm@ PRESTE

fluoromethyl-phenvh-ethyl]-benzamide

508 .3 ISP (M+H) "]

phenyi)-ethyl]-5-triffeoromethyi-benzamide

B46 N-(4-tert-Butyl-benzyl)-3-fluoro-5-triftuoromethyl- 263 ISP (M~+H)™]
N-[2-(3-triflnoromethyi-phenyl)-eth yl]-benzamide

B47 N-{4-tert-Butyl-benzyl)-2,3-dichloro-N-{2-(3-tri- 5083 [ISP (M+H;™]
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phepyRieBY LA flear A tfluQIAMEIYIRR BZ- N- (4-tert-butyl-benzy})-3-chloro-2-
fluoro-5-trifluoromethyl-benzamide:
The title compound was prepared in analogy to Example 1, using [2-(3-benzyloxy-phenyl)-
ethyl]-(4-tert-butyl-benzyl)-amine (59-C43) and 3-chloro-2-fluoro-5-(trifluoromethyl}-
benzoic acid . MS: 597.3 [ISP (M+H)"].
b) Preparation of N-(4-tert-butyl-benzyl)-3-chloro-2-fluoro-N-[2-(3-hydroxy-phenyl)-
ethyll-5-triflnoromethyl-benzamide:
A solution of 1.1 g of N-[2-(3-benzyloxy-phenyl)-ethyl]-N-(4-tert-butyl-benzyl)-3-chloro-
2-fluoro-5-trifluoromethyl-benzamide (1.84 mmol) in 50 mi ethyl acetate was hydro-
genated over 0.33 g Pd/C-5%. After completion of the reaction the suspension was filtered
off and concentrated in vacuo to give (.75 g of a colorless amorphous material. MS: 508.4
[1SP (M+H)'].

Example 3:  N-(4-tert-butyl-benzyl)-3-chloro-5-ethyl-N-[2-(3-fluoro-5-trifluoro-
methyl-phenyl)-ethyl]-benzamide

285 mg of 3-bromo-N-(4-tert-butyl-benzyl)-5-chloro-N-[2-(3-fluoro- 3-trifilucromethyl-
phenyl)-ethyl]-benzamide (0.6 mmol, Example B177), 44 mg of ethylboronic acid (1.75
mmol}, 371 mg of tri-potassiumphosphate (0.05 mmol), 14 mg of tricyclohexylphosphine
and 6 mg of palladium acetate were suspended in 2.3 mi toluene and 0.1 ml water and
stirred at 100°C for 3.5 n under nitrogen. The reaction mixture was then cooled down to

RT, diluted with 4 m] water and extracted twice with ethylacetate. The combined organic
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10 b) Preparationmofthyl-phenyl-ethyl]-5-trifluoromethyl-benzamide

N-(4-tert-butyl-benzyl)-3-chloro-2-fluoro-N-[2-(3-hydroxy-phenyl)- 10 ethyl]
-Seifluny esnaibyirbenz arajdesAsalution of dudnpBf3, using N-(4-tert-butyl-benzyl)-

g-gf[I %}é%?e_jg éﬁ{ é%égﬁi-ﬂ%g%{ %_ue 3 péilk—lt\llreué%t_ %H%ié]i)) 1 ggﬁ%ﬂ'-%[%}ﬂu oromethyl-

_ enzami 84 mmol) in hyl acetate
wRes e GEamed Brer W38 bpdle 59 Ater completion of the reaction
the suspension was filtered off and concentrated in vacuo to give 0.75 g
oEascoidriess amcrpobs tyidteral) MSub08 X-[25 JI8Ro(MHH)h Exeneibid-

15 3 N-(4-tert-bu%@wz&&ﬁI@{g@@fWhN;[%—r(%ﬂgg)go-&triﬂuoro-
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n

The title compound was prepared in analogy to example 3, using N-{4-tert-butyl-benzyl}-
3-chiore-2-fluore-N-[2-(3-fluoro-5-trifinoromethyl-phenyl)-ethyl]-5-trifluoromethyl-
benzamide (Example B63). 544.2 [ISP (M+H)"]

Example 3-e:  N-(4-tert-butyl-benzyl)-3-chloro-5-propyl-N-[2-(3-trifluoromethyl-
20 phenylb)-ethyll-benzamide

The title compound was prepared in analogy to example 3, using 3-bromo-N-(4-tert-
butyl-benzyl)-5-chloro-N-[2-(3-trifluoromethyl- phenyl)-ethyll-benzamide (Example
B176) and n-propylboronic acid. 516.2 [1SP (M+H)™]

Example 3-f:  N-(4-tert-butyl-benzyl)-3-chloro-N-[2-(3-fluoro-5-trifluoromethyi-
25 phenyl)-ethyl}-5-propyl-benzamide

The title compound was prepared in anaiégy to example 3, using 3-bromo-N-(4-tert-
butyl-benzyl)-5-chloro-N-[2-(3-fluoro- 5-trifluoromethyi-phenyl)-ethylj-benzamide
(Example B177) and n-propylboronic acid. 534.3 [ISP (M+H)"]
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285 mg of
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The compounds of formula [ are cholesteryt ester transfer protein (CETP) inhibitors.

Atherosclerosis and its associated coronary heart disease is the leading cause of death in the
industrialized world. Risk for development of coronary heart disease has been shown to be
strongly correlated with certain plasma lipid levels. Lipids are transported in the biood by
lipoproteins. The general structure of lipoproteins is a core of neutral lipids (triglyceride

and cholesterol ester) and an envelope of polar lipids (phospholipids and non esterified
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No wholly satisfactory HDL-elevating therapies exist. Niacin can significantly increase
HDL, but has serious toleration issues which reduce compliance. Fibrates and the HMG
CoA reductase inhibitors raise HDL-cholesterol only modestly (-10-12%). As aresult,
there is a significant unmet medical need for a well tolerated agent which can significantly
elevate plasma HDL levels, The net result of CETP activity is a Jowering of HDL-C and an
increase in LDL-C. This effect on lipoprotein profile is believed to be pro-atherogenic,
especially in subjects whose lipid profile constitutes an increased risk for coronary heart
disease, Therefore by inhibiting CETP activity there is the potential to inverse this relation-
ship towards a lower risk and ultimately to protect against coronary heart diseases and

associated mortality.
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Further, the invention relates to compounds as defined above for use as therapeutically
active substances, particularly as therapeutic active substances for the treatment and/or
prophylaxis of diseases which are mediated by CETP, Examples of such diseases are

25  atherosclerosis, peripheral vascular disease, dyslipidemia, hyperbetalipoproteinemia,
hypoalphalipoproteinemia, hypercholesterolemia, hypertriglyceridemia, familial hyper-
cholesterclemia, cardiovascular disorders, angina, ischemia, cardiac ischemia, stroke,
myocardial infarction, reperfusion injury, angioplastic restenosis, hypertension, and

vascular complications of diabetes, obesity or endotoxemia.

3¢ In another embodiment, the invention relates to a method for the treatment and/or pro-
phylaxis of diseases which are mediated by CETP. Examples of such diseases are

atherosclerosis, peripheral vascuiar disease, dyslipidemia, hyperbetalipoproteinemia, hypo-



increase in LDL-C. This effect on lipoprotein profile is believed to be
pro-atherogenic, 30 especially in subjects whose lipid profile constitutes
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hypoalphalipoproteinemia, hypercholesterolemia, hypertriglyceridemia,

faﬁ"i%ﬁ%[?ﬁém? inhibitors are useful in combination with another compound, said
compound being an HMG-CoA reductase inhibitor, an microsomal triglyceride transfer
protein {MTP)/ApoB secretion inhibitor, a PPAR activator, a bile acid reuptake inhibitor, a
cholesterol absorption inhibitor, a cholesterol synthesis inhibitor, a fibrate, niacin, an ion-

exchange resin, an antioxidant, an ACAT wnhibitor or a bile acid sequestrant.

The invention therefore also relates to pharmaceutical compositions comprising a com-
pound of formula I as defined above in combination with an HMG-CoA reductase inhi-
bitor, an microsomal triglyceride transfer protein (MTP)/ApoR secretion inhibitor, a PPAR
activator, a bile acid reuptake inhibitor, a cholestero! absorption inhibitor, a cholesterol

synthesis inhibitor, a fibrate, niacin, an ion-exchange resin, an antioxidant. an ACAT inhi-
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was performed in order to determine the ICsp values.

Activity of the compounds was subsequently measured in the presence of plasma using the
same assay as described above except that the source of CETP was human lipoprotein-de-

prived serum (LPDS). Inhibitory activity of compounds was determined as percentage of
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Efficacy of compounds in modulating plasma lipid levels can be determined in hamsters

actmty

after 7 days of daily administration of compounds. Male hamsters are acclimated for 3-4
20 days to receive food as a paste made of 10 g chow and 10 g water per day. Compounds are
then mixed within this paste and a portion containing the proper amount of compounds is
given every morning for 7 days. Alternatively compounds can be given by oral gavage using
the proper vehicle. Blood is taken before compound treatment by retro-orbital bleeding
and at the end of the treatment on sacrificed animals. Plasma 1s separated from blood by
25 low speed centrifugation and selected organs are taken (e.g liver, fat, brain, etc.). Effects of
compounds on plasma lipid levels are determined by measuring total cholesterol, HDE-
cholesterol, LDL-cholesterol and triglyceride using colorimetric enzymatic assays (Roche
Diagnostic GmbH, Mannheim, Germany). HDL-C, LDL-C and VLDL-C are e.g., quanti-



Wé)o%%%fg{?ﬁgss was determined as percentgge of positive contro
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ticles and transferred radioactivity was measured. The assay system was
purchased and per 25 formed according to manufacturer's

recommendations (Amersham Biosciences). Inhibi- tory act{;\éw S 007/050811
activity con-

taining CETP together with donor and agéeptor particles. Serial dilution of
compounds was performed in order to determine the IC-50 values.

ARGV St TRR SEPHPULHES RIS EaBRL BT SR PREREGPAIIA thpridaide opsten
plBEBARR AtSiNG 1hep3tpainebesay ascdestrificaabove exeeptthaidhbution for

ﬁ?ﬁl‘?ﬁ eaz,%@fawgé-BH@Q&MR@@%@%&%%&Q SOWRLLRRRujate the area

ory actl\ii’té of compounds was determined as percentage of WO
200080 7HE P ERHER STOTRISHS 350 9IS IR ER AFOF ASHVIY BoRtEiHRTY
albthe. d3saycompoenentsaxseépilcompouride Sarjdbsaibutiohsdbgodmpourds liver,

V%QtS}Pe%ﬁO{m@&ié'an%QﬁaﬁﬁP determine the IC50 values, Under the latter
assay conditions, the compounds of the present invention exhibit ICso

values within the range of about 1 nM to about 100 M, e.0.. of about 1 nM .
N s S e T S
skiowd fridedhrettvries osomids sapitelReSmpotddd Ofths predehpnimals are
inveRtienH&sa:tnMYiGeampaund B 366848 veampaund B804 1248) cholesterol,
Compound B108.409.In vivo. activity, of the compaunds of for, 1)
R B B RS IR B L Fon an
Ssafai rrshistetis (Grupaskosidhobid 30 ) tiEeRENHEHINERLI Hiegd an increase
reg@iMae » CRENREUBIS Nt Ba 0 fRIRGH1Y2003HF A Y AGR I SINE-PRIORTIAbe -C and
vehicle, blood was taken 2 h later by retro-orbital bleeding under isofluran
a%ét‘ef %ﬁei?g)oéﬁrr%nﬂt later on sacrificed ani- mals. Plasma was separated

from blood using low speed, centrifugation and CETP actjvity was, .
e HSHER P PRSI iH@%Waiaié;%%ﬁfrewéﬁﬁfcﬁ&ﬁg}%%%é%@? i cynomolgus
desmi@eqé@iw@sla@eéx@e\pmhandm@dimlasmimgtamqnLéfsmno\wiwbs are
CEIRuRNibEAN asgraresaediden@ EIRmastiNg semalaingy b Hetasmood is
og‘ga e(%%)anmé?ls as comb%ared 1o Sprlﬁsma CETP da(giviy ?_f tPla ebo v 30 min. |
WBEPEIREIE TACAE) SO BOUNS I RGN PISSHS hi ey mie:
cans détérmiméddrhhdtsterss sherardapsofidady abimisnstdgimirpe gation and
CQIPPPURES: Malelamsiers aie: aeakmaied 1oh Sodn 2@ slaysytentraBiRy can be
food 23 ARARIE MRS MBI EHOLANGAQ h1valenPa 43 COMPRHATR: v
pharmacodynamic model the extent together with the kinetics of the pharmacologic effect

can be assessed.

The compounds of formula I and their pharmacentically acceptable salts and esters can be
used as medicaments, e.g. in the form of pharmaceutical preparations for enteral, parente-
ral or topical administration. They can be administered, ¢.g., perorally, e.g. in the form of
tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or sus-
pensions, rectally, e.g. in the form of suppositories, parenterally, e.g. in the form of injec-
tion solutions or infusion solutions, or topically, e.g. in the form of ointments, creams or

oils.

The production of the pharmaceutical preparations can be effected in a manner which will
be familiar to any person skilled in the art by bringing the described compounds of

formula I and their pharmaceutically acceptable, into a galenical administration form to-



then mixed within this paste and a portion containing the proper amount of
compounds is given every morning for 7 days. Alternatively compounds
can be ven by oral gavage using the proper vehicle. Bloo%j

WO ompound treatment by retro-orbital bleeding and %ﬁﬁéﬁg’g‘?

treatment on sacrlflced animals. Plasméfs separated from blood by 25
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b}lirﬁfe@élmglfd%Fl@HoPééﬁéE@ImﬁmﬂléﬁélééﬂéYMt{DL cholesterol and
triglyceride using colorimetric enzymatic assays (Roche Diagnostic
GiibHleManiaheimg G rreany)o Db «CgdnR cCrmndrbilsDuairels. greeuantirier
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CAMRAURGARIRIFFALAR A5, eﬁemﬁuﬁ@egh b%rﬂieslyﬂlfféﬂl ek hen st cerides,

Week pre- reatment in ease, | holes ero|
AR AR oG g Bty Bt A DB IS seene
15 tridiyebriad @Wéﬁﬁgi@ﬁﬁ@é@y of compounds in its ability to acutely raise
HDLC can be assessed in cynomolgus 15 monkeys. Animals are fed with
standathpiiimatepmsintenan ce diet, Compolsifgis aneerforrmul sitschgyitlnproving
appropriaie.yehigle ARt adminisierad i ARPals HRral gAVAge, RIgadisstances,

taken before and at several time-points after compound administration
(SRR B0 R A 20 R4 1) PTAGS 19'86 SAFAGBEHH o 2
bigadbyctomcspagdweentrifugation and CETP activity and plasma lipids
are quantified. Compound potency and efficacy can be 20 assessed by
20 mﬁ%ﬂﬁ@g&hﬁth@bnﬁ)m@m&%@ﬂ@ﬂmi&ﬁin@ijavdﬂﬁﬁ atministeatipan ding on the
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pharmacologlc efect can be assesse e compounds of formula I and
thefippaitERiaicaty abcstsRs Safiah draSfeiadedfugbrequirements in each par-

ticular case. For adult patients a daily dosage of about 1 mg to about 1000 mg, especially

/5811
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about 1 mgto about 100 mg, comes into consideration. Depending on the dosage it is con-

25  venient to administer the daily dosage in several dosage units.

The pharmaceutical preparations conveniently contain about 0.1-500 mg, e.g., 0.5-100 mg,

of a compound of formula L.

The following examples serve to illustrate the present invention in more detail. They are,

however, not intended to limit its scope in any manner.

30  Example A:  Film coated tablets



used as medicaments, e.g. in the form of pharmaceutical preparations for
enteral, parente- 25 ral or topical administration. They can be
Wg)dz%y%%%rgd, e.g., perorally,. e.g. in the form of.tablets, Coa,i‘%fjrm&}‘?msosn
ragees, hard and soft gelatine capsules, solutions, emulsions or sus-
pensions, rectally, e.g. in the form of suppositories, parenterally, e.g.in the

form of injec-tioh-solutions-or-infusion-selutions-—or-top

t“'\“\l o
\‘ k Ipllui_hﬁl\.{: I.Ur.ll\.;(.&ll)’, A3 u. LLIL
fglr%gg%%tments, creams or_oils. 30 The‘grro&ugnon of the
pkanviaceutical preparations can be effected in a manner which will be

escrbeding.o mg

compounds of formula | and their pharmaceutically accept

AisHcarZARAEIEIH form to WO 20077090788 PCT/EP204710508% 1
“Bdcgstiedwith suitable, non-toxic, inert, thé@petically compatibld sotid
%éw&éﬁé’@dcl materiats-and:-if-desired; qalgiinlg'lldlllld(,eutiba qg'j@l\f@gﬂts.

Suitable carrier materials are not only ingrganic carrier materials,.but also

orgdiHie SaFRkEIYRARFials. Thus, e.g., Iacqo‘é?e:5 &%n starch or delrivaties
théreafitalcsisieatic acid or its salts 5 caplb’ermged as carrier matémats for

taplets-coated tablets-dragees-and-hard-gslating cap-sutes—Spitan
“(Rermnel Weioht = S OYEE 220 rg - OB Fmg
carrier matetials for soft gelatine capsules are, e.g...vegetable oils, waxes,
fatdmdrrisemi-solid and liquid polyols (dépending on the nature of the

AoV igredientdipylGRMugss:are, however3 equired in the case olisol

A th
Lt

g

ity

nf
[veth b 8o i 16 me
so?u %n eanr?dggxcl(r)ups are, e.q., water, polyals, sticrose, invert 10 sugar and

H&ltike. Suitable carrier materials for injebieh?®lutions are, e.g.>{&er,

(oo FR RRIEIS, giycerol and vegetanie pisyguitable carmer maerals

alala orlies.are d.oils wavas fatt and
= G-OHS;WaxesS—iat

Suid polyols. Suitable carrier “misterials for topical © "

preparations are glycerides, semi-synthetic and synthetic glycerides,
hygdrogenated Qilsn liguidhwexesriguidyparaffinseiauid fatals@nals the mixture is

conbisterteycingravimgasheaessiavotiean prolhogatrerms s aleidrseroalymg20 or
5 theesmeticprassyres briferisuhatRAcesd SolkRHIZEISc6olRIaNES ABtkpension of
m}gsl;i?p(%agten%s an[gfﬁnticooxidants come into consideration as
p friacal F@a?oélgjwéﬁts.aﬁo The dosage of the compounds of formula |
can vary within wide limits depending on the disease to be controlled, the
afgaHdaRe infRAGBSF condition of the patient and the mode of

administration, and will, of course, be fitted to the individual requirements

inlegehigrHe- Per capsule
Compound of formula (I} 25.0mg
Lactose 15G.0 mg
Maize starch 200 mg
Talc 50 mg

The components are sieved and mixed and filled into capsules of size 2.

10  ExampleC: Injection solutions

Compound of formula {I) 3.0mg

(elatin 150.0 mg




ticular case. For adult patients a daily dosage of about 1 mg to about 1000
mg, especially about 1 mg to about 100 mg, comes into consideration.
Deg)endin% on the dosage it is con- 25 venient to administer the da
V&b ogaggllh Soveral dosage units. The pharmaceutical preparg?i'g/r% 2
conveniently contain about 0.1-500 mg, ®g., 0.5-100 mg, of a compound

il
D708 11

W{gﬂwag_exanlplec ser /%: to illustrate the present
inVERBbn in more detail. They are, however, Rét intended to limit its scope

irbahymmanmera®0 Example A. Film coatetbtablsts MO p0D0748

D ATIEEDAONAZIO L0041 Fod

Rt e Q0 TRt ER tngredents-Per tabtet{<ernet-Compound-of
formula (1).10.0 mg 200.0 mg Mierocrystalline cellulose 23.5 mg 43.5 mg

Lactose hydrous 60.0 mg 70.0 mg Povidone K30 12.5 mg 15.0 mg
Sodium starch glycolate 12.5 mg 17.0 mg Magnesium stearate 1.5 mg
4.5 mg (Kernel Weight) 120.0 mg 350.0 mg Film Coat: Hydroxypropyl
methyl cellulose 3.5 mg 7.0 mg Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3mg 2.6mg Iron oxide (yellow) 0.8 mg 1.6 mg Titanium dioxide 0.8
mg 1.6 mg The active ingredient is sieved and mixed with microcrystalline
cellulose and the mixture is granulated with a solution of
polyvinylpyrrolidon in water. The granulate is mixed with sodium starch
glycolate and magesiumstearate and compressed to yield kernels of 120
or 5 350 ma respectively. The kernels are lacquered with an aqueous
solution / suspension of the above mentioned film coat. Example B:
Capsules Ingredients Per capsule Compound of formula (1) 25.0 mg



Lactose 150.0 mg Maize starch 20.0 mg Talc 5.0 mg The components
are sieved and mixed and filled into capsules of size 2. 10 Example C:
“Igrgectlon solutions Compound of formula (1) 3.0 mg Gelatin 150.0 m

&r10587%s PCcT/IEP2007/050811 -66 Phenol 4.7 mg Sod?&%%zr%%’r?a%“

to obtain a final pH of 7 Water for injectioir solutions ad 1.0 ml WO

7/0 O 48
ont

%}ff E&P2007/0 0811 -67- Example D: Soft gelatin capsules
e %]E)Sﬁ?f& 6t formula () 5.0 in. Yellow wax 8.0 mg

Hvdroqenated Soya bean oil 8.0 in=_Patrtially hydrogenated plant oils 34.0

{PSByaBERS0il 110.0 mg Weight of

dapsule contents 165.0 mg

GElaihb capsuleiaaiatin 75.0 Mg GIycerokgpbdts 32.0 tnhg Karion 83 8.0 mg

drv mnﬂ'nr\ Tlfannlm rllnvu'ln 04 mg lro

l
ngreorven% Is dissolved in a warm melting

N ovide vellow,.1.1 ma The active
ae-yeHow-i-+—mg+hRe-actve

§; h&fother ingredients and the

rﬁﬁﬁn@%&tﬁé@qm@wp@elmm capsules

ctapyropriate size, The filled soft

_ AT PR AIRd accordin
n

ﬂ7/ﬂQﬂ7AR D(‘T/FD?ﬂﬂ7/nRﬂQ1 1 -68

BIig ysual procedures. WO

Sova bean oil 1100 mg

Weight of capsule contents 165.0mg

Gelatin capsule

Gelatin 75.0mg

Glycerol 85 % 32.0mg

Karion 83 8.0 mg (dry matter)
Titanom dioxide 0.4 mg

Iron oxide yellow L.lmg

The active ingredient 1s dissolved in a warm melting of the other ingredients and the

mixture is filled into soft gelatin capsules of appropriate size, The filled soft gelatin capsuies

are treated according to the usual procedures.




Claims 1. A compound of formulaI\R (I) O~N_CH(CH)R2R D R’
B'A wherein 5 R'is C-C6alkyl, halo-C1-Csallcyl, halo-Ci-C6alkoxy, C3
Cscycloall yl halo-C3 Cscyclo- alkyl or tri-C1-C6allcylsilyl; i E%%}r
wE Xapgﬁﬁée N Rs yX -N (a) or Y=~ (b) R"'wherein 10 R%%:‘ﬁ %‘%e%gn
independently hydrogen, CI-C6aikyl, haf§-C1-Cé6allcyl, halogen, C3-
cycloalkyl, OH or halo -C1-C6alkoxy; R8 and R9 are independently
%%’I%&en, Cl-C6alkyl, halo-CI-C6alkyl, halogen, C- Cscycloalkyl, OH or
halo-C,-C6alkoxy; X is CR'2 or N; 15Y is CH or N; wherein X and Y are
Hot'NURERE S ETHTE R'2 is hydrogen, C3-C6alkyl, halo-C1-C6alkyl,
halogen, C3-Cscycloalkyl, OH or halo- C1-C6alkoxy; R5 is hydrogen,

6alkyl, halo-C1-Cé6allcyl, halogen,
CGEalkoxy when at least one of R', R',
AisCR100rN; Bis CR11or N; 25D is CR' or
20674550811

C3-Cscycloalkyl, OH or halo-
R10 and R is not hydrogen;

wherein
R is C;-Cealkyl, halo-C;-Cealkyl, halo-Ci-Calkoxy, Ca-Cyeyeloalkyl, halo-Cs-Caeyclo-
alkyl or tri-Ci-Cealkylsilyl;

Lh

o

R™  ishydrogen or a group

2
[
“N{l\\jm (a) or ’—{:—f\(}( (b)
o 5 Rg
R
wherein
10 R and R are independently hvdrogen, C,-Cealkyl, halo-C:-Cealkyl, hatogen, Cs-

| Cgoycloalkyi, OH or hale-C;-Cealkoxy,
R¥ and R” are independently hydrogen, C;-Cgalkyl, halo-C;-Csaliyl, halogen, Cs-
Cseyeloalkyl, OH or halo-C;-Cealkoxy:
X  isCRMorN;
15 Y isCHorN;
wherein X and Y are not N at the same time;
R™ ishydrogen, C,-Cgalkyl, halo-C;-Cealleyl, halogen, Cs-Cseycloalkyl. OH or halo-
C-Cealkoxy;
R’ ishydrogen, C)-Cealkyl, haio-Ci-Csalkyl, halogen, Cs-Cscycloalkyl, OH or halo-
20 Ci-Csalkoxy;
R® is hydrogen, or is Ci-Cealkyl, halo-C;-Cgalkyi, halogen, Cs-Cyeycloalkyl, OH or halo-
C;-Cgalkoxy when at least one of R R R¥ and R isnot hvdrogen;
A isCRYor N
B isCRYorN;
25 D 1sCR or N;



- 69 wherein -B=A- and -A=D- are not -N=N-; R3 is hydrogen, C1-C6alkyl,

halo-C,-C6alkyl, halogen, C3-Cscycloalkyl, OH or halo-C1- C6alkoxy; We

is h}%jro en, or is C1-C6al yl, haio-C,-C6alkyl, halogen, CB%%%: clot%bléytl’ »
WOHGRAE: C1-Cé6alkoxy, when at least one of R3, R4, R5an ARG
hydrogen; R'1 is hydrogen or is Cr-Csaft, halo-Ci-Céallcyl, halogen,
C3-Cscycjoallcyl, OH or halo- C1-Cgalkoxy, when at least two of R3, R4,
ﬁ%%’i?fﬁ "F%i:g‘r'eaﬁ%t_ %égrbﬁgﬁ’;o\t/vﬁ%rmcﬁﬁ‘at least two of R3, R4, R5, R7'0 and
R arehpdrbyurogeimallahd 40-6 idh8r8; ndgphdrmaseolichi. A8dapiabeC:-

salts thetee!: 2. The compound according to claim 1 wherein R'is C;

-Cpalkyl, halo-C1-Cé6alkyl, Cs- Cscycloalkyl, halo-C3-Cscycloalkyl .o i
R e B e i e SCuN Sy Qo hlo-
groufs ()2 1k67, Fher coirpoand ddtordily @ RIMSINMhRYSIASRY is a

geou Qs@?}drlé%]e]flf@ fﬁ@n@%&ﬁlﬁh@@wl @drtggmcﬁl,aim@;vm@r@%ayalft?kﬁ, OH or halo-
C1-Csalkyl, halo-CI-C6 . halo-Ck-C6alkoxy, .G3 Cscyclo 1ai0-C3
ooy o Aoy T AN RB e oy F oL o N
yhezain Nt fadsorep-o{By . Rs RR Whersii Recard Rdapesiidependently
hydrogen, C1-C6alkyl, halo-C1-Cé6allcyl, halogen, C3- Cscycloal cyl, OH

or halo-C,’,L-(I_Sg‘aIkoxy; Rs and R9 are independently hydrogen, C1-C6alkyl,

1,20

h%lo-EI-CGalkyl, halogen, C3- 25 Cscycloalkyl, OH or halo-C1-Cé6allcoxy;
s CiRrprepgutically acceptable salts thereof.

LA
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2. The compound according to claim 1 wherein R 18 C;-Cealkyl, halo-C;-Cealkyl, Ca-

Ceeveloalkyl, halo-Ca-Cyeycloalkyl or tri-Cr-Cealkyisilyl.
3. The compound according to claim 1 wherein R is a group {a).
15 4. The compound according to claim 1 wherein R”1isa group (b),

5. The compound according to clatm I wherein
R'  is C-Cealkyl, halo-C-Csalkyl, halo-C -Cealkkoxy, Ci-Cseyeloalkyl, halo-Ca-Ceeyelo-
alkyl or ri-Ci-Cealkylsilyl;

R® ishydrogen or a group

RB
N Va N
e — * —_— D
20 N\/;[ . @ o Y_<Rg ‘

wheren

R® and R’ are independentiy hydrogen, C;-Cealkyl, halo-C;-Cealkyl, halogen, Cs-
Cseycloalicyl, OH or halo-C;-Cgalkoxy;

R® and R’ are independently hydrogen, C;-Csalkyl, halo-Cy-Cealicyl, halogen, Cs-

25 Cseyeloalkyl, OH or halo-Ci-Cealkexy;
¥ isCR¥orN;
Y wCHorN;

wherein X and Y are not N at the same time;



Y is CH or N; wherein X and Y are not N at the same time; WO
2007/090748 PCT/EP2007/050811 -70 R™ is hydrogen, C-Cé6allcyl,
halo-Ci-C6alkyl, halogen, C3-Cscycloalkyl, OH or halo- C,-C6alkoxy; R5 is

Wﬁf&%@%‘H?’%i-CGalkyl, halo -Ci-C6allcyl,halogen, C3-Cscycl’c))colﬁ@r,2 I]Z‘OS?SH

tn
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halo- Ci-C6alkoxy; 5 RR is hydrogen, eris-Ci-C6allcyl, halo-Ci-C6alkyl,
haloggn, C3-Cscycloalkyl, OH or halo- Ci-Céallcoxy when at Jeast one of

R3, R5, RIDAER" (s 6t Kyiaban: A ER L2838 RGP IO E. OF of halo-
iISCR30rN; 10sMBaisyhydrogen, C,-C6alkyl, halo-C,-C6alkyl, halogen, C,

Gscyglaalio.OH of halg- 6z Coatkary; REQ J&twm?m%m%a GrEbalkyd.
halo-Ci-C6alkyl, halogen, C3-C8cycloalkyl, OH or halo- C,-Céalkoxy,

wher-at16450%ne of R3, R, RS and R" is not hydrogen; R" is hydrogen or
i8 C, iChaikytehato 07 Chalky), rraloGer;:08vC seircoalkylC ©rslorigld 5ot halo-

Ci-Cealkoxy.owhen-atdeast e of R3rRARand'Rlgareaibydrogen;
wherein, afleast two of R3, R4, R5, R10 and R" are not hydrogen; and n
iéﬁ‘l,zlsoﬁ'L ; and pharmaceutically acceptable salts thereof. 20 6. The
cﬁmn@@rﬁdla@é@rding to claim i wherein Rl is Cr-C6alkyl, halo-C_-C6alkyl,
halo 1CRbajkaxy, C3-Cscycloalkyl, halo-C3-CSCyclo- aBcyl or

R RS L oRE e 6 B T oo B hycr DB e, e Cr
halo-Cia@®aikyl, halogen, C3-
RY is hydrogen, or is C;-Cgalkyl, halo-C;-Cgalkvl, halogen, Cs-Cscycioalkyl, OH or halo-
C1-Cealikoxy, when at least one of RY, R*, R” and R is not hydrogen;
RY 1 hydrogen or is C,-Csalkyl, halo-Ci-Csalkyl, halegen, Ca-Cgeyeloalkyl, OH or hale-
C;-Cealkoxy, when at least two of R, RY, R® and R are not hydrogen;
wherein at least two of R', R*, R”, R and R are not hydrogen;
and
n isl.2or3;

and pharmacentically acceptable salts thereof,

6. The compound according to claim 1| wherein 7
R' is C1-Cealicyt, halo-C,-Cealicyl, halo-C;-Cealkoxy, Ca-Cseycloalkyl, halo-Cs-Cseyclo-
alkvl or tr1-Ci-Cgalkylsilyl;

R” ishydrogen or a group

H
Nee R° | _(/“\<X
——N\;( 7 (a) or Y:<R9 (b}

%

wherein

R® and R” are independently hydrogen, C;-Cgalkyl, halo-C,-Cgalkyl, halogen, Cs-
Cseycloalkyl, OH or halo-C-Cealkoxy;

R* and R® are independently hydrogen, C;-Cgalkyl, halo-C;-Csalkyl, halogen, Ca-
Cecycloalkyl, OH or hale-C,-Csalkoxy;

X isCR™orN:

Y sCHorN;



C8cycloalkyl, OH or halo-C,-C6alkoxy; R8 and R9 are independently
hydrogen, C;-C6alkyl, halo-C,-Cé6allcyl, halogen, C3- Cscycioalkyl, OH or
halo-Cz-C6alkoxy; 30 X is CR" or N; Y is CH or N; WO 2007109074%

W e EMIH7/050811 -71 wherein X and Y are not N at thé gg/@%z@%gﬁzﬂsm

10
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R'2 is hydrogen, C,-C6allcyl, halo-C,-C8alkyl, halogen, C3-Cscycloalkyl,

OH or halo- C,-C6alkoxy; R5 is hydrogen, C,-Cé6allcyl, halo-C,-C6alkyl,
halod&r E52CE, LBERYF, O 87 FERS: B%r-Cealkoxy: R6 is hydrogen, or

is C,KCbalidyldivatn-C;-Coalyyl hhlatdyehiaG3lCadysinalkyl Ol eiyhloH or halo-

C3-Coalkoxy-whemat least one of R3, R"and R" is not hydrogen; A'is N; B

isCR", 10D is EVR : R3 is hydrogen, C -C6alkyl, halo-C,-C6alk gﬁ .
RN s o TR £ e
C,-Céalkytlialp-C,-C6alkyl, halogen, C3-Cscycloallcyl, OH or halo-
G-Chalkaxyewhanat leasiive 06 W, W RH ang R10@re potibydiogsior haio-
15 wherein at Iera%rt]tW(t)lof 53, R,C%s,gl %nglR" ar§ n(ét h&éd(ogen; and n
isl. 2015 AhG BRArRAC (e adde pabtR s aitd HR8HESF *Frhe compound
gecorgdMy to claim | wherein 20 R' is C,-C6alkyl,
halo-g=&Balkyl,halo-C3-C6alkoxy, C Cscycloallcyl, halo-C3-Cscyclo- alkyl
tri-ig:#%@alkylsilyl; R- is hydrogen or a group Rs -N (a) or Y=~ (b) 'R
wherein -
R’ s hydrogen, C;-Csalkyl, halo-C;-Csalkyl, halogen, Cs-Cscycloalkyl, OH or hale-Ci-

Cealkoxy;

R™ s hydrogen or is C;-Cealkyl, halo-C;-Cealkyt, halogen, Ca-Cscycloalkyl, OH or halo-
C;-Cgalkoxy, when at least two of R R* R and R are not hydrogen;

wherein at least two of R”, R*, R°, R* and R" are not hvdrogen;

and

n isl,2or3;

and pharmaceutically acceptabie salts thereof,

7. The compound according to claim 1 wherein
R' s C~-Cealkyl, halo-Ch-Cealievl, halo-Ch-Csalkoxy, Cs-Cseyeloalkyl, halo~-Ca-Cseyclo-
aikyl or tri-C,-Cealkylsilyl;

R° ishydrogen or a group

Rg
5
/N""-- ) —(/_‘(X b
..._N\;E q {a) Or Y“'“_:<Pg (b}

wherein

R® and R’ are independently hydrogen, C;-Cgalkyl, hato-Cy-Cealkyl, halogen, Ca-
Cgeycloalkyl, OH or halo-C-Csalkoxy,

R® and R are independently hvdrogen, C;-Cesalkyl, halo-C,-Cgalkyl, halogen, Cs-
Cseyeloalkyl, OH or halo-C;-Csalkoxy:

X sCRYorN;

Y isCHorN;

wherein X and Y are not N at the same time;



25 R6 and R' are independently hydrogen, C1-C6allcyl halo-C,-C6alxyi,
halogen, C3- Cgcycloalkyl, OH or halo-C1-C6alkoxy; RE and R9 are
independently hydrogen, C,-C6alkyl, halo-C,-Cé6allcyl, halogen, C3-
W@i%?:%%%ﬂf@yl, OH orhalo-C,-C6alkoxy; X is CRi2 or N; 30 (TERYrRRosLL
wherein X and Y are not N at the same Tilne; WO 2007/090748
PCT/EP20071050811 -72 R"is hydrogen, C,-C6alkyl halo-C,-C6aIIc¥II, _
haloden, €A E8&RISanCyr e ichaiot GlebARYse RE isHydrgar )t or hale-

C,-Coalkyl;-Ratd<cyC6alkyl, halogen, C3-Cscycloallcyl, OH or halo-
GrCaalkamyo R ieydrogen. or s Gk Galkybhalod.sGealiv. halggene-

C3-Cscg:cloalky_l, OH orhalo- C,-Cé6allcoxy when at least one of R3, Rs,
RLO Srid &€& ot hydrogen; A is CR10; B is CR1" or N; D is CR3; 10 R3
5 i8hydrbgbre@,-Goalkyl hdityl - COalltylkhhlvgersnO3:-Cocy@todticy IOkt halo-

or hafq-Cls oallsay; RIEQJs,Rydragers qrisfd-P6alkyh halpsterCoalkyl,
hangeEL G,-Cscycloalicyl, OH or halo- C,-C6allcoxy, when at'least one of
R4R5 and R" is not hydrogen; R" is hydrogen or is C,-Cé6all yl,
Halo-€ (Bbalt ); halogen, C3-Cscycloallcyl, OH or halo- 15 C,-C6alkoxy,
whengtieast two of R3, R4, R5 and R10 are not hydrogen; wherein at

10 B hERAEE ey AELd ARG SaT ARSI b e THR U p G "alo-Cr
accofditiayclaim 1 wherein R'is C,-C6alkyl; R is a group Y= (b) 4
RY is hydrogen, or is C,-Cgalkyl, halo-C-Cealkyl, halogen, Cs-Ceeyeloalkyl, OH or halo-
C-Ceallkoxy, when at least one of R, R*, R” and R" is not hydrogen;
RY s hydrogen or s C;-Cgalkyl, halo-C,-Csalleyl, hatogen, Cs-Cyeyeloalkyl, OH or halo-
15 C,-Cealkoxy, when at least two of R, R*, R” and R" are not hydrogen;
wherein at least two of RE, R4, Rﬁ, R and R* are not hydrogen;
and
n isl,2or3;

and pharmaceuticallv acceptable salts thereof.

20 8. The compound according to claim | wherein
R' s C-Cealkyt;

R isa group
RB

2R .
\f=‘—< . (b)

wherein

25 R¥ and R” are in dependently hydregen. halo-C,-Cgalkyl, halogen, Cs-Cseycloalkyl or
halo-C:-Cgalkoxy:
X  isCR%:
Y 1sCH;

R"™ ishydrogen, halogen or Cs-Ceeyeloalkyt:
30 R s hydrogen or halogen:
R* s C-Cealkyl, halo-C;-Cealkyl or halogen;
A isCRY™
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A

Rs wherein 25 Rs and R9 are independently hydrogen, halo-C,-C6alkyl,
halogen, C3-Cscycloallcyl or halo-C,-C6alkoxy; X is CRI-; Y is CH; R'2 is
hydrogen, halogen or C3-Cscycloallcyl; 30 R'is hydrogen or halogen; R4

WR B %‘Hﬁ‘éyl, halo-C,-Cé6allcyl or halogen; A is CR"; WO 2867 %@08“

PCT/EP2007/050811 73) Bis CR'lor N D is CR3; R3 is hydrogen; R70
is halo-Ci-C6alkyl or halogen; 5 R"is hydrogen; and nis 1, 2 or 3; and

arm&ceutichily acceptable salts thereof. 9. A process for the production
db a éofifpound of formula | according to claim 1 which 10 process
GOMpLises seacting an acid derivative, a compound of formula Il W Rr D
(1), R* B*A wherein W. R5, A, B and D have the meanings as defined in
draim AR IYUPE AR BET ONa, OK or halogen, with a secondary
dine tetivative, a compound of formula Ill R 15 (I1l) HN-OH,(CHz'
wherein R'. R" and n have the meanings as defined in claim 1 and
optionally converting the resulting compound into a pharmaceutically
d{:)cebstéb%reoggit.

and pharmaceuticalty acceptable salts thereof.

9. A process for the production of a compound of formula I according to claim 1 which

process comprises reacting an acid derivative, a compound of formula II

(1)

wherein R’ RS, A, Band D have the meanings as defined in claim 1 and W is hvdroxy, OLi,
ONa, OK or halogen,

with a secondary amine derivative, a compound of formula HI

Ri

(11D

AN~cH,cH,), R

h
wherein R', R? and n have the meanings as defined in claim 1 and optionally converting the

resulting compound into a pharmaceuntically acceptable salt.

10. Pharmaceutical compositions comprising a compound according to any one of claims

1to 8 as well as a pharmaceutically acceptable carrier and/or adjuvant,

11. Pharmaceutical compositions according to claim 10 for the treatment and/or

prophylaxis of diseases which are mediated by CETP,

12, Compeounds according te any one of claims 1 to § for use as therapeutically active

substances,

13, Compounds according to any one of claims 1 to 8 for use as therapentically active

substances for the treatment and/or prophylaxis of diseases which are mediated by CETP.



10. Pharmaceutical compositions comprising a compound according to

any one of claims 1 to 8 as well as a pharmaceutically acceptable carrier

and/or adjuvant. 20 11. Pharmaceutical compositions according to claim

10 for the treatment and/or prophylaxis of diseases which are mediated

by CETP. 12. Compounds according to any one of claims 1 to 8 for use as

therapeutically active substances413. Compounds according to any one

of claims 1 to 8 for use as therapeutically active 25 substances for the

treatment and/or prophylaxis of diseases which are mediated by CETP. 74
14 18heTre of ecofpnmgoangsdans ordimg docarychne ol ¢lafieriilie B dparttion of a

meBIERAMAIRN aha resdicament ferihpiieatment aREHQIPHaRbY @ sriidiated by
ciligeases which are mediated by CETP.



