WD 2007/ 026024 PCT/ EP2006/ 065938 BENZCDI AZEPI NES AS
HCV I NHI BI TORS The present invention relates to the
waer/afeotaenzodi azepi nes as inhibitors of HCV PCT/EP2006/065938
replication as well as their use in pharnmaceutica
conpositions ainmed to treat or conmbat HCV infections.
In addition, BRENZOBECDEPINEEAY OV BVHIB GRS
conmpounds per se. The present invention also concerns
processes for the preparation of such conpounds,
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WD 2007/ 026024 PCT/ EP2006/ 065938 2 US and Europe. For

i nstance, HCV type 1 accounts for 70 to 75 percent of
wa@bkdo7iedd24 i nfections in the United States. ThePCT/EP2006/065938
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be classified as either nucl eoside inhibitors (NI's) or
non- nucl eoside inhibitors (NNIs). N's directly
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[1,4]diazepin-1-ones”. Journal of Heterocyclic Chemistry 2004, 41(2), 277-280. This
publication discloses the synthesis of 11-aryl-8-chloro-3,3-dimethyi-2,3,4,5,10,11-
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WD 2007/ 026024 PCT/ EP2006/ 065938 4
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w@omgiooes phar macol ogical activity in the cenPCHEP2006/065938
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smahgirsilEl- dt]d::Emm[lt y|[1.4]didzepinalt-oB wigélkare pRpakd® by dehydrative

4 5
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/ r
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ﬁg&ﬁﬁ@agMﬁgO5/OO7l4l descri bes certain
2, 3 , 5, 10, 11- hexahydr o- 3, 3-di net hyl - | H di benzo-
di azepi n- 1-one derivatives as 1nhjbitors _ of
R G dhih B2l ns ceLuatves, o8 LODILOLS iy
drs§fihDameRAiVAlVes as protein modulating agents.
2,3,4,5,10, 11- hexahydr o- 3, 3-di net hyl -1 H di benzo [ b, €]

NN R A R e A T

Q h]ﬂ 4]diazepin-1-one derivatives as inhibitors of RING domain ubzqumn ligases.
,4,5,10, 11- hexahydr o- 3, 3-di net hyl -1 H-di benzo[ b, e] [ 1

S T SR T S B

finy|[ 1.8 e pine! -piadaniBragutsias atnsetiplion yod@heng adents wéful as anti-
I |, ¢ Conmpounds (New York, NY, United

§ aﬁgg%%ﬁansl ation of Khimya Geterotsiklicheskikh

Soedi neni i) (2004), 40(7), 949-955; WD 2007/ 026024

IPIﬂTdrEE?QQGHBQ@B&S&ydBo-JdudimthybﬂHl-ﬁbev-oﬂy@ﬂ[li,é]dazaﬁhétwm

(:1@19\934"1)\/&5 AL Gederived fii th8 %llo&igglsefe-l;gmis,sé%ﬁérally without reference to any

specific pharmaceutical utility:

Chemistry of Heterocyclic Compounds (New York, NY, United States)(Translation of
Khimiya Geterotsiklicheskikh Soedinenii) (2004), 40(7), 949-955;
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Uni versitates Zinatniskie Raksti, Serija 1:
Mat eri al zi natne un Lietiska Kimja (2002), 4, 84-88;

wo@am26behni skas Uni versitates Zinatni ski e RaRCHEP2006/065938

Serija 1: 5 Material zinatneé un Lietiska Kimja (2001),
(3), 24-27; Journal of Heterocyclic Chem stry (2002),
3919 of B5teBeycliT AROCHEN(LABIY (A8 T-P80Rigas Tchniskas

;I'et erRLYG hEs SO CRLERNSA;2996) . 2(1), 47-50;

exandria Journal of Phar maCeutl cal Sciences (1993),
Ma@malﬂ%ﬁ@un LRudevk s @bothe, ChinaseaChamiska Universitates

o bR AT 0D 5, 1) (1952). 59(9)
S i 4 B 1992),
?/Ba?w;ﬁm%aa LR GOBR, FILE 2155,) 7 905) | 113506
1990), 67(7
é{gg’g%%ﬂ%gﬁ g@t% @ aﬁgggrzgaﬁ(cﬁo%gectl(on C) Crygt )a|
Cﬁam ca m@gg@jumgg(@}l ops (1987), CA3(6), 1161-3;

& Phafmaceutical Bulletin (1985), 33(9),

Helo&2lic Copmunlaiohs HHober oqycdi-go;.Chemistry (1982),
19(23@ 321-6 JPaZl?oszggs? g%d 20 Cheni cal " &

ﬂwaﬁ&ﬁzelttumeabf Bhdrhatémical®idhces A00T), 7(A588-9. The
present invention thus relates to the use of the
danmpduids: Cfinttea Heonoal[Saci¢ly) (Thipe:, (lhevanrafyBaciO(@)el 85F-94;
medi cament useful for inhibiting HCV activity in a
Aeurnal| of ithef lsdtae dhewiigah Spicety (é%‘??d @%H}aé%@s bei ng

benzodi azepi nes_of .the_for O\ Rda (1)
Budetin des SZ‘Eleﬁ@Sl@liR&BQ‘R@BS}S@S flﬁ’gz)sdpﬂ@) 35>0tlefbe0| Soneric

%@wﬁs@rﬁ%&%@éﬁ%ﬁi&%ﬁ%g&éhegeg ond R ghla\r/g
é@w%%%&‘ﬁe“fns%@%g{v%?%gasgft<1§%fiﬁe%ﬁ%é%4982¥t ywith
N c{y‘éﬁu%mg@%%éegt ‘ t@g{%élv%mtﬁxﬁ u?eCEng%ngEfc% %('a?%@,cp@(é),

- 6al kbiy3sor 5 C3-7cycloalkyl; R2 is hydrogen C

1. 6al % optionally substituted independently with
Shemiqahg RFiarmpgeatical dhdletin (BI¥ey 33(9), 4057-62;

Journal of Heterocyclic Chemistry (1982), 19(2), 321-6;

JP 47029385; and

Chemical & Pharmaceutical Bulletin (1972), 20(7), 1588-9.

The present invention thus relates to the use of the compounds of the formula (I) for the

manufacture of a medicament useful for inhibiting HCV activity in a mammal infected

with HCV, said compounds being benzodiazepines of the formula (1):

2 RS
Q "/
N
B (1)
R4a
R1a iTI ’\—J‘m
R® R

R‘lb

and the salts, stereoisomeric forms, and racemic mixtures thereof in which
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sel ected from hal o, Cl1-6al koxy, aryl and Het; or wth
a cyano, polyhal oCl-6al koxy or C3-7cycloal kyl; 10

w@o07ookpal kyl optionally substituted i ndepenP&rEP2006/065938

with one, two or three substituents selected from
hal o, C 1-6al koxy, aryl and Het; or with a cyano,
pol yhal oCl- 6al koxy or C3-7cycl oal kyl,

- boal. X j bst. ittt ed.
oS Rl G R RO P Gt
sel extiedaliy orsialed indepandallk oxi, onar tplo aiibresetbstipientgiselacted

a_CY@hfhalole, ROk B KOXYitRh /6YIGhAsE Kl
C2- 6al keﬁyf é)g%dggé I?y 'subst i t ut edcﬁigege?}dent é)é with
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ol yAdVGEP8al koxy or C3-7cycl oal kyl ; C4- 7cycl oal kenyl

opt i OnAlyY ol tisadiddidenRRaeml | Withbid) AN 6s thEddQuBdtituents
t hree (g/ ubst.ituents sel ectg from.hal o, C

20 s 1- 6al koxy,
ar y| SCIEEIHEAT REp: (Ao Aaied Doyt %@f%ﬂ@a@ﬂigﬂpféréﬂkow
C3- 7ey@l,oadidalkyl; C4. 8cycl oal kenyl C1- 6al kyl optionally
substituted i ndependently wi.th one two_tﬁr t hree
substirtidntlkylntiepsl Bpubsgriea ardsperdents wit kg, twaray thrge
gt %Sll@ﬁt?t\ﬂéﬁtﬁS&&ééﬁfB&nZS himbym}k(ﬁ(gl %@Béﬂggxm; @rL wiéh a cyano,

-7c ; ryl2: or t2; i s hydrogen;
Cl- @é{?f%fi?ﬂa@r%{k%%f’ﬁ @3@%%??1&@ ed with carboxyl,
Cl- @-%%&l@ﬁk?l@?){élkyl%pﬁoneﬁ@l J683tHnted AidepENently with one, two or
Het Tﬁr a{)k. amn Carﬁo%/b;l 3(8 -%):O)-Ci t_élé;t%l ...t he
CL. TTRFFPBURG Bt halg oseltourea;ahd eHit §,cyano,
W t hpolgiao CtoalkoRry ot Qg eeclealksglt i t uents sel ected from
hal o, C_1-6al kox aryl,

OXy ., Het., cyano, |
pol ytiery Al subkitaisg andsartdpnty aiidh casr i, ayithree
- C( =bstiideiakdemd frotBaR007/DROAQ 24y PG IER20061106 293D,
7 - Cé):% -1(33. 7@(§C| oa{:kyl clot Ee _C3_7cycl oal kyl being
opt | U AlOEY PLY Yo PA b endent I'y with one, two or
t hr eg, sybiSAIkEME BhSoRal 8GhEiiEd P RakiontlyGrith 634, k¥ ¥r three
gygwgﬁt‘é}g}ti %?Qc%q @égﬁgﬁpaﬁ&a}{gj%{@@%%; Pleyith a cyano,
C( =QoNRIAaRaRbxj or Ghicstloslagh R12' and R12h is,
i ndependent |y, hydrogen, _7cycloal kyl, aryl, Net,
or Car5AriRIKeHAE -Gl PRlicraHE sulstiuter! ﬁnﬁa&ﬁa?%{sn‘ﬂ’*\@()% fygo or
one, thtdaGubdtitlidbt£lected from halo, C;galkoxy, aryl and Het; or with a cyano,
polyhaloC, alkoxy or C;i_seycloalkyl;
aryl®; or

Hetz;

R®  is hydrogen;
C1.¢alkyl optionally substituted with carboxyl, C;_¢alkylcarbonyl, C;_salkoxy-
carbonyl, Het-Cy¢alkylaminocarbonyl;

—C(=0)-C;_salkyl, the C;.7alkyl being optionally substituted independently with
one, two or three substituents selected from halo, C;_salkoxy, aryl, Het, cyano,

polyhaloC; salkoxy, Csscycloalkyl, and carboxyl;
—C(=0)-Cysalkenyl;
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substituents selected from hal o, Cl_6al koxy, aryl,
Net, cyano, polyhal od 6al koxy, 10 and

wE&07oy0koal kyl ; -C(=0) -OR13a in which R13 i SPCT/EP2006/065938

hydr ogen, C2_6al kenyl, C3_7tycl oal kyl, Net, or
Cl_6al kyl optionally substituted with a

&33671 @chaigkyxycigéikﬁleﬁle Cq%yc@a'(lzl@l %eﬁEIo:@Mbmwsawﬁma C
hi o

e@q@fierggfy\@%on%éwﬁw thrcz.f:r Ter ¥ gséec?fidofétglzﬁ%{p %jfa}l'koxy
t he aﬂyt‘ efeveyhmng polybulpiCngalkexyt endill.awy¢lojlkol,

sub-formula: CO 1 N 20 forma ring of fornmula: O

N R4“acﬁ_‘r@ b are | ndependent |y hydrogen; hal o; cyano;

dSKHE opt| onal |y substituted with hal o,
hydr ox - ORl4a, or -NR 14aR 4b; CL.6al koxy

opt i QG@O)WRIJEEH tuted 25 with amno, hydroxy,

Cl. 6al kox hy Xycarbonyl ,
et ByHich a@c@&d@fwdéﬁ 63 RY§REAT %Wﬁx&%zﬁ}gen CHLeRAL, aryl Het,
Cl. 684 kpaysaopeally sabyihaad deydndenttyNRth 4aRiwb or thoge

ch Rl n 4p i
i ndeﬁ‘@ﬁggﬁﬁsﬁﬁlﬁe%mgﬁl s Eg_éae;‘g?/" ’grgﬁ%%i %aarﬁ)%/’l &Hf}}s—a}e{{g"ﬁa}koxy’
or Chnd@} fcydloalpyl;onal | y substituted i ndependently with

one, \C tshree 30 substituents selected from hal o,
ClL. 65{:&9&&6Rmn0 or di C3_6al kyI am no, aryl, Net,

cyang, wheh ¥als M@%ke %ﬁa@_ﬁ{iﬁkpﬂek)ﬁkclwﬂqi optionally
5 is hydrogen;

2007/ 02024 PCT P2006 %ﬁ?i ls_s{

c3_ 7eytshiigdayith a G- rlasik 9T Hebt i onal I'y substi t ut ed
wi th Het, -C(=0) NRL5HRL5b,
NRI 5380 @ E&éﬂl&i’mﬁ&mﬁﬁ% itk "OR7 -NR 152SOPR1$
soL, Rc[t(r(mdbmmabw G- O ORLG, or -NRL5' ' C(-O OR Ca

in whi pi sO, each Rl15a and R15n is,
indepgzo@wHF’ 1%616 C3- 7cycl oal kyl ; aryI Het; or

IR e SN

C1- 6al koxy, aryl and Het; ﬁé with a cyano, pol yhal oC

1- 6al koxy or C3-7cycl ijal

form a ring of formula:

N
N

R* and R™ are independently hydrogen; halo; cyano; Ci.galkyl optionally substituted
. with halo, hydroxy, Het, —OR', or -NR'""™R . | salkoxy optionally substituted

with amino, hydroxy, C;alkoxy, hydroxycarbonyl, aryl, or Het; aryloxy; Het-

oxy; carboxyl; C).salkylcarbonyloxy; C;.calkoxycarbonyl; arylcarbonyl;

NR'RM. o - C(=0)-NR“R ™,
in which each R'* and R'*" is, independently, hydrogen; Csscycloalkyl; aryl;
Het; or C;salkyl optionally substituted independently with one, two or three
substituents selected from halo, C;_ealkoxy, mono- or diC;ealkylamino, aryl,

Het, cyano, polyhaloC.salkoxy, and Csscycloalkyl;
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10 R16 i s hydrogen; C2-6al kenyl; C3.7cycl oal kyl; Het;
or Cl-6al kyl optionally substituted with a

wEo7oy0koal kyl or Het; Rl6a is C2-6al kenyl; PCT/EP2006/065938

C3-7cycl oal kyl ; Het; or Cl.%al kyl optionally
substituted wth a C3-7cycloal kyl or Het; Rl7 is

Wdﬁggﬁﬂo ol C; @%Jcmékkyi (53(37%Mﬁ%rl‘%%'tﬂéﬂéllﬁsrub%tﬁicd whth £&8,cyclo-
I's r ogen ol'yhal oGi A 2ar

ot At L Bab RO bRt Bt T Sbai 1 ol it 50 O
C3. mWFas@LMJ ﬁsmr&‘ gﬂapNﬁétaR r yl=es0R  gsobik ' 8C(payaRr ¢
of a i s phenyl, naphthyl, indanyl, or

1,2,'3, il? t rahydr o- naphthyl each of which may be

optlongl ¥ { fidependent |y substituted with 20 (a) one,
two or t r'ee substituents sel ected from hal o,

C1- 6al kydh leﬁwbqglil@c%le}ﬁ’énﬂy H&bﬁ%%ﬁru seycloalkyl; aryl; Het; or

trifluoronethyl | Ky| enedi oxy,

Cl- 6al RybtkilGpiiealyipsituied insigpaadiyily with onié, two or three
Cl- 6al kepeyiden@atisytkd fioar XY, calkdxy, @all kivd tRt; Bewyth,a cyano,

i c1 63?%63‘)?& PR Cagoelibeliot o, 3. eyl oal kyl
pyrrol 'Rdo drogf:rp%%gglkg%/}ll %Pjrl g&ﬁ Inyilet offC?la'llgyl olptioxilaliy

alkylplpera bonyl e az
and nnﬁ@ﬁbhﬁmywﬂh@Khﬁ%%kpﬂéﬁyt etor naphthyl alkoxy
optionally substituted with one, two or

subst | fuent S @lrnied1oEloghy dsses; Cz@afk(flcqptwﬁ@ﬁwubswwd

naphth%mhqa@p@ymngylﬁmkﬁonalIy substituted wth one,
two or three substituents defined for (a) above; and

30 Het RASisdydogen (ralpgl C; efycwatkyboparkls a 5 or 6
menbered saturated, partially unsaturated or

conpl eRe} iy hydwaen matydd ofesakdc§etdycloniknl andntiet mi Ggsalkyl
to 4 h%h&é& g%{iﬁmﬁﬂ%&]\gﬁ{lg@e %ﬂ% lyar Ledr%{ted from

nitroge gen an eln |on
condensed w th one or two benzene rlngs and wher ei n
atybasgy eopp Peparast agwhpisephenyl, naphdpd indratyl. yr 38.3,4-tetrahydro-

aapdiyL Lt er Which nR%e otpYYQnéHy 1BBUp%ﬁde%'ﬂ'9%hb§t¥ﬁ%@& sigach
| ndependent|y se| ect ed %roup conS|st|n Lkﬂ
53&&

ffal e, E0 Bfa‘lhk%‘?l Subﬁﬁ'l“iﬁﬁsafie&@eﬂ f‘-’%%lh deyyha
Cll- h r{i}%éﬁaﬂﬁfﬁnﬁ@l@?l’ Qﬂ(@ﬁ'ﬁédlﬁ’@ /CCJEPQQ@@/ Qﬁ%ﬁﬁﬁgm@ plolyhalo—
po al.o r box

aﬁ&%ﬂ}‘é{aﬁg b@h&ﬂx¥cb§%§?¥g RV O %@ﬁ%b‘) oGy
d i Gran6@l dalityhmimo, ananmlmmnbdlﬁyjﬁalkﬂam?iﬁyehdsalﬂqgrbapto
pyr ?ogfg?lggl?kg gﬂbl@cﬁﬁvdbﬂé’ﬁdmf’l' PRz n?y |4LC; salkylpiperazinyl,
4 C$lhaﬂkwpﬁﬁﬁﬁﬁﬁywﬂﬁﬂﬁﬁr%%?ﬁvmhdﬁﬁﬁ(ﬁnnrphoI|nyI 5

y l?en@'ﬁ oan%fﬁh‘ﬁ aPoxfy hor‘i’eflly%u%tﬂ&‘t@d WSthRAe o or three
¥ gﬁp éi 4-tetrahydro- naphthyl,

eacﬁﬂﬁ UGS W%N%b oﬂ%lly i ndependent | y
&) bgligniylitoe daphithyi- cﬁﬂﬁmylowp optionatll s alestisubd tvith veaattso or three
sel gu‘i)tsgglergtg Ained for (a) above; and

Het as a group or part of a group is a 5 or 6 membered saturated, partially unsaturated
or completely unsaturated heterocyclic ring containing 1 to 4 heteroatoms each

independently selected from nitrogen, oxygen and sulfur, being optionally condensed
with one or two benzene rings, and wherein the group Het as a whole may be optionally
substituted with one, two or three substituents each independently selected from the

group consisting of halo, Cy_galkyl, polyhaloC,¢alkyl, hydroxy, aryl, C,_salkoxy,



(a) hal o, Ci-6alkyl, polyhal oCl-6al kyl, hydroxy,
trifluoronethyl, alkylenedioxy, 10 C 1-6al koxy, C

wda2@alkepes hi o, pol yhal o-C ]. 6al koxy, Cl - PCT/EP2006/065938

10

15

20

25

30

35

6al kyl car bonyl oxy, Cl1-6al kKoxyCl-6al kyl, carboxyl,
Cl- 6al kyl car bonyl, cyano, nitro, am no, nono- or

gbﬁz%al@@l | kvl ami @Pgaﬂ&%‘y@%almr&ﬁﬂ)&?l C%alﬂﬂ%%@@lky)lano nitro,
rol rdinyl, piperid ?Z(E Ah((f iyl
2K, KNP cbré}lgzﬁqlilw!am@c)@mmocar onyl, Cs. 7cycloa yl, pyrrolidimyl,

%;rrﬁﬁﬁfﬁﬂ PHARFDANY] 4-0)_peltagibaybinyl, pal.phiklylcasonyphipaytinyl, and
apt hyl - al koxy optionally substituted with hal ogen;

i@ YWl- or naphthyl - carbonyl oxy optionally
substituted with hal ogen, pol yhal oCl-6al koxy,

%97116 lakg(%&)( oggé?t! c!‘%lr%o&;ﬂs %ﬂéﬁ(}ll’ nag@lfél?@lnlﬁya!ns?? BP@QX&' 4-tetrahydro-

ano, ni t r
ag}phjhyi wh@épﬂwh Ry lﬁ;%}(@a I}ky“qdepquyxpt}yoqq édplﬁg;epi w1th one, two or

R ReidliRhts sQE@RSI B3Nyl , 4- Cl- 6al kyl pi per azinyl,

?b)c ]éa?l?égdf\f llgyg;pbogmégﬁ( ;f)ygl%épgpltrngpgl hy){ %liy??%ghoxy,

whi ch (0 ¢hlRoXy, QN _sdikgrtto, p&élﬂﬁlo»@ﬂ.wﬁﬂix&a@e@ikﬂc—arbonyloxy,
Moo g EgRbo AN ARG AEHIY hirg, apino, mono- or
-0-, 4E0-mkgBunino, mozn@@apto NRzg<lsalkyl, pyxsglzdmmmpeﬂdmyl

] 8 g—} %%Irzgzﬁﬂ@ dj. ﬁaéalkylﬁp%myl' @, el 6alkyl carbonyl 1perazm 1,

vvhl ch g phelyh ol Ff@@ew ﬂae@y#@&keﬁbapwa yg\eﬁgﬁtm wrt halogen;
- a'ﬂﬁ&rﬁylo&tﬂha@l‘l@b yabrs@tgs@x}mﬁtﬁdalliy subeparderitt halvdgehh

one r e e

C1- 6a|p\|g§')t’9f0cé16§} 0XY, tlé '62:‘311(@0?% @éTa@gP:ﬁlrbohyl cyano,

and (Bnﬂ(c;yiahmalnkgdo OHi!CZ 6zﬂkyiamg1ooamd@nnqjazrplto ¢fs. -,-gy(gq:aﬂ@[j

T
cont amrh@gyiipip@raznnhfet’@m@ 50Bach mdependently

Selt taﬂﬁ?lﬁﬁl%f‘fgﬁﬁiﬂQgéﬂh—ﬁ&SEE@( g\m; §LRiYR n iD@0RY and
opt1 ona cqonde W an I 1)

and wht kel h@egwiu lkensdivE, TR IS Hg/ To @ﬁfﬁ é‘gfgt ly
subst i Nmttl‘éo:omt J&lmedayI—VKEG}NHzﬁCegllmdtyl + upntcOauH-

d 2 b
depeggently 3gbecres Saotiihe o gt b g0 i, o
aryl , —01€68ﬂ3k5aﬂeﬁnecﬁﬁ POt yhét- 6Cc]allﬁatdwb<y,

Gh \»ﬁﬁé}kﬁwxglycﬁgééﬁy b% 7&@{&&’@ Iaryl gl;k t6@£é(a3ﬂ£ﬁ @g BARYY substituted

cyano, nit m no

Cly@e;mgqlq@ylw w1gwneotwcdq)rnt§qee Shb%lél}qn&ﬁ sﬂ;qcted o‘gté]a§21 q‘%walkoxy, aryl,

4Gl e fnb oL RIaRRY AZIKkBYY, and Csqcycloalkyl;
4- Cl- )%al kl(%/q%iarbolny p)lL pera%fr?yl r¥orpho| inyl; or Het2

is substituted with a radical of formla (X)"-aryl
OMet? 499 Srotiebr part v gloup id 55 6r ®mebared sWOrRA) pAORBY Bdsaturated

P%lclloglg?ﬁggglugsﬁa 1%%%5 f%gr%%ﬂgc r% %Gng%lég '4Heteroa%1£s each

NRAdpe@@:ndy- Sehbﬂcdrﬁl@m yikrogen, ORy g¥R2Nd @glf@rab%ag] epfiigrally condensed

‘%ﬂ&g% ﬁ%h%@g?ﬁgé’lanfi é&_f&réﬁ?&{e royp H Het 458 whole may be optionally
whibstiuiRd yvqhsoqqyw%(géhree @bsﬁé&y}@rs&é}:}k Wdep ‘Iay q_qiqctednfrom the
oB@Ldnslstiapbi pas! (t;yéaﬁcyf» lpbgmaloa:q @ﬂkylnld;&@&qd eKd |ayy1y\Ct falkoxy,
o?yhatl(yk&,J 1 _6a{ko§4£r aiig)?fé hl(ep carbgp%lfleet ?kylc Obonyii Cy4no, nitro,
amino, mono- or diC).¢alkylamino, cycloalkyl, pyrrolidinyl, piperidinyl, piperazinyl,
4-C, _galkylpiperazinyl, 4-Calkylcarbonyl-piperazinyl, morpholinyl; or Het” is
substituted with a radical of formula (X)y-aryl or «(X),-Het in whichnis 0 or 1 and
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Cl- 6al koxyaryl and Het; or with a cyano,
pol yhal ot - 6al koxy or C3_7cycl oal kyl. In one

wepdshaent, the i nvention relates to the use PET/EPZD06/065938

conmpounds of fornula (1) fa® the manufacture of a
nedicanent useful for inhibiting HCV activity in a

g’fﬁ ai'igmécﬂ €6t ediy &{#;HC}(; 2$a' B%mgmaﬁeﬁdhe' ng

aze |
B e kALY R i ehaot S Dco-
f@fa’(&c @é]ﬁade@@@-m@ m)st@{@&ah&ﬁmeof in which Rt a and

Rult l%r"}’ igh %% gr@ %’Céﬁ%/yc gﬁyrjﬂ“gulggt &Lgﬁ %ptzonal%

i nd emmamﬁhtydammdmdm &ithtome, tevo drithee ssisbsentsuelatisd from halo,

oy SRR e Y S BRI gt

hydrogen; C 1-6al kyl optionally substituted
INARRENCRL LY, W 6V ARG rel Qs @ %hd Lﬂ.‘é%@ t}%t%ﬁiﬁohh@'ﬂﬁfom%ﬁa (1) for

e e:gﬂlgadct%rs ?)mﬁ g}%lgoé@mggq %8%&17 ?Ordiflhi ing é—w agﬂnﬂg)q 1g ra n\ll\gmtlnqm
Cﬁfc&w@hn am«y | saidjdoingidahdybesnpisdnzddibagincn deme stenild )
with one, two or three substifuents selected from
hal o, Cl_6al koxy, aryl rdnd ; or with a cyano,
pol yhal oCl- 6al koxy gr C3 %cloalkyl, 25

[ nally substituted

i ndependently wth
sel ected from hal o} 6alko and Hefl} or with
a cyano, ponhaI- %cycloalkyl

C2_6al kenyl opRl%n.IIy su&stlt ngndependentIy with
one, two or three Iﬁggbsthaents Bel ected from hal o,
Cl- 6al koxy, aryl or wth a cyano, 30

BRd ¥RahRCk RN MEYic %rrrf§3 anf A6 R nkture MR OB AAIRE0 24
PCT/EP2006/065938 11 7cyc|oalkeny| optlonally

ybstituted independent]y
Bibatd R era isdensndentivahydrisgenh QB @Cy‘:bflkawaraéxklet alf 9| gy
Het ; ot [onml BuRtiGYaNAdep eﬁ@n‘ﬂ a’blﬂ@ncG%(k@rXtMre@rsubstltuents selected

S u gg rP‘?‘&Pﬁéﬁ%ﬁﬂﬁ%@’%ﬁ }!Wgh@%?’% 3 alg 8,? ?ﬁllllg}%cy or

subsCi tayelotkkykel ect ed fron1ha|o Cl1. 6alkoxy, aryl and
Egt or wwth a cyano, polyhal o _6al koxy or
7c¢ykydoogday | ;

C|alkyl optionally substituted independently with one, two or three substituents
selected from halo, Ci.¢alkoxy, aryl and Het; or with a cyano, polyhaloC, salkoxy
or Cs.scycloalkyl;

Cs.seycloalkyl optionally substituted independently with one, two or three
substituents selected from halo, C;.¢alkoxy, aryl and Het; or with a cyano,
polyhaloC, _salkoxy or Ci.;cycloalkyl,

CiscycloalkylCy salkyl optionally substituted independently with one, two or
three substituents selected from halo, C;.¢alkoxy, aryl and Het; or with a cyano,
polyhaloC, salkoxy or Csscycloalkyl;

Ca.¢alkenyl optionally substituted independently with one, two or three
substituents selected from halo, C)_salkoxy, aryl and Het; or with a cyano,

polyhaloC_galkoxy or Cs.scycloalkyl;
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aryl or Het2; R6 is hydrogen; 10 Cl_6al kyl ;
-C(=0-C1. 7al kyl, the Cl1.7al kyl being optionally

w@aimgnedoed ed | ndependently with one, two or tPCEEP2006/065938

substituents sel ected fromihal o, Cl.6al koxy, aryl,
Het, cyano, polyhal od _6al koxy, C3_7cycl oal kyl, and

car b@iﬁ%géégélkgfyﬁ%ﬁ%ﬂ GYehRakKdepdrlagnGBuiB ¥at, adb oy three

bei ng option substituted 15 independently.with

one, SUbBUERES pHpde g%‘ﬁii% Gemleoge Pré’g?%cggiﬁé B&Hma’&,y e

1. 6apioMlaC, @Nky ofEl ;cyelpaikel; pol yhal oCl_6al koxy, and
C3_7cycl oal kyl ; - CS:O) -aryl; - C([:O%,- Het ; X ]
- ( =0)scro2kRII6 26 okl Y salatred dgprpdpathpwit one, two or
I ndepgndeBilifenthMipaeom Galo/Cy.glliaalykytyl aral Mét; oHelth aoyano,
Cl1_6al %ﬁl qE)pt honal I é sub‘st%t Et ed i ndependently wth

one, PeIRRAIGY -@HO8E O SeESFi%flieht s sel ected from hal o,

Cl_6gl koxy, aryl and Het; or with a cyano, polyhaloC

1. 6al Roxy or C3_7cycloal kyl: -C(=0)-OR13a 25 in which

R 3He€; hydr ogen, C2_6al kenyl, C3. 7cycl oal kyl, Het, or

C l.6alkyl optionally substituted with a

®_7eyokoakky| or Het: -C(=0)-C 1.6al kyl oxycar bonyl C

1. 6aé<yl1' I C(=0) -Het-thi oCl_6al kyl; or

-C(= 'E’mioxyd _6alkyl; or 30 R2 and R6, together

wi t h-tpe)0l anwerhad, gliedpeiag optioddliysubaitted imfependently with

b-f la: . N 2007/ 026024, PCT/ EP2Q0 3

T5 1 BO PT REEoTOR P S e i, GTATGP B TRE Bano,

i ndepelytan€| yaltvrgr OgenglonlaybandgabexyliC 1. 6alkyl, C

1. 6al Kk , . b b | 14' R 14b .; i i gh

oach - REA-Sneby Rl B arptnba i ortian bgufsttiled

C3_7aiepaniekyy withoyt, twolde threosub&ithefallydted froindradd, IGy-salkoxy,
bst | d i | | . th

subsePiifhy BT U Al R R, T 2P

Het, _cy=amparyRol yhal o Cl_6al koxy, and C3_7cycl oal kyl ;
10 R5 is hﬁdrogen; C3_7cycl oal kyl ; or Cl1_6al kyl
opt i oR&FPyllstibstituted with a C3_7cycl o-

_C(=0)-NR'#R!®,
in which each R'*® and R'® is, independently, hydrogen, Cs.;cycloalkyl, aryl,
Het, or C.alkyl optionally substituted independently with one, two or three
substituents selected from halo, C|.salkoxy, aryl and Het; or with a cyano,
polyhaloC,_galkoxy or Ci.scycloalkyl;

—C(=0)-OR"™,
in which R" is hydrogen, Caalkenyl, Cs.scycloalkyl, Het, or Cygalkyl
optionally substituted with a Csscycloalkyl or Het;

—C(=0)-C ) salkyloxycarbonylC;_salkyl;

~C(=0)-Het-thioCy.salkyl; or

~C(=0)-Het-oxyC;¢alkyl; or

R?and R®, together with the intervening grouping in formula (I} of sub-formula:

CO-
/
N

: N\
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al kyl, aryl, Het, -C(=0O NRlsaRl 5b NRlsaRl sb,
-C(=O R17, -NR15aC(=O R17, -NR 15aSOrR18, -so PR18,

wo s@7@MBibaRl sb, -C(=0) OR16, or -NR 15aC(=0) OCRIGHEP2¥06/065938

which pis 0, 1 or2; 15 eadh Rl5a and R151 is,
i ndependent |y, hydrogen; C3_7cycloal kyl; aryl; Het; or

C 1. 6al kyl sQptd @Inéaf!lfl% stbstituted | ndependent I y W th
one, two or rlee Bst ?t uents sel ected from hal o,

Cl1_6al koxy,
pol yhal oCl

ryI and Het; or with a cyano,

Roxy or C3_7cycl oal kyl; R16 is hydrogen;
C2. 6al kenyl; G3, 7cycl oal kyl; Het; or Cl_6al kyl
optionally 6 sybsPituted with a C3- 7cycl oal kyl or
Het; Rl6a is €2..6al kenyl; C3.7cycloal kyl; Het; or

Cl. 6al kyl op ally substituted wth a

C3-7cycl oal kyl or Het; R17 is hydrogen, Cl1 _6al kyl,

@Lamm’g@ln cffenBY KhdroBRAB hits. Eadb QOLAIKYI, C, (,alkoxy,
s 4h7cycl oal kyl ; aryl; Het;

k
c1 S 9I|Oﬁ "o iﬂ‘i y substituted wth a
C3. 7cy®1|1 Ofaiclh)ebch HF‘ﬁ‘/hnch Hat indepapteraly, Aydydganp Corcyphatkyl; aryl;

2T 2:’7139 e({rr éﬁggfln%tmngﬁgﬂ%}ﬁythfgg étﬂ&%@?ﬁ/d V\Btlg (mth Qe 4Lyro or three
opt i Onau“}'lwfmespbn@é ditohy hale{steptkarparyli kb, prooméyhaﬁ@m

or thr Ia}ldj@ sehected from hal o, Cl_6al kyl,
pol yhaftg(ﬁjl %gﬁ{ ?503'8 hkgr oxy, trifluoromethyl,

&F Kyis R e e )G ;5 L&Alk 066 | (,%ﬁﬁitf@{lbﬂﬁé&mﬂ@dmfﬁ{ #CCeyclo-

S Sl LA

di CL.NGRIFIS1, Bi #R1),RAY i 80, NRIETR! 2pti=O8BR ¥ yio NRIFKYHO)OR 1

pyrr%kb Lpyl, WO 2007/026024 PCT/ EP2006/ 065938 13

plperl inyl, piperazinyl, 4-Cl-6alkyl piperazinyl,
ghgﬁl bonyl pi perazinyl, and norpholinyl; or

(b) ph nyl =" or "napht hyl -al koxy optionally substituted

Wi th orgeh R‘R@MRlﬁhfsei%deﬁeH@éIﬂ t 5@@@%@@%&9{ abyd) Het; or

above: rtulioRI b pd s B S RAM LY, e

subst i tsulestitwendekicord ffoat hdle)C ghlivey, agyldntiélet;as withgr ©lapo,
or par Imarrber ed saturated,

parti alployyfhal% fﬁkl&iy A 36?y°?0a let el y unsat ur at ed

unsatur a

10, | nasbenddat P CRANehY) £ ey, IELS E 080 ERgRy

sul fur Su%mgdb’ﬂbla&ﬁapﬂ’cﬁo%@ﬂ@éﬁ@bd with one or two
benzene i.ngs, and wher e| n the as.a Whol e

may be pt’?g ealkspyL: Sapeid aMiYé»oH H@yl PREEPIBIY ﬁtrhsg@ted
subst i twignd S;.egclbalkpbepeadent | y seI ected fromthe

group consi sting of hal o, Cl-6alkyl,

pol yhalRdCis Ifdtdegh, C hybhyh s sexatoplkyl ma@al koxy,
pol yhal oC] 6al koxy, Cl. 6al koxa/Cl 6al k car boxyl ;

Cl- 6al R/l saryomph; pcrkyatmﬁ salky 63,3.?cycioa¥kyl; aryl; Het; or Cyalkyl
optionally substituted with a Cs_scycloalkyl, aryl or Het;

aryl as a group or part of a group 1s phenyl, naphthyl, indanyl, or 1,2,3.4-tetrahydro-

naphthyl, each of which may be optionally independently substituted with

(a) one, two or three substituents selected from halo, C;galkyl, polyhaloCy_galkyl,
hydroxy, trifluoromethyl, alkylenedioxy, C,.gsalkoxy, Cisalkylthio, polyhalo-
Ci.salkoxy, Cr.ealkoxyCigalkyl, carboxyl, C,.¢alkylcarbonyl, cyano, nitro, amino,

mono- or diC,salkylamino, azido, mercapto, Cs.scycloalkyl, pyrrolidinyl,
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15 am no, nono- or di d . 6al kyl am no, C3-7cycl oal kyl,
pyrrolidinyl, piperidinyl, piperazinyl,

wa2@108akkyl pi perazi nyl PCT/EP2006/065938

4- C1- 6al kyl car bonyl - pi peraadnyl, and nor phol i nyl;
aryl2 as a group or part of a group is phenyl,

napﬁﬁ;@%éjf \MY} Eﬁ,@ﬂl}é uvth.rc, Ha gﬁg ﬁﬁrﬁﬁhﬁaﬁ]—m QkyI@%Bﬁﬁyﬂlperazmy

eac e opt y i ndependenty
subéwiwaﬂéﬁhﬂﬂtﬁfzo (c) one, two or three substituents

a8l prdigd dr El@?ﬂtﬁﬂl-e@koﬁ dhrtibadtkydubstaley RatioGel vbabikittee

hydr Xii tr|d al kyl enedi oxy, Cl-6al koxy,
frepkids m%ﬁ% PB2Vee%6al koxy,

C@ §Rh&o?y€ﬁp@hykgmmx@hmbm%mbmﬁﬁ%ieghﬁfd?wmbmnwmm<ﬂ5m%e
cya I [ al kyl am no, azido
neré%bﬁp{uen%éieg ]JI%?gaa[) {5% ap({/rrol i di nyl, piperidinyl,
plpera2|nyl 4- Cl 6a|ky|p|pera2|nyl 4- C1- 6al kyl 25
o ?ié"gllou loP Eé@éf M¥loup 3P4 PBPE 'rﬂb)ﬁberé@i@ﬂﬂéted q{artlaliy unsaturated

onal | substltute
Bh é‘PWP leteby ul"rf’é t@éhelﬁrgpﬁ%]ﬁ%ng)gyn@mip% el ?beteroa on cath
%ﬂﬁ%ﬂdeﬁﬂ? eeivdtéhfrbal rogaen, @Q{Igy}lﬂ ahd i Badigooprionaly condensed

&K}g‘nl lé%)rt(i?{‘fv? %er?zghflr’( K\Bgs S8l \gl e%in t Fgroilpg%it l%%%ogorﬁgy be optionally
ambstiayted with @&pxttwp oCBhrEc beIS@mBIkty bachpydmnq‘,l@tlb{ysplected from the

C X
Bl S
@OH@éiOQaha]b‘?X}‘f 6‘11 na&k%y iglky affa,vbwll 1(6 Dy ln CYgRO B
Rndifo, Qn&fou 331" @1@ 63fkj/l§mnﬁ16§?d RAREH, )ﬂyrmhdmyl plperldmyl

Cl- 6al k &g 6al kanedi
RO, b @%mpwazmﬂ &é\lmﬁgéffa%‘f PRl pod Mogpholiny;
-0- C1- 6al kanedi yl - 0- CO- C1- 6al kanedi yl -

S-C1. 6al
3R S R R S e
suablsthyl, eachchf wlndezpaen Heaptignally nrhienﬂéien‘tlwlwtww‘@éh

Sub&‘)'otnuetwosoﬁﬁ ﬁ%&&@lu&ﬁ@%l@é\k@fro@ha@@l %é]k 1, §6Mhalocl salkyl,

cyano,

kox E‘
2007/ Gravy. POFPERXIGE; dBuomsi o4t e go ppiYbilo-
part of, aikekxpun. 6a1$may(‘;’>l 6@11(y§ c%ﬁbﬁ[éd@ﬂ@ﬂmﬁhﬁﬂ Cyano, nitro,

Pt er Gy bp IR G ok B A RET e sar el
i ndepeydhetitiing], pijeeidingt] pﬁpammmyi,w EgenkylpiygemyhdedC salkyl-
sul f urdarﬁ?)%kﬁ%p&%& 9&#&%11&&?11 gﬂéﬁﬂi or"ﬂ}_éﬁlyp Qﬂ’(oﬁ’fi oﬁtYU?lally

benzené T
may b eSUbﬁittuf@d atithyhabpgsanihenyly Pé@ﬁﬂhlﬂt)”rlrcérﬂ?@nylﬂi\)b OI?}FO“@HY ee

substidyahhed %ﬁlhaanaggﬁw m@;yﬁa&skge C(L%ﬁlkf)i}ﬁmﬂ 6&1&1@1 carboxyl,

group conS| C 1. 6a
0 ol sl rar oy b cuate: hiiey i ot oFogy oa iy o e
1 _balkevexptoQl;. wﬁcﬂbd@?(ly@riolﬁﬁh)ﬂ,y;blperﬁhnﬁpmpbr,azaﬁyi

é.l gzill gkcar gﬂ?%sﬁwgég ]M%;(Iy[carbon?m) ?%‘azﬁpp%orﬁ{ohnyl or
pi pé&d)i a:irady:lal oﬁcfppamlaz(ﬁﬁywykm ~CX - Hot ik yhjsi ri’elﬁﬁz?lfdyllnd
+C1R 3{5 | GRRRORV CRlARLRENYLNRIC! MOk Rl ! 2

|s 10s of for mul

IO calkgmetivi. 1OV G Salkgrodigt £0- (0L, Alkchnediyl-
- Cl 6aJd<~@l@)°-dJ0/b0 Cpgan@ﬁle&ﬁﬁlfle@ wt =S-CNE@Manediyl-

:ggle%@?él 1 i}yﬁ‘gg%#éﬂ?)wo R%diry Clg??zlggr ﬁg%{}lvl substituted

- Prd&fndently with one, two or three substituents selected from halo, Cy. salkoxy, aryl,

Het, cyano, polyhaloC;salkoxy, and Cy.scycloalkyl;
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-0-CO-Ci _6al kanediyl-, -S, or -S-C 1.6al kanediyl in
which R21 is hydrogen, C3 2cycloal kyl, aryl, Het, C

wda @alkepks opti onal |y 15 substituted i ndependenedEREID$065938

one, two or three substitud#ts sel ected from hal o,
Cl. 6al koxyaryl and Het; or with a cyano,

nﬁﬁ@é%@%@@?hﬁf XY o Y ol %3@3%}’8 lLQaldeyld sardfle@ pfaHffﬁ Behsaturated

Invention relates to
Plbfrq“ﬁW?f qﬁlé%ﬂé’fﬁ%&%%ﬁa%r% PRI teﬁ)h%eé?afg@s g
ﬁde&n@eﬁﬂ})\ se%&d(fﬁ}m nftbgedN 020z dt ihdRubnd btiAg ogabiasly condensed

RHFGRE ORYD BTNy 4 eRaNbenp T e iR negtyicpionall
Hetstituard vOih G, kyd pr RReei ssb@Rudad daeh yildepptdentiabdlgeted from the

Lé;laéef)ﬁ#%tﬁg ;fgg'a%ﬁ‘p dﬁf}h ' OyM oﬁ aﬁﬁgr}@%\/ %sege%gt B DiRoxy,
p@lyhg)@@o@éwxy@maé@w@i sabpt. |C@1b@wkycswélsxlmrmréf& xR mtro
%frﬁofﬁéh@ &dlCﬁ& %YAn‘ﬁﬁé Qﬁ?/@b()la}kypp%n@ﬁ‘dhh gogﬁ&n i erazmyI

I ar bon
LI W A e N R T S S
bﬂjsﬁglt@miﬂom aeldhqal sﬂfmhulau{mj. drpidep€Nyiétliy widdhm isdne,1 and
sybstj tuents 2ect from h aryl,
%(\/\D @ 6me l b )'11(8%6 Ar kz\ﬁ{l N 1\_(?1%(1 (5 AR gﬁd?yl-
R @Q%tﬁalkmﬂd@@ e)tomm R Ebnadiy Do b lRacdisl-, 0-CO-

e RED lkéqedityﬂ. epe %%L()égkaﬁé/&;lﬁogen aryl, or
onal

y substituted inde entI Wi th
one ’é‘rwhl% s&ﬁéY‘ﬂTP&‘éth7‘§/é oglybdryls H a? kyl gRtonadly -

10 %sﬁﬁﬁg Iﬁlﬁ?&péﬁc&ntl peepeamd ool of the E!ﬂgﬁﬁwnﬂ@ ablected from halo,
a

cyan tional l ubst| t
hydr@k@?&%?fyrg’fé:\ﬁ&4gr ng]} Eapa %lf 638%?{%8;'( 3- 7cyb10alkyi
optionally substituted wth am no, hydr oxy, C I

hpghﬁ&féy (yqqlrng%yﬁ% zﬂ?%a?( inv %h 'reigtres [&he f(ﬂchiHQ(Mévell'bt )

car b car nylox
@pmawud@sef/&amﬁbr{ﬂpermm4aR14b or -C(=0 -NRl4aR14b;

R2
o /

(h

R4a
R‘I a \//

R1b R5

and the salts, stereoisomeric forms, and racemic mixtures thereof in which
R' and R'® are independently, hydrogen, aryl, Het, or C; salkyl;

R*>  is Cyalkenyl optionally substituted independently with one or two substituents
selected from halo, and aryl;
aryl’; or
Hetz;
R®  ishydrogen;
C:¢alkyl optionally substituted with carboxyl, C.salkylcarbonyl, Cisalkoxy-

carbonyl, Het-C|_galkylaminocarbonyl;



10

15

20

25

30

35

15 in which each R14' and R141 is, independently,
hydrogen; or C 1.6alkyl optionally substituted

w0 pabepsieent |y with one or two substituents sePEUERI06/065938

fromnmono- or di C 1. 6al kyl a& no, and Het; R5 is

hydr ogen; or Cl.6al kyl optionally substituted with

aryl Le@iilc asidt, g %1 BaRE offiordll thdt@dﬂH bier@ly with

naphtCﬁ@-rO§ Al H@ e\?\g{%a y %0&0 gps)tl on‘z;\ls%j %%n% Y

mde‘b@w&e(htﬁl t;hrweéﬁmwwwlwﬁrﬁ algnayl @ % hr ee

subst cted from hal o, Cl_6al kyl,

tri flgmnetﬁﬁﬁﬁ%l,]ﬁc 1. 6al koxy, carboxyl, C

1. 6alRyH@arrionyl , cyano, cyanoC 1. 6al kyl, nitro, nono-

or diCl _6al kyl am no; or (b) phenyl -al koxy optionally

substftEddetni t h one, two or three substituents

defln@{id)q(] 12&b>( a) above; Het as a group or part of a

gr oup or 6 nmenbered saturated, partially

uns atnwaitk dachd® ' o 't il ipdepesdindly abeiograt ayboy €1 kadkyl

ring cq eREBASMibofed

el oot R oih8e hARFELAR A oBH 1 AEEREBAENILY.

opt i ondrdny adadkhsed 30 with one or two benzene ri ngs
and whepein the roup Het as whol e tlona
Fuband Ko prsandgnendiome hytlinsemshelo: Cdaos Get kY geRpw e idted

I ndewletﬁdﬁm hydisey,a4dt ecbm‘r“@m LNR““EWle cSlROSY Gﬁtidnglly)ﬁubstltuted
Cl 6a am n

. d
Tt e R R Y R L G A
35 opky;@agiokyl; m@ébﬁmibm}ﬂgxysﬁb&tlkwm@dtowlt ENBA&R "t wo
or tgnpgg) Z%gsi uent s sel ected from WO 2007/ 026024
PCT/ EP200e 38,16, (3), el 0. C Loalkyl hydroxy,
trif udﬂOﬁ’E@hﬁﬂChRé g R R éscyndependpnty. hydrosemairoxgiky! ¢
|- 6al kyh i%ﬁ&lnpﬁ%kt%éd lﬁ&ﬁa@meml withtdn@ ,orfmmzbsﬁfueﬂﬂs@klected
1. 6al ky| ar ni no; radi c of formula -(X)" -aryI

or - (Xt foPlé*%OHOnomﬁéfﬁllﬁﬁ?@W %is -0-, -CON-I-
-NH CO, -NH SO2-, -SO2-NH, -0 Cl-6al kanedi yl -,

-g- COis hycﬁogéﬁ@et cl cdlletl oBtiamlila sypstinpedwithardl; of a group
is ab or 6 nenbered saturated, partially unsaturated
airylee appretpedryparind atguoun ie gphéret er vaphdtyil.ceaeh agwhishmasyriieng

]Dp‘ﬁ8naﬂlénﬁa egggnqll}%ugﬁféﬁl}fi?mependently sel ected from

bei ng opti onal |
deh d}@ﬁs@@ or \ﬁf.: substnentspelegied Famaie Gkl trg}}@romethyl

Vmer@;'gﬁlkbﬁ@ cﬁfb%k'ﬂ HelalRgcAbiio| gafim Yy @ Ralkpinaitdoy mono- or
subsg ut.e one, two or three substituents each

i ndéjé h@gﬂ aP?/m%fe‘Prect ed fromthe group consisting of

h@) phell-Bladxoydptiondliyl substitdted imtithane| twoomaherisaishtiments, defined for
t he |rvbent_i on relates to the use of the conpounds of

forn(ﬂ a) 15 for the manufacture of a nedi canment

useful for inhibiting HCV activity in a manmal
i tes hegow dripaHEV 2 gsaipds eSnpdundsbdred sagurategll pardally unsaturated

(%Q%&%'le%é? thglﬁxﬁa@ﬁ h%ﬁ?ocgraﬁmg‘conﬂﬁ)ﬂg I to 4 heteroatoms each
independently selected from nitrogen, oxygen and sulfur, being optionally condensed
with one or two benzene rings, and wherein the group Het as a whole may be optionally
substituted with one, two or three substituents each independently selected from the

group consisting of Cyalkyl, and aminocarbonyl;

aryl” as a group or part of a group is phenyl or naphthyl, each of which may be
optionally independently substituted with one, two or three substituents selected from
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2 COR3 NR4a Rya Rb RS R4b (la) and the salts,
stereoi soneric forns, and racem c m xtures thereof in

wawrioch26020 R a and R b are independently, hydrPQERP2006/065938

C3-7cycl oal kyl ; aryl; Het; 1or Cl-6al kyl optionally
substituted i ndependently with one, two or three

gazg'ad e{lf(ysl éﬁih&g}; ?&}%&95&1% all%x%/ gﬁ:yﬁ%% 1. 6(2)1?50)45/,
c3 %%maﬂb@wlw@@aﬁ@w snwdm@@%wr 4 neabaligayino: or
ontal amahll of fomasd L@gg-aﬁjd bndepeprent Wyichintihl ene, two or

ar v s eI Br SEROa KRG pUYy RS O Rt oy 0-CO

or GBDchcIoaIkyI C3-7cycl oal kyl optionally
substituted independently with one, two or three 30

Cl- , .
?_%F %ts %fgy(%rﬁtoﬁ pgﬁ g ﬁ{)oup 1%3 R%gl 6(13113_6:6%(%6 %gggl)é%,rpaﬁga\’ﬂ[y u%gzgm ated
@Ssomwballﬂsgmrale\mem%/cm 602 40RGTIEA20061085988s edch
&Mgilltga'lelﬁéé eg ﬁ(ﬁﬁ‘hhﬁ@geﬁ Q}x&%&@iﬂdy u?fHP%H %R’)&)ﬁgnailty condensed

|nd end one, hree "subStjtuen
%ﬂh@@@ LS ‘é‘?ﬂzﬁéﬂ r@gscﬂldcwléﬂr%@e grgply Hepgir Wholg puaydye optionally
Mgsgtui?el?e@l@lﬂ@me t‘E\P@ bf/iﬁ@e@@oétit?&ﬁé é@@gytldéger@ngﬁ }1’634':(@@1 ffMifql,the

al ken i 0 subs ed i ndependently wt
SWEPCPW%“%%(gﬁ?@eB E@éﬁé?ﬁt@&h?@ ®sel ected from hal o,
C3_6al koxy, aryl and Het; or with a cyano,

0 I L '5?9%
g-npjel%/ A al?qggmgrﬁbté? ﬁ%@u ?ﬂ(aq%l éé:sytg lgze\lslé Y the%ﬁl%‘(‘ﬁxﬁ’& s% fi ) (1a)
{dyrleemany b@wietqf@ﬁt@l@@regttl@éﬂffemﬂlwgir& HEY a@ﬁﬂ[’ébb@}ﬂ mammal
Hiddte PR FRV, 0fd ddhpBuddsBefpcylaRQ aeh@écﬁéalep&@é KOmY f&nula
C3- 7cycl oal kyl; 10 xcycloal%enleﬁ 6al kyl

ilonally substituted i ndependently with one, two or
three substituents seh'cteg f&gnmhalo C] - 6al koxy,
aryl and Het; or wdh g cmano pol yhal oC] - 6al koxy or
C3-7cycl oal kyl ; aryj 2; Het2; 15 R3 is C 1-7al kyl
optionally substit ( ind, ently with one, two or
' ect ed om,hal o, C] _6al koxy,
aryl, and Het; @k h # cyam pol yhal oC] . 6al koxy,
C3-7cycl oal kyl or R&rboxyl: Re (1a)

and the salts, stereoisomeric forms, and racemic mixtures thereof in which

R'® and R'" are independently, hydrogen; Cscycloalkyl; aryl; Het; or Cy_galkyl
optionally substituted independently with one, two or three substituents selected
from halo, C;_salkoxy, aryl and Het; or with a cyano, polyhaloC;salkoxy or
Csqeycloalkyl;

R* is hydrogen;

C1.¢alkyl optionally substituted independently with one, two or three substituents

selected from halo, Cealkoxy, aryl and Het; or with a cyano, polyhaloC_alkoxy
or Cs_zeycloalkyl;

C;7cycloalkyl optionally substituted independently with one, two or three
substituents selected from halo, C,¢alkoxy, aryl and Het; or with a cyano,

polyhaloC salkoxy or Ciscycloalkyl,



-C(=0) - C2-6al kenyl ; C3-7cycl oal kyl optionally
substituted i ndependently with one, two or three 20

waasnedozent s sel ected from hal o, Cl-6al koxy, BCHEPZNE065938
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Het; or with a cyano, polyhanC] 6al koxy,
C3 7cyc|oalky| aryl ; -NR12aR12}, OR13a; 25 in

whi C!i% ?81'3?1% ; (}alﬁ'gldopﬁ%gglﬂ @bstﬁiﬁgﬁﬁﬁ&g@ elnM W@

C3-7 gptlonah X
s ubsthigeuubeithenieisisirarany awtﬁ1@W#9thﬁﬁ with a tyano,

Sub%&wﬁ%@ﬁﬁaﬁ@k%ﬁ@gi?d‘yemmk al o, Cl-6al koxy, aryl and
; of wwth a cyano pol y al oC1 6al koxy or

C3- ’7Eymli@ykwtronmqq@tx%}e@rlg@e@ﬁnd@@@y Gxg]:h@}s;yywo or three

_7 ool &L GaLk thonal; by wiBa
Subs%ﬁ?{j@g%%#iﬁ:ﬁﬂg romQal & @ k %J agzlrp o ;oY wi cyano,

6a|k9¢5%§@%rﬁ@ﬁVVéF 37%@(ﬁ y? Fbt t hi 0Cl- 6al kyl ; or
Het - %Legﬁilel%yll 118ﬁal§2suf8ﬁgut8§ &ncfeg&ﬁfeﬂﬁﬁ withtolle tt% or three

|nterv rou ing I'n ornu a ub-f or.

35 mbzowm@zéegad ﬁf@m/ It o 6l 6@99@? agg Hegyor W%W’é{’

ri ngp@hhi1eCMalidxy oPC %}510'314@1 .and R 4b are
mdependentFHl gro : hal o; cyano; Cl. 6al k

opt | ammcgoakl@bslﬁmaﬂ% @ptighalky snbﬁtsuieﬁgﬂu%eeweniwﬂh R two or

14a, yoL. NBldaRké Goleddd ﬁérlni‘iﬁ?@[ CoRiIk@Raklyy asdibst: bi Witkd cyano,
W t h arni.ng, hydrox ﬂwgoxy hydr oxycar bonyl ,

aryIPOBPﬂPQIﬁi%PW car boxyl ;

Cl. 63} QKy arbonyloxy, Cl 6alkoxycarbonyl;

aryl carbonyl ; 10 -NR 14aRl14b; or -C(=O) -NR t4aRl4b_ in
whlchkéach R 4a and Rl14b is, independently, hydrogen;
C3_7cycloal kyl; aryl; Het; or C 1.6alkyl optlonally
RUbs s € abiy] bplateplindertiigedindepeadentlyt wish eie. e epthree

SUDSLLEMENGR SRERAHRM RO NaliexyGrl SR HAXY: witRBQyai®)

poIy@ﬁb@@@%Egﬂkg;yCBéW80§§' @y@ﬂgﬁWﬁyl 15 R5 is

hydro oal kyl ; or Cl1.6al kyl optionally
subst i ﬂ@%ﬁ? %%&g C3. 7cyc|o-

Cscycloalkyl optionally substituted independently with one, two or three

substituents selected from halo, Cjsalkoxy, aryl and Het; or with a cyano,

polyhaloC,_galkoxy, Cs.scycloalkyl,

aryl;

Het;

NR'ZR'? QR
in which each R'?* and R'*® is, independently, hydrogen, Cs_scycloalkyl, aryl,
Het, or C;.calkyl optionally substituted independently with one, two or three
substituents selected from halo, Cjalkoxy, aryl and Het; or with a cyano,
polyhaloCi.alkoxy or Cs_seycloalkyl;
R is hydrogen, Cy.¢alkenyl, Cy.scycloalkyl, Het, or Cygalkyl optionally
substituted with a Cs.scycloalkyl or Het;

CisalkyloxycarbonylC .salkyl,

Het-thioCgalkyl; or

Het-oxyC.¢alkyl; or

R?and R?, together with the intervening grouping in formula (1) of sub-formula:
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al kyl, aryl, Het, -C(=0 NRL5aRl 51 NR15aR15b, -C(=0) RL7
_NR15aC(=O)R17, -NR 15aSOpRi 8, - SOpRI8,

WO SO0pARIod>aRIl 5b, -C(=0O ORI 6, or -NR 5ac(=0) OR HGHEP2006/065938

whi ch pisO, 1 or2; 20 each1®Rl5a and R15b is,

i ndependent |y, hydrogen; C3_7cycloal kyl; aryl; Het; or

C 1 _balkyl optionall supgkituted i ndependently with
one, two or three su htuents sel ected from hal o,
Cl_6al koxy, aryl and t;Nor with a cyano, polyhaloC

1. 6al koxy or C3.7cycl oal kyl; R16 is hydrogen;

C2. 6al kenyl ; C3. 7cycl oal kyl; Het; or Cl. 6al kyl

opt i onal | ylor®s maghsitipmuled with a C3. 7cycl oal kyl or

Het; Rl6a is C2_6al keny]; C3_7cycloal kyl; Het; or
Cl_6al kyl gpftsgnally substituted wth a

C3. 7cycl oal or Het; R17 is hydrogen, Cl1_6al kyl,

C3. 7cycl oal*k _apyl; R18 is hydrogen;

pol yhal oCl1_6al kyl/; C3_7cycl oal kyl ; aryl; Het; or
Cl_6al kyl 30/eptionally substituted with a

C3_7cycl oal kyl , é*yl or Het; WD 2007/026024

PCT/ EPZ006/ 065938 19 aryl as a group or Part of a |

Br 0}1}6 R sarp Wg]@ypqdeﬁ%hyc}wgqn; ,’nﬁgawpp; realkyl optionally substituted
1, 2, Witk hlet yaeysl, Bret, namithyd ﬁNIQ%W%QC]_MEt(ﬁi ¥ndl§ substituted

optional |y independent substituted wt one, t\

oF 't RitBam i YRS o o ktna Brdie b mion . ¢ HergiFieg ! Her-
pol ydrat oEbdx8aC kyplkylcarhoyloxy; Citgalkok warlomgt; yylcarbonyl;

al kyl X -C%%D- kaexyp. pol yhal oC] - 6al koxy, 5 C

| - 6al ng%zi%ba KY; ghbaﬁpﬁxyl, C 1-6al kyl car bonyl ,

cyano, ityaisbEadh Ral wyd R nist independerithyohydrogrss Copcycloalkyl; aryl;
di C1- Ff@ie!ﬂ;wri@;_\éélﬁﬂa Opﬁégﬁgﬁ ﬁuﬁﬁﬁﬁ@@hﬁep&%ﬁ:ﬁﬂ}y GhiR@dhKMvo or three
2}/ E&?Glg%ﬁ;ﬁﬁé;gfggqgalﬁolmn%aié, 1[65)1%5)?};, Irr?(}/no’- or diC salkylamino, aryl,
4- C1- 6alek ey, poRyiblopi piicazi md C; cacldalkyt phol i nyl; or

(b) phenyl - or naphthyl -al koxy optionally substituted

RP't his pérogendsocydduileg; ord0) slidbbertionelly subdétuiededf ©f ;. cyclo-

a Ve, - Ay 15601, fehy -.eak Do _
gp% i% al] ylg{éelggteh e v%li h‘%ﬂ?@t V\?(aéﬂtﬁh?_mlw@(womn’

e
SUbstR (SAVE deiaROd- YO AR AbSUeOIaRY. peiNitg CogIRS’
or pahthief a group is a 5 or 6 nmenbered saturated,
partially unsaturated 15 or conpletely unsaturated

het er opyieDj kori;ng containing 1 to 4 heteroatons each

I ndependent .y sel ected from nitrogen, oxygen and

sul f ur fageR ngad} | oseinflspeadindlenbetiossp; Chrcycloaikyb geyl; Het; or
ring, @qufaalmefpgbmltyr@b%ﬁ@u@ ideper@iendy Wililoge 'y dd€hree
optionally. substituted wth,one, two.or ee .

SObst 1 et BaEk e B8R b rosr a8 e HBGHF pith a ovamo.
group @ohdhlet pgkady didlzecycGadlédl kyl |

pol yhal o] - 6al kyl , hydroxy, aryl, Cl-6al koxy, 20

pol yha&ggéswagﬂg%&z;sa eaﬁs‘a}-mﬁlyékﬂ; Js*&ﬁ@ﬁ,ve%ﬁb)@%wliy

C 1- 6alskystieaedaith b,Cieyanaulkyniot Het;

R'® s Ca.galkenyl; Csqcycloalkyl; Het; or Cygalkyl optionally substituted
with a C;_scycloalkyl or Het;

R" is hydrogen, C\.¢alkyl, Ca.scycloalkyl or aryl;

R™ is hydrogen; polyhaloCi.¢alkyl; Cs.zcycloalkyl; aryl; Het; or Cysalkyl
optionally substituted with a Cs.7cycloalkyl, aryl or Het;



am no, nono- or di Cl-6al kyl am no, am nocar bonyl
C3- 7cycl oal kyl , pyrrolidinyl, piperidinyl,

w@e@anzoenyl , 4- Cl- 6al kyl pi perazi nyl PCT/EP2006/065938
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4- Cl1- 6al kyl car bonyl - pi peraapnyl, and norpholinyl; 25
aryl2 as a group or part of a group is phenyl,

Q%Past Q%ﬁjo up opﬁfrmﬁ a %1%{118%8 ﬁleﬁy]ﬁ P%ﬁﬁnﬁgéﬁi d“alg@ mfétrahydro

tlona ubst one,

naphitlon. qaph @%whgb [5Ri heump@a b’elpé“é}?tEQGGIF Bfoﬁﬁhtﬁav‘s “@h
la)6@hd o opﬁkmba@éﬁmﬂé@wd frd1y ARRXY, f,aiiqyl poiyhaloQ aikyl,

‘ it A R R R G

haI @gmkomngalmrcaﬂm@n Kyl@alhyhanbo@l Sainkydyear Benikybxyiro,
nitro;

n ap rpw mé)é? b%ln b hagk]@c}os Hg%%?fo ol t7(:81810&1lkty1 pyrrolidinyl,
hal pgeridinplo pgmmzmyl @}L satllwémyera@zﬁylséﬂq@W@fa@amklynfperamyl

car BOX¥b lgmnﬁabkylcarbonyl nono or dlalkylanlno
cyano, nltro amn Ianino dﬁZIdO

fr ehesiy, or@:apfﬁbylcal%%wtmalgw éﬁ“‘%‘g FTonfs Bt P
pi D@:ﬁ‘{%ﬁtdéﬁis defin&d fbr BB lalsyvepioper azi nyl ,

gq)y fber}y% alEtF?lu%/aék&or&l(f S a%apg%iy’ SUERH teg 8#1% rie, o or three

- ( Xpybstiruehtsalefin@bfor (H)aboretnd n which nis 0 or 1 and X
is -Cl- 6alkaned|yl , C 1l-6al kenediyl -, NR20-

T s ok T e

mmpm@mum@rh&mw@mmsmmg 1 b heggpnatoms each
Wf}%a{f}ﬁ %oﬁq{ﬁ@éﬁdbwgen an@sm‘r be‘n%Q)ptlonally condensed

alka edi
mﬁtmbq@emesrnpg, ard &éﬁreir@ge EEHE) %eé |a§ § |w]hogq, r&;py tYonahy
Gl Gahiky itk adal drYhres Mbﬁtltu%hltts @gcH mdqmaaemsbyscm tifom the

o RRe A, Gt RIS SRR e B3y Satker
%lymkﬂlsa@lkkw C Jz,idktﬁ(yﬁs edkgs carpoat, @aﬁtky@mlwnglr gwploh gitro,
m? eI‘{l o”%FH @?&g{qﬁéﬁg}%gﬁéﬁdab ¥CI¥H??)§§S!P Eﬁ;r@ﬁ%mﬂr

y "unsa cont ai n
tmpmldmalanwtwmﬁ %&bhalkﬁnu@rﬁéﬁ%rﬁlﬂy@é@ @ehagl-ppsrazinyl. and
NhéhR9ER: oxygen and sul fur, being optionally
condenseéd 10 with a benzene ring, and mhereln t he

group Het as a whole may he optiagnally bst|t t ed
varyigamgmup QBDE? Of heED SUNSHFE T HEHS ép?eﬂé drirahydro-

P? dadty (ﬁfﬁzﬁ151€mag be 'd@tl@lﬁ'ﬂ? isgbdtingedivithane, two or three

%"ﬁggr‘%w SCrgnaer e e Fy grfypromethy

Cﬁk}bmeyiﬁoxg% _Galtdgy| gleenibb oy haptoylemlogxyniptivaglly whstngte:i with

or |
T
4ptehyl6al kgplﬁaﬂh@fwnylpxpeptamaﬁy rsubsﬁﬁﬁ%mtﬁ Aglogeny PO%%@ lp-

' él 6ag§;1§tdlf_leetléfk%géy%gah<y? cﬁ?dé)kglab Qeflk)fl@e[rﬁ&ﬁﬁ ménd or @&k lamino,

_@@n@,gpugmp%monocfr élgjlm%lhgamo az1ﬂ8e2'nercapto Cs.7cycloalkyl,

- Qé; |pdberaz1nyl[\1m1 Gﬁ@jlﬁﬂpefﬁiﬂﬂhmeﬁl ylieylcarbonyl-
_ebepanT Ht?flé‘@ it e uned Qi BRAR o par o
—(X)a-Het in which n is 0or1and

X is -C; galkanediyl-, C,.salkenediyl-, -NR*’-, -NR*’-C;_salkanediyl-,

NR¥-CO-C) galkanediyl-, -CO-NRY-C| galkanediyl-, -O-, -CO-NR?-, -NR*"-CO-,
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20 in which R21 is hydrogen, C3_7cycloal kyl, aryl,
Het, Cl-6al kyl optionally substituted independently

woRaoh/one4 two or three substituents sel ect ed PCDREP2006/065938

hal o, Cl1. 6al koxyaryl and Ret; or with a cyano,
pol yhal oC1_6al koxy or C3. 7cyc| oal kyl. In one

aRvdi RN tx{\@” fﬁ‘ﬁﬂ(l WJaghatgsedo .the bseoat, Game?edéyi..,

corrpounds of 5 for the manufacture o
nedicartentkeigditd for inhibiting HCOV activity in a

rramlml w%lugk@qg addrohdd d"%{rclo%ﬂdy@ a@}}il”H@tU gl grdn@elonﬂomny
acy ate

i a ne
SR ARt Tt R R4 (BSOS e lEg figm halo,
st er@maﬁmm;aryl Hot, npancapdlyha o€ matkoxiy xdndr@s,cydealiedf 1 n
which 30 R a and R11' are independently, hydrogen;
27cycl oal k

Cl.
St R P aBane T Suf BT Y PR AR hsaurated
subshplewbrisasitatchaadoipOli2 007 cOR6DRE: POH ERI006/1066888

Cyaﬁérﬁg}lﬁfgegeaclteogg}orﬁé t}‘t%@f 0 Eé{ﬂ @gﬂﬂl b@fﬂg O%EOH\A R%'rboﬁdensed

raciﬁeﬁene@qg, gl whereigpghs ernap gt atby 1)19 Lnaéfdve optionally
lsn&éﬁﬂew\enﬁ bite, Wivb Br 2A& subWRulis étheRicpuRihily U@éﬁt&i fr5m the

S B RO L p B, €l

@3lyFaly€l.gdltdsy| Copllioanal {ajkys, lﬂaﬁidxyl;(,‘egalkjfidﬁbai}d,err}mhg', nitro,

ﬁfnﬁlp) 9%%? %ﬂﬁg alll}he[n"?%f) é}dgﬁ léy Sf%ﬁdl%% ?ﬁ)teﬁgm g%merazmyl

6dﬁlyehlémb@er@am}t«lo%§21ml mrbwé{pmrqzwyl maypholinyl: or Het” is

g@osﬁﬁﬁ@d Rfh EYchﬁ\éaL@PfdﬁﬁlulaQkanoﬂ?i (I)ry (X‘)‘,,bﬁét' ihWt8hnisOor 1 and

i.ndependent | bst uents

SO bt SdaPEGTh- Har GRSy 6 A N R ar ook le

wWiRH- (laoo&aﬁanxaned@yn VF@"Nﬁlb‘gadaK@”@déﬂF 5‘3 -@%@La@fﬂn&&ﬁmh -0-CO-,
i ‘opa stituted i ndependent W t

Cﬁ C% %n%? ﬁgﬁ' [ "§' 's%ﬁéf’ Eﬁlgﬁlty sel ect eg from h)<':/l| 0,

Cl. 6 wioixly R” als)hbfdiagdl Ida t-¢ychraligl tdnylchyé?n@elkyII@tmnaliy

pol ygﬁ)ls gged E}% QK nﬁg a\ﬁyl‘x—g %yﬁ\}ooﬁ'lth%éle Su&ﬁﬂueﬁ%%lsf%@ﬂeg%m halo,

opti ona y substitut dependen
t hr e€1-sadlepyryanyi d@hﬂ@t geER ﬂémarn ﬁ?&ﬂh@lp& X5 &K kosgycloalkyl.
aryl and Het or wth a cyano, polyhaloC I.6al koxy or

;. .
none é/ e1¥t, the invention relates to the use of the compounds of formula (Ia)
for the manufacture of a medicament useful for inhibiting HCV activity in a mammal

infected with HCV, said compounds being acylated benzodiazepines of the formula
(Ia):

R*  co-Rre

/
Q N

N R4a

R1b IEQS R4b

R1a
(la)

and the salts, stereoisomeric forms, and racemic mixtures thereof in which

R'" and R'" are independently, hydrogen; Cs.cycloalkyl: aryl; Het; or Cj.galkyl

optionally substituted independently with one, two or three substituents selected
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C4_8Cycl oal kenyl O _6al kyl optionally substituted
i ndependently with one, two or 20 three substituents

wa@edogozae from hal o, Cl_6al koxy, aryl and Het ; POT/ERIIDE065938

a cyano, polyhal o _6al koRy or C3_7cycl oal kyl ; aryl 2;
or Het2; R3 is Cl_7alkyl optionally substituted

i nde I

ot SRFRRR DA 0fud R B w5042 pAHRALCLLBRSS, o
a cyansyclopbilyhal oG _bal koxy, C3_7cycl oal kyl or
carboxyl, C3.7cycl oal kyl optionally substituted

Bndef Py with one, two or three substituents

sel egt e f Bgﬁ%rﬁﬂb"gubsgu:@@ ﬂﬂ@ﬁ%de@f %N\Lvnﬁﬂﬁle HRb or Qﬁ“eé’\ﬂu'bléhtuents

a cyano cyc| oaI
et | selecigt : Corflgay- ?fﬁYWﬁ R#: glawhh rw%l H@Yﬁé ébﬁalkoxy

I's, bndependan 1I y, hydrogen, C3_7cycloal kyl, aryl,
Het, or Cl_6al yI optionally substituted i ndePendent 'y
wi t hComecloglky! eitionay sibaBuTGrdgeagemaly with one, Two or three

PCT/ %%@At@@é@é@d ﬁ-&% mtb%:cl 6&114@{31 sry8 @h@Teedr fuitam dyaha,
C 1. 6al kaox with a cyano, polyhal oC

i 68?1R}6%598bqaﬂ‘é§y7’&§éﬂ%’ﬁ (ﬂ}ﬂy R13 i s hydrogen,
C2- 6@l Z%E%Ia}kg% (,Zl‘f(fyfp(l);ﬁﬁ)lngﬂ'y %ub'sﬁ@ﬁed Iﬁdlepgﬁde@lﬁkfw{h one, two or

opti Of ? or t;

5 C thre W%W%%ﬁlmﬂf@nba@apkﬁ oy gl i"h]! %@f ot with a cyano,
1- Gakj KyhaloO[ catiely QX Y C dyctdilyky! ; or R2 and RS,

together with the intervenj n%groupl ng |n formul

1
of s Gbsfleamylipptionally sypstipigdonasnendenily voth enss R o t%re(e : N
15 Ré@sandnRR sdibciad ﬁohﬂ@tﬁ@&l‘l@@lﬁbh}/ aﬂM Ah®URN .or Radh®, cyano,

C b | -NR
4" RPAYEHOCT 70N 6 Coao REE) and Ridb 1o

i nde dewlly wathYne, twidedrithr
o e

one, S‘ﬂ'%@“i?ﬁtsts %téd from
polyhaloC,salkoxy or Cs.seycloalkyl;

0, Cialkoxy, aryl an t; Or Wi yano,
C4_gcycloalkenylCigatkyl optionally substituted independently with one, two or
three substituents selected from halo, Csalkoxy, aryl and Het; or with a cyano,
polyhaloCalkoxy or Ciqcycloalkyl;

ary12; or

Hetz;

R* s Cyqalkyl optionally substituted independently with one, two or three
substituents selected from halo, C|_salkoxy, aryl, and Het; or with a cyano,

polyhaloC_galkoxy, Csscycloalkyl or carboxyl;

Cs.7cycloalkyl optionally substituted independently with one, two or three
substituents selected from halo, Cq.salkoxy, aryl and Het; or with a cyano,
polyhaloC, alkoxy, Csscycloalkyl,

aryl;

Het;

_NREZaRi?.b’ OR13a;

in which each R'** and R'* is, independently, hydrogen, Cs.scycloalkyl, aryl,
Het, or Cy.¢alkyl optionally substituted independently with one, two or three
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substituents sel ected from hal o, Cl-6al koxy, aryl,
Het, cyano, polyhal o 20 Ci-6al koxy, and

weXo7oyokoal kyl ; RS is hydrogen; C3-7cycl oal kyPCT/BP2006/065938

Cl-6al kyl optionally substi2z2uted with a C3-7cycl o-
aIkyI aryl Het, -C(=0O NR 5aR15b -NR 5aRl 5b,

QR %‘g‘&g@ag}gmo c;@%&??@@% 3P AR ovano,

whi ch Zﬁhﬁﬁbﬁbwﬂ@N@MQ(\e #g%a and R15b is,

i ndependent n ;
| ePSRe b £ 08801 G OUEL @B K i
one t\mbS@Kui@d}Wéb a (subwieailgdnt tlesel ect ed from hal o,
k aryl t or with a cyano, polyhal oC
1 6a 6@§%%T @% ?ﬁgéﬁ@gfkyl 30 R16 is hydrogen
C2- 6gkk@nyt ;a3 éeycl oal kyl ; Het; or Cl-6al kyl
optionally su Stituted with a C3- 7cycl oal kyl or Het;
V[)Zﬁﬁﬂ¢@@3@@hY¢QﬂlEP2006/065938 23 Rl6a is
C2- 6al kenyl ; C3. 7cycl oal kyl ; Het; or Cl-6alkyl
&ﬂm%ﬁalt@gﬁt@u mathithe T veryng Foxpios H?‘E%lluk%ulm suprfonptla:
R17 is hydrogen, C-6alkyl, C3-7cycloal kyl or aryl;
R18 i s hydrogen; pol Io?ﬁ)6alkyl C3- 7cycl oal kyl ;
aryl; llet; or Cl-6al 5 optlonally substituted
wth a C3- 7cyc|oalky ary{ or Het; aryl as a group or
part of a group is phenyl naphthyl i ndanyl, or
1,2, 3, 4- tetrahydro- naphthyl each of which may be
opt i onal | y forAgeRenatiermylasubsti tuted with (a) one, two
or three substituents selected fromhalo, C 1 6alkyl,
pol yhal oC ] Lkyl ,  hydroxy, trifluoronethyl,
al kyl enedi @ Ct - 6al koxy, pol yhal oC] - 6al koxy, 10
Cl- 6al koxyCl- 68 © carboxyl, C1-6al kyl carbonyl,
cyano, nitro, , hono- or di Cl-6al kyl am no,
azi do, nercappo;NC3-7cycl oal kyl, pyrrolidinyl,
piperidinyl pihérazinyl 4- Cl 6a|ky|piperaziny|
6agkylcarbonyl plpera2|n , gr hoI|nyI or
oﬁaﬂ

(RB‘“ angfi pgfe-indapeRdsnily ByFrogek &R aﬁtnp LapakeEut ed
MAthm@mmbdl OINRMRE®. 15 substituents deflned f or

b h 4 b
(o oo il bk CRENL 0 ngRERL N B BERATH. O oaty s
subst i tHEMrsC;ctth@moﬁmlﬂy Qtﬂv);tamteduedepamdtnﬂlgw&mra gvoourghree
or par tsu8§tm§en9§s%}é%te'dg o%égaIBrci éa[R%P’g dpsatynRl g&iglaalom

partially unsaturate y unsat uf
heterody@ﬁkéxmﬁmécbwﬁphwﬂﬂﬁg 1to 4 heteroatons each

dependently sel ected from rogen y
Rl trrhydpgenoCosriomky gr ‘émﬁﬁ%g%maw s gt%ﬁ‘%}ﬁé Cs.reycelo-
ri ngalkgndr)meétem OheR R0 -NRtRIS", aC@apRE, mal “lE=0)R ",
OPtT AgRlskdn R'®, _sO,R'S, -SONRIFR', -C(=0)OR ™, or -NR'#C(=0)OR'**

in which

pis 0, 1 or2;

each R and R is, independently, hydrogen; Cs.scycloalkyl; aryl; Het; or
Cy¢alkyl optionally substituted independently with one, two or three
substituents selected from halo, C).¢alkoxy, aryl and Het; or with a cyano,

polyhaloC; salkoxy or Cs_scycloalkyl;

16 s hydrogen; Cy.galkenyl; Cyscycloalkyl; Het; or Csalkyl optionally
substituted with a Cs.7cycloalkyl or Het;



substituted with one, two or three substituents each
i ndependently selected fromthe group consisting of

Wb 2000/026024 6al kyl , pol yhal oCl- 6al kyl , hydroxy, BCHEP2006/065938
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Cl- 6al koxy, 25 ponhanC 1286al koxy, C 1-6al koxyC
1- 6al kyl, carboxyl C | -6al kyl carbonyl, cyano, nitro,

am no, [{T@QQ Fz i Pl:a%lc‘l%h A &, ol S;. Jaﬂéj@ by substituted
pyrrolidin plp plpera2|ny
4- C1- 6&’1’1@4 Bi-pef Igafilpr Het:

;‘rﬁizii%‘”' b Akt ot-BUSE e y?fc@a,ugﬁﬁr aprphol foyi:
O O o I 0 B

two or dphpesly sbistict tsnetbt%csm/@@élﬂéﬂl ﬂlrybm Heto, C
1- 6al kyl, polyhal oC 1-6al kyl, hydro
taryl B @ growet vt of a grqap) léa@ﬁybwphtmh B’Iélﬁﬁkﬂx?f L pRdrfgirahydro-

FPt bk o@%‘?@fb’m%‘jﬁé @;‘I’tfﬂnhﬂy ﬁid@ﬁéddbﬁl}eﬁlb\ﬁﬂlﬁ)&d with

'ﬁ@p gﬂggwogg?@%wéww%i%%ﬂ fiin 1Bl R S ypatpCroation
hal agemxy nafyhahedhd GakRaedioxC1C falloaxy@lyitidRyhlkoxy,

g;‘;?;g Gzlmy%g 6%%6;%%&9@ < LA ERIR <PlnbAIHRAE! RBno- o
azi diG. aaﬁwlaapnm azid3. Meseaptoalkryclopha @Nlir@myyl piperidinyl,
pi p%’iﬁg 1,4- pi Pa ﬁg%lnyl 4- @f]gaﬁ@ cﬁbﬂoﬁ?lpﬁf)&éhﬁyﬂ and

I'car perazinyl, forpholinyl; or aryl2
|s mrabﬁvwb%om PCT/ EP2006/ 065938 24 substit ut ed

V(’b} @h@nﬁa&' ﬁ-‘a@hth@f a&@kﬁ@;btﬁ)naﬂy Eubstirdedyvitobne, {\(véﬁ))r thired et
X 1s -Cl-6al kanedi yl -

c1 é&"%@%&ﬁfﬂﬁn@g f%i% bOVe ‘NiR20- C1- 6al kanedi yl -
NR? PhEEH Cdr Giphitaheatbyiyloxy GUoNRIRfubs Obicdal ikaemsd e of three

- 0- éfpgﬁwgﬁi gﬁbgﬁg(x ax%qugt}S Cl- 6al kanediyl 5 in

which R20 is hydrogen C3-7cycl oal kyl , aryl, Het,

%et%@l %Déug%tﬁaf%%lal NoupsiAStdrleuh&dbdrad @d@@ﬁ%@nﬁdrﬁalw Ur¥aturated

hree substituents sel.ected fro g
G!E cempﬂé‘é@éy unggiyrpted hgterocygligane i%’l“-%}w&régé‘i 46‘&%&%@ 8¢
%é&féﬁ@ér@@' skhébted fﬂ%hﬂmﬂ‘égéh gkpgﬂn il sﬂl[ﬁliﬂ; bahg aptgrrxallp cmidéznsed
at ur rtial

vtk ShpreeryCandatarat B euERbiy o RRgbleBhatuy
1substitdtet etitr @t onsorahek subsma@p@rﬁaem tridgpendb et @&qudd‘mm the
nitr I

%fﬁlé]gggrﬁ dstlgg%?ﬁﬂo a@ 5aﬁ<gf é)ldlfyhag;@] léﬁpﬁﬁdi’a‘%@ ab&l . 6ralcl)<8xy
Hetlyldo Gy satkore Graglkbeyopatksh éPIIbQXYISGb@EW W‘MY@CWO nitro,
ozﬁﬁmo% r\ﬁgn@rortdm EaIkS HRshd tGé%chﬁoeﬁl@Q hp}}rftﬁﬂﬁnﬁrﬂlqﬁ;bﬁridmﬂ
Sd%’%;?fi‘w ! ngl}ﬁmqggelzo@g,l {@P?a{ l?pg} Eg&yfl pg)re{/qzinyl and morpholinyl;
Cl 6a|koxy 15 ponhanCl 6a|koxy

Eglls E%)F( Clor%%' FP] gro%%glg gﬁ%ﬁl h)?éé@fl 5101”2’5 4-tetrahydro-

Cyzqihﬁafll kepth owhucb Imagi mwptlomlbeaubaitmyd withi qyér%m qiyhtee
43 L%%tlt%@]{\té%%l@ét@ fr HAYA Cy.salkyl, polyhai0C1 ﬁ’?éky} hydroxy trifluoromethyl,

car |pera2| t2

n
i glkylgn%h@m Grrealk wyt Ahenvi- acauneatﬁ{lylﬁ keor ?ﬁHO&a ){3( %bsﬁtu}:'fa%wlth
oﬁalb% )nonol'@rtdzlaﬂ(}%M}h{ﬁB dn§l @r AfiphlhyandrboXylogy optionally

al kanedj [
et ua Rl Aol TR C Ry el s
- C:NRACarbidmyb ahdan@diiglkylamir®,; gyanOs ﬁilroﬁahklanmdnq/-lor diCsalkyl-

) gmmo, azido, %&E2 p?g', &-7Lm¢gll}léyrrohd§lyi, pipsridiny P isanady !

4-C, galkylpiperazinyl, 4-Cy.galkylcarbonyl-piperazinyl, morpholinyl; or aryl’ is
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in which R21 i s hydrogen, C3-7cycloal kyl, aryl, Het,
Cl-6al kyl optionally substituted independently wth

won®7/02604 or t hree substituents sel ected from PEt/BP2006/065938

Cl- 6al koxyaryl and Het; or2nth a cyano,
pol yhal ol _6al koxy or C3.7cycloalkyl. 25 In a further

m%%émiih a Ha?cap[)ﬁi%?rﬂﬁia m@Xﬁnatr#(lQﬁ r(ﬁ nqt1§§n LRidnNeis o 0}52 and

fall ow ng nove npounds per se,
Gy -Raalkanegiyl- r@lraaléeﬂﬁ\s@/lﬂﬁf\?ﬁo %) Cfaﬁlaaﬁeqﬁ!éy salts,
sme%“emsip NEKhedfor, peO-raRd- aia,aﬁam];m XDL{V—@SCH@E{T&Q&&}KH- NO-CO-,

dependent |y, hydrogen,
ﬁc%af?l(angijlygl SIga?lY Ce'ﬁgéga E ?ﬁz 6al kenyl optionally
subsﬂuwkud:hsﬁ' iinbpjregaie At .hoaycleatkyl, ard. Bet, Cwaliglbgtionaliznt s

E’gl' / s‘éégtgg%;i %gﬁgg%lg&%mé}g Qgtgl%?xx ! two\%)ﬂégg Z&b@ﬁ@%‘s‘ scé(ict«_}d frﬁm] halo,
opt i eralkoyy.suigstict gyay, p@iﬂi@éﬁ@@ﬁ@@‘l@w yandiGreshealKilivo or

t hree substltuents sel ected from hal o, aryl, and

6a| enyl ; .ar NR 2a 2n i n
T B adn ol SRPIRISH S0k W%%’%%WBW{“F Pafifly gyefurated
ar qdmplﬁély(i)hszﬁaﬁak;dl held@o@plic anakbniaiaingstt iotduicedtoatoms each

%nrﬁgﬁq&% f)fnge W}_féc%m 91&%&8 g& nsé'ln% 'ﬁ\fhxu ge&é §§01%a|(i’l§/ c‘gndensed

on are 1n
Wbmd?gemne h@goandc»ylmm tig1erenp Kigt asgpvhala aiﬂyyoe optionally

%ﬁlgéd%ﬁgoné’wt&@ 0#121)}((% sgbéftﬁﬂéégﬁgslyclza;ﬁ?ﬁdg erﬁ@r&%e%lec\?\fd from the
&H9UA GOHW@E@EWO o8l qu?ydaflsx‘yb&ir%wryf @r- gaikoxzﬁf

btk halad ylatkoyy, EGefalkbRyOxalkytaakxyl, T gélky]carbonyl cyano nitro,
6@91%' r@élng a(grb ygla&)%immo cycl%aﬁ(?/i( S’r%?&’ln% pipendmylaplperazinyl
4-C | galkylpiperazinyl, 4-Calkylcarbonyl-piperazinyl, morpholinyl; or Het’ is
substituted with a radical of formula —(X),-aryl or —(X),-Het in whichnis O or I and
X is -C|.salkanediyl-, C .galkenediyl-, -NR*'-, -NR*'-C, salkanediyl-,
-NR*-CO-C,¢alkanediyl-, -CO-NR?'-C| salkanediyl-, -O-, -0-C|_¢alkanediyl-, -O-CO-,
-0-CO-C, salkanediyl-, -S-, -S-C;_¢alkanediyl-
in which R*! is hydrogen, Cs.scycloalkyl, aryl, Het, C,salkyl optionally
substituted independently with one, two or three substituents selected from halo,

Cy.salkoxyaryl and Het; or with a cyano, polyhaloC.salkoxy or Cs.;cycloalkyl.

In a further embodiment, the present invention relates to the following novel

compounds of formula (Ta) per se,

CO—-R?

N R4a
R1b |
R4b (1a)

and the salts, stereoisomeric forms, and racemic mixtures thereof in which

R'* and R'® are independently, hydrogen, aryl, Het, or Csalkyl;

R* s C,.galkenyl optionally substituted independently with one or two substituents
selected from halo, and aryl;



-C(=0 - NR 14aR14b; in which each Rl4a and Rl14h is,
i ndependently, hydrogen; or Cl.6al kyl optionally

W@ aimgnedoed ed | ndependently with one or two SubBRCT/EPI®NG/665938
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sel ected from nono- or di @1.6al kyl am no, and Het; 20
Rs is hydr ogen; or Cl.6al kyl optionally substituted
Withar eyl aryl as a group or part of a group is

pheny or napht hyl, each of which may be optionally

i ndepghdent | y substituted with (a) one, two or three
substituents selected fromhalo, C 1.6alkyl,

RrPi fisdgrdidtdpyibpalBsuEtiteal kokepsndeatbostlone, two or three

Cl. 6a al kyl, nitro, nono-
or i Et{th%ﬂ Ee?%béérﬁ tﬁ(gﬁﬁ%lfb Y%ﬂﬁ%lta{fé al koxy optionally
subs(ci(tauteeglt W|th one, tvvo or three substituents
defined for (a) above; 30 Het as a group or part of a
grouiYks a 5 or 6 membered saturated, partially
unsaj;urated or conpletely unsaturated heterocyclic
ring cont ai ni ng 1 to 4 heteroatons each independently
sel ea(ed®'t°om ni trogen, oxygen and sul fur, being

opt i onal I con sed ;W t.h one or, two benzen n
and WH&h ﬁathtg% Hatindependegs; ‘éydﬁ%%?nbaerygﬁh Ly

su bSbIthd#xhﬁjﬂ sWstzﬁtﬁlﬁdeﬂeﬂﬂBrmhy willr @e @ ubys subsienns sehkcted from
i nde Edecf]lt—llty sel ected fromthe 35 group consisting of
Cl. 6%V 4nhd ani nocar bonyl ; WD 2007/ 026024

P@An%PIg@le 195’ %ﬁ@enﬂﬁ@x ﬁlr étfilh@tfo @yzﬂ{ o@fPéa‘:}’lEyl B@ﬁ&na@ify sBbstituted

opt i mmﬁa emerﬁzﬁé,nt(l)@l szSNRt u@ed QM ol Hoﬁh@uoﬂ"é\@ gbstituted
:hgeﬁz&ﬁl%ﬁ%é tyeRks, ere a%&?%yﬁifc?dgbar()ﬁ 1hakp or Bet; arylgcy, Het-
al ky df oxy.. tri ro X |
_6al RYY; &atbaéﬁlyﬁo@ yl earé @%Y eﬁzﬁ’lé‘aiyr%@?mqm‘?g yRiF‘mr%
or dL@L(ﬁ&EH(WRiF’H no; or (d) a radical of formula

CO N;_|.a1r Wﬁ{ Q@ ﬁpgt‘gghg‘ H}gg%&l}'/,%ygimﬁgg K ¢ Saltfr -

-O-Gi- &quloaaibchu}olsﬁtpted@nCE@endentlwt-h opg opjEv @ substiters selgeted
or partfl»r b9l QLR ?jall@ylgmﬁlro S,dmaber ed sat urat ed,
y un

parti al saturate or conpletefy unsaturated
het er oc icrin nt ai ni l1to 4 tons each
|R?15depéﬁéléﬁﬁtjg%ﬂé %Ee@ﬁ@’é OPHIHATH S ‘?S&&étfr ’n and
sul fur, being optlonally condensed Mﬁth one or two
benzene rin erel t he

o) B e dhaary) = eSO pPeb LS R Etn Bhatist Mirke,
sappishaliyliedérenaéacly subsieweddetht | y sel ected fromthe 15
qnf)ud%fsu thdr%ﬂfeﬁgubg{ﬁd%ﬁts%eleﬁ%d aahidio, @rMikyl, AL hERY],

resent | nventl on rel ates
to t@teaahkexy @Wh@gylm@wealkyi%hwuﬁdgn%ﬁyftf&qmt Kyl nigp. ppo- or

se, fhé gpoynd Nos. 101, 128 129 131, 132,
b(g;‘r dizbzenﬂrﬁikqwé)apglgpzﬁ suggtgt{.tga Irvsg 0 SNBrel 3 ERuents defined for
(a) above;

Het as a group or part of a group is a 5 or 6 membered saturated, partially unsaturated
or completely unsaturated heterocyclic ring containing 1 1o 4 heteroatoms each
independently selected from nitrogen, oxygen and sulfur, being optionally condensed
with one or two benzene rings, and wherein the group Het as a whole may be optionally
substituted with one, two or three substituents each independently selected from the

group consisting of C.alkyl, and aminocarbonyl;
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20 forns, and racem ¢ ni xtures thereof. I n one
enbodi nent, the invention relates to the use of the

weooopoemes of formula (I1b) for the manuf act urBCDEP®06/065938

medi canment useful for inhiBéting HCV activity in a
mammal infected with HCV, said conpounds being
benzodi azepi nes of the fornmula (Ib): R2 / 3 O N Raa
Rla i RS RAb 25 Rt b (Ib) and the s

196 IR 1 PrEEOUPAR @IS éhﬁl&&ohifhy%tté%@f Whigh &w¥ ben

Xﬂﬁlﬂl(ﬁﬁliﬁﬁﬁieg@liﬂieﬂl)bsﬁﬁ@tutdﬂid@lﬂﬁ‘&dﬁ Al ¥y thhdediBgRIEnts selected from

Sl Euel WiBnentFymalin ContPoting T RPREM .

subsiyitaisdht:slkeel, @dtce thondOof diOm dlallaninGlebal koxy, aryl

B L‘faﬁ ?Io(gffﬁ%‘mv%() R0 Rns i B RieT Siboss o7

R2 IXSIS H@dr@@éﬁH ;GHER Cry NEop Do P 1-YHs ubs Ci-waliaagdiyvl-. -O-CO-,
i ndgpegndently with one, two or three substituents

sel ected fromhalo, C 1.6alkoxy, aryl and Het; or with

a cyano, polyhaloC i _6al koxy or C3- 7cyc|oalky| 5

%83@ ¥ gtadl dephrtoph Igﬁﬁ@l ik y 5SS bsﬁelﬁw@ﬂsaltmdte@ qmekwﬂyl Whsaturated
s ?omﬁeflycljgll\gnturateé hetei}’f)cycfiu %}Sgé tnl'{gfr?ﬁn% Ifﬁ ﬁg ’r(l:egf):/rgerl]tgz’ns ¢ach

p@leyﬂallem@a_se@mtdddi@m OFtro@8n Xg&yg«tmmdks)allfur being optionally condensed
@%\709&4 ok fal Féﬂzgle xﬁ?éo ﬁ%ﬂd \Qﬂérélﬁriﬁé %rY)uﬁ %%é 4 %ﬁ&g may be optionally

endent hree substit

§w_hse &vith @ﬁﬁ P Br tlveeelsue%ntkwwcaﬁ@depﬁmnﬂﬁﬁele%‘?d {kpmyihe

%Z(ﬁ%%ﬁﬂsistmk(bt maloy 006l - o1, keyiver C3- 7cycl oal kyl ;

al kenyl optionally su stituted i ndependent |y Wi t h
one, two or three substituents selected fromhalo, C
]n Halribexymbadiplentatic: prisent ioventiot helates yathe follgyohy hated C

PR DL P SRR 0kl 113 1

30,205 5 334 nelperveido sreihe drbies belom #al the safp. ﬁmewéwyenc

%ﬁrﬂs AW ab¥hic nQktustiRerdocyano,  pol yhal od - 6al koxy or
C3- 7cycl oal kyl ; C4-8cycl oal kenyl O - Gal kyl optionally

substituted |ndependently with one, two or three
$1Ubl$et dribieiivhent sk etteator folirdalie usehf Gal doaypypindy oflfodmda (Ib)

t%?gplgg%tagﬁaof%yrﬁlgcﬁéame%?Lé’eli“lﬁlfgrclinhg?tlinkgole()f\/oarctivity in a mammal

infected with HCV, said compounds being benzodiazepines of the formula (Ib):

R? /R3
Q N
J D s
R a
iy N /\,—/
R |5 4b
R R .
R1b (Ib)

and the salts, stereoisomeric forms, and racemic mixtures thereof in which

R™ and R' are independently, hydrogen; Csscycloalkyl; aryl; Het; or Cygalkyl
optionally substituted independently with one, two or three substituents selected
from halo, Cy_alkoxy, aryl and Het; or with a cyano, polyhaloC,_galkoxy or
Cs.eycloalkyl;



20 aryl12; or Het2; R3 is hydrogen; or Cl-Galkyl
optionally substituted with carboxyl,

w@le06abdogd car bonyl , C 1-6al koxycarbonyl, or MeRCTILP2006/065938
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6al kyl am nocar bonyl ; R4a anr@d Rob are independently
hydr ogen; hal o; cyano; C1-(,al kyl optionally
%Qbskﬁggl g 25 with hal o, hydroxy or -NR 14aRl14b; C
XY; carboxyl C 1-6al koxycar bonyl ;

ar yl €agaiohyptionatly sNREABRI 4 epanrenby with ews vReAdreargbstituents
R14n [ [ dent.} h I

g1 s RAZRERG Ry S AR (PR By aloCralkony
|nde®éﬁdéwﬁ0@kvhth one, two or three substituents

;g: ; gﬂe g 1%[61?(@1 ?1&1 aESLtlbbét% déﬁ%dep Q&%Itlglviﬁ'{omc%@dq& three
hydr sipetiue@ssdesied Erammato Comaimxmmwd Het peHAhaLyano,
o Ry S R L R 7 Y Nrusac =0 Ra7
: NRlGaWE!RﬂRyIGssmﬂl&tlmsaom@aﬁﬂsbdepem(@ﬂ@y gheonegiwo or

- NR1gaCl S0 R GahR h 6h h§%,, Py ST 2 YA 4003/ RAHA2aro,

PCT/ h

|ndep@m@@ﬁ€igMHﬁy@Fégéﬁ?C =cyc|oalky| aryl Het; or
{: h

one Eatﬁg]yen? P&% O%Qﬁg' LM}bﬁ’tﬁ%ﬁ 1%%%%&%&%2 cted ?g;rfﬁ; y tmete

1. 6alslh&:(sxylenta|syl|ectgcﬂ1 fromehalo, $ri-salkoxy. and paghblet; or w1th a cyano

poly | oal kyl; 5 R16 is
Egkgg%%ggﬂﬁﬁégﬁsgT&Qk%%%gcloaliyl Het; or

% gé:h}qulcloahctenyinmubyall}swbstttuted mgig:pwdehtigwrtlh one, two or three
& 7%&’!)%#1%}1{5%}31&&% Fik?)tn he%- ¢ & fal'k§xf%xﬁ %%Jti ;?{)éﬁ o w;th a cyano,
subspoltvbtﬂé@s m)tiCtXb( 04 C@scﬁw&y al kyI or Het; R17 is

hyd
T e
Het ; thoee Sibsbakity beleespd frgmdtalq/ CaaBkeiv anvé andmﬁﬁh OéWlth a cyano,

C3- 7‘faxgylnﬁtabwdlkoﬁfdf|c3%ychteatkyiar yl as a group or part
of oup i's phényl ., 'napht Ryl , i ndanyl, or

1, 2, 334 et rahydro- naphthyl, each of whi ch may be
opt| al |y independently substituted with 15 (a) one,
Yt hree substituents sel ected from hal o,

| f ?l %{%ﬁ% i/%/ e acgﬁ%i/' Pg %ﬁg Subs“ﬁgécg%?fﬁ carboxyl C.salkylcarbonyl,

Cl 64l kytkotsicarboppl, yhHEEC - @tkymlnm@ybony ;
Cl- 6al kgxyC, . 6al kyl carboxyl Cl1- 6al kyl car bony
cBdmod Riiare wdepandaesly hydsegsn: baloxfvencidaler Vlaffﬁtwaaaﬂy substituted

azi deuH‘T‘Efl& aRHRxy o8- W@Rﬁm doyhikoRy:rafoikgli; By kalkoxycarbonyl;
pi peridin pip Z1 Ny 4- C1- 6al kyl pi perazi nyl,
Cla€ﬁ9N§@8% Eb?iﬁlpera2|ny
in which each R' and R' is, 1ndependent1y, hydrogen; Cs_scycloalkyl; aryl;
Het; or C,¢alkyl optionally substituted independently with one, two or three
substituents selected from halo, C.salkoxy, aryl, Het, cyano, polyhalo-

C.galkoxy, and Cs.qcycloalkyl;

R® is hydrogen; Cs_scycloalkyl; or Cialkyl optionally substituted with a C3qcyclo-
alkyl, aryl, Het, -C(=O)NR'¥R'®, -NR'**R*™®, -C(=O)R"7, -NR'**C(=O)R"",
NR'SO,R", -SO,R', -SO,NRR'™, -C(=0)OR'®, or -NR'**C(=0)OR**

in which

pis0,1or2;
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20 and norpholinyl; or (b) phenyl- or naphthyl-al koxy
optionally substituted with one, two or three

waaspedozent s defined for (a) above; or (c) pheCiyEP2006/065938

napht hyl - car bonyl oxy optioRdlly substituted with one,
two or three substituents defined for (a) above; and

25 Het .a% @59QUP 'Ok, 19@5&61’1@51&1? Wc@éﬁén' @3 %y@lo@l‘f(yﬁ aryl; Het; or
menber ed saturat

e unsat
conpl eferykil r?@gtmﬁ?%ﬁégstﬁ‘é% HBEY %f WHB Oe%ﬁwa.% ige 1
to 4 h Q@dﬁfzﬁﬁh@ ¥eleead froni IAEEE Q@Jl;&ﬂiyl ¥iryd @h@Eleg @r fAi1@m cyano,

nitrog and Ifu bei ng optionally
condenggghgﬁ¥?ﬁﬂgﬁ%(% 3fﬁﬁ(ﬁgﬁ§ene rings, and wherein

the gr w@ Ly 3

ubst] fur S LR e o G- e BRHL PRE o yaltod optiopaity
indepeﬁd@ﬁﬂﬂ%i@éhéébe%mﬁﬁ@ﬁﬂphgehgroup conS|st|ng of
hal o, C,.6alkyl hal oC - 6al kyl , hydroxy, ary

C1_6al Roxys C zrﬁH‘fewlaﬁé@yck@dew o1 ﬁéléb’k%w)@ﬁﬁ%%ﬁ’ﬁ%‘ﬁed
Carboxyhﬂliﬂgﬁﬁ&kaﬂ&ﬁbﬂﬁyl cyano, nitro, am no,

nmono- or_di Cl-6al kyl am no, C3 7cycl oal kyl

pyrroldemmwmngm@éhmdkmytbﬂnpkphwaZHmyL, 4-C 1
-6a|ky|p|pera2|nyl 4- C1- 6al kyl car bonyl - pi per azi nyl
and nmoRphisIhiydrpigen; (R hADC2GORY D06a34l0REYL ERA006, 066 038ky!

29 aryl, I henyl ,
napht hy ﬁ%nganyﬁ%%e@&lt?% ¢ T%ﬁlﬁlgg%glrdr%ﬁapht hyI

each of which ¥ be optionally independently
gilybst 4 poredr pirt bl ogeup tswheoy!. naitled. isdanyl.ior d@sﬁ»% -tetrahydro-

§ h%ll edch BP%fcﬁ)me@adeQ) t@ﬁalﬁﬁhkéﬁend&fﬂly}éﬁﬁﬂti@&kd_@ﬁhkw

r (0).4 trif
ﬁw or @fef ¥ $tﬁm#e@ctf—‘6§¥%§ Hﬁimebswloccmaikﬂ
- Gah@ﬁ%trlﬂlﬁﬁbzhyﬂhyl @delﬂﬂXd/ibxy, @lalﬁazhkﬂl gﬂkjﬁdﬁy,l po}yhalo—

ror Gty Gl AR sl con i bl RO T S A B,

pl pawagd anydiC.sllgiami6al deydopinseaptoi Qytcycloalkyl, pyrrohdmyl

ang@ g?ﬁl g@%ﬁ?ﬁ%% ﬁ%fﬁ%[@%d >g@f!m%;j4 gr@@lﬁrﬂiﬁlgﬂl p%erazmyl

mhlé mofpgohngyory and 10 X is -C 1- 6al kanedi yl - C

l'lQﬁ“nM Itth lM'ﬁZcQ(y,o tiRAGubstBaded ar@ding! two or'thBe
gg %ﬁ%ﬁl 6a| y P CC)REEO C1- 6alkaned|yl -0-,

enSde abo‘f?z #4- 6al kanedi yl -, - O CO-,
{@Ophenyi}df:‘,@aﬂﬁhﬁaiam?hhxy Ioptlonaﬂy sobstituts! Gith one, two or three

ar ysﬂ%ﬁgﬁ%ﬁs iﬁ%éalf@j ﬂsgb hydrogen, C3- 7cycl oal kyl ,

Iy 15 substituted
i ndependently with one tmo or three substituents

?Fct £cd ?{‘3 df,w Bpf)art B‘iaei onulgs @?bk@ﬁﬁémb@feﬁlsmu}'ﬁéd tpﬁﬂﬁ@ﬁ? unsaturated

6al k (3- 7cycl oal
gF 6%’6&6“16 thaw@w@ﬁe E‘é“rrB%hF &ing Cemaamf@ h@%‘éﬁt@amms cach
%ﬂiepérﬁl%ﬁ@y seavtdd fadrh ittpealdxyaéeshd wifut daPleipebyally condensed
t[snatura ed, het er oc Cl'dcﬁ n%ﬂgontai@”}gslkol4 b :onall
afhgns of %bggg%e rings wherem thie group Het & d whole may be optionally
substituted with one, two or three substituents each independently selected from the
group consisting of halo, C_¢alkyl, polyhaloC,_salkyl, hydroxy, aryl, C;salkoxy,
polyhaloCi.salkoxy, CiealkoxyCyealkyl, carboxyl, C)_galkylcarbonyl, cyano, nitro,
amino, mono- or diCatkylamino, Cs.scycloalkyl, pyrrolidinyl, piperidinyl,

piperazinyl, 4-C|_¢alkylpiperazinyl, 4-C,alkylcarbonyl-piperazinyl, and morpholinyl;
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20 independently selected fromnitrogen, oxygen and
sul fur, being optionally condensed wth one or two

whenzen®24 i ngs, and wherein the group Het as arP@iTBP®06/065938

may be optionally substitdted with one, two or three
subst ituents each independently selected fromthe

E%F(ﬂ@'cﬁ LA%F Al A0 ph&yvh o %&S 1 mdﬁ@}iy&af € 4-tetrahydro-

I oxy, OXO ary %
p@wwéw@@w BhIcREKY, Decprigad! % ﬂmu SEUPBgRgpone. two or

@;ee&%hthmhﬁggdwﬁedzmrﬁyano nitro, 25 am no, nono- or

gé)r ]G%P’n 162 ngﬁ{? Flfg Yg%{: S&@al{%ﬁ 1‘1@ ?flflll]g()lfg%leillg aiky enedioxy,

4 C1- 6aldlydxyatbaillthpi, petyaalioryl 6@ikn'®y pﬂ’nq,hlnknw(i] @HWH@@I@OXYI
I S S Qbs z%?&&%ﬂ"‘ ctyglﬁ(? nﬁt?cg' gﬂxlxo %onfooﬁmmﬁalﬁ?f%mnﬁr ¥dido,

- (31 6a1et@p@dﬁy bcycio@lityémméh@ﬁylypmeridmw& mperazinyi 4-

] NR21 1%%%@&%5&/'4 ¢y 6atkl§ll%aﬂbo§9 &%er@@h?ﬂﬁﬁdhwphohnyi or

) 0 (&)a ra u%l %1 @ggh@‘d-(%)n lQIet 18" qubl} i 1se(gory f arld
- S Clx6ial & anddingdiyl-nC wallkehedR21, ~+I\§12ﬂ-y eﬁﬂﬁﬁ)e@h, calkanediyl-,

C3-7 He 2

Subsf i ﬁ%@a#ﬁy(lﬁ‘cf%@%%e i) "EO ]@%h ohéleéma{lg)(ﬂgﬂ' @ﬁl l@() -NR¥-,

subst k$®;e}'ﬂ1l@ -s€)- éfmbeékhnkdlah‘m K28~ -8~ Gﬁiwﬁyaﬂwﬂe&w@- -S-or
of. (jM dp%ano pol yhal oC1- 6al koxy or

C3 7 | | nbod
rel af gg t@lw%léhﬁseisé’*g It%ggne ﬁ%@[ﬁ@@’ﬁﬁf QE‘F}\E}IQ& Ylg]pﬁoﬂally

f OL }ohte ”ﬁfﬂdﬁ@l@édtih@ef@fld@ﬂ?&f(dtmﬁﬁo @k&ﬁf@alsulﬁmltuems selected from
inhibitin

HCV, sai dg@g%bqﬂﬁ@§y,@é¥1ngnkgﬁ%m@¥lé%ogég O]xy,[ a}v,r:fd (513 scyceloalkyl,

f or mul a (| b) V\D 2007/ 026024 PCT/ EP2006/ 065938 30 R 2
géﬁ%z aga gs?l,g)r SOOITE r%r%p% isa SF or% m dr“bet&l }atha(édb%arﬁQI@y t\Gturated

racem cCc m Xt ures
toln evmplfetfﬂ)numﬂatmﬁe@hetMYMtrer@ntaﬁu%éﬁaé Relerpatoms each

oIOt | ona: ?%ﬁ%ﬁ%ﬁ% gl?{elgb{%er? @;E)bgkngﬁ&ﬁulﬁ@f?eﬁﬂ%&ﬁldﬁwhy Sondensed
tmrha@esqxw@ ibERASHE §ings PR g’ﬁ el '?‘8r$f ks °lagg v ﬂ%ﬁ}gbe bptionally
%ﬁwtitﬁ’t%j w*ﬂiﬁ}(o.ne Okvovdrithred sngxﬁtm@nts B@i}ylhééph:ﬁde_rﬁm semxtyed drom the
cl oa r ; I
G OSSR A oy P SNC e TG ics R € Malkoy.
Whﬁfﬂldﬂi%ﬂksxya 113 sakbast aukyl carbérall.of1-@lkyBartioaxly cyapoypitro,
%grﬂ CyC oaloﬁ}ﬁqd @y 8@&&1@%&%&@; Bekidiffl, pl%)erazmyl

ﬁ( t1.onal’l bst'i t
Ma@e@éind@n@nagnnw oA YlCﬁKb@nﬂrplPWﬁ%i@y g\?ﬁé{@k‘l{i VieRt get 1

sebaahed Jlm%aaﬁhpof f&lmﬁ@Lb%myl BF Y{X)amEbt Hedwhichh iw0oh 1 and
th:sy -aCr: (zalkanedl)x %1 62&1(6'@813/'] ﬁﬁmor N(@L%‘f%’éﬂ(a%%'d%}’ |
-NR? 1.CO-C | ¢alkanediyl-, -CO-NR* -Cygalkanediyl-, -O-, -0-C,_galkanediyl-, -O-CO-,
-0-CO-C\.galkanediyl-, -S-, or -S-C; ¢alkanediyl-
in which R*' is hydrogen, Cs_scycloalkyl, aryl, Het, Ci.alkyl optionally
substituted independently with one, two or three substituents selected from halo,

C1.salkoxyaryl and Het; or with a cyano, polyhaloCsalkoxy or Cs.scycloalkyl.

In one embodiment, the invention relates to the use of the compounds of formula (Ib)
for the manufacture of a medicament useful for inhibiting HCV activity in a mammal

infected with HCV, said compounds being benzodiazepines of the formula (Ib):
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15 C3. 7cycl oal kyl C1. 6al kyl optionally substituted
i ndependently with one, two or three substituents

waedogoeeed f rom hal o, Cl. 6al koxy, aryl and Het ; POI/ERE0D$1065938

a cyan, polyhal oCl_6al koxpoor C3.7cycl oal kyl ;

C2. 6al kenyl optionally substltuted |ndependently Wi th
one, two or three subs?gtuentg sel ected from hal o,
Cl_6al koxy, aryl andcfb %hth a cyan, 20

pol yhal oC1_6al koxy or rcyb| oal kyl ; C4. 7cycl oal kenyl
optionally substitut et depe ly with one, two or
act ed ffonw aI% Cl1. 6al koxy,

o0/ yftal oC 1. 6al koxy

three substituents
aryl and Het; or wi ﬁ
or C3.7cycl oal k'@ $cyc oal R Cl _6al kyl

optionally substitut |ndgpendenﬂﬂ9 with one, two or
25 three substituents sel ected from hal /b)C 1. 6al koxy,
aryl and Het; or with a cyano, polyhal od . 6al koxy or

Gad e yeho @iekeéhson@m lf@imsOhind tHedmic miRBirdsShyyef i@geictor
Cl_6al kyl'; WO 2007/ 026024 PCT/ EP2006/ 065938 31 R1'

and R46 are independently hydrogen, halo, cyano, C
o3 Gahddyib,are(inae}ﬁaaﬂémbyyhydragml Cardyoloplkybrary NRetl 4t € dodity]

I ; Wh' t?onaﬁj%g I'Lf%%?ad 1%?%)@{8&6‘}1](12 \)wfh (I)rﬂ: R}?oe&dtmésxgt tlll(ell s selected

opt i Ernml Hiajo. ekt ped aﬂd]H@béhW@htal oyang. phlybaleCi.-salkoxaror
thre@ ﬁgc§gm§fltuents sel ected from hal o, Cl-6al koxy,

aryl , cyano, polyhal o Cl.6al koxy, and

@_7GyEy@akdayl ; RS is hydrogen; C3-7cycloal kyl; or

Cl-6al kyl optionally substituted with a C3- 7cyc|o-

al kyCj-cdkxtloptipradly suét&t@;%p@ﬂggqnﬁg]ﬁy witRone, syRe5 three substituents

| ,C(NR%%%& frorhl%&l]fﬁ O) ﬁ@x{?eryl ﬁdﬁﬁ%ﬁg; %,%,- s a(?ﬁ%ﬁaloﬁ ﬁ,@lk()xy

mhlcﬁré F@dﬁa kil or2: each Risa and R151' is,
| nde I;L%{étaikgﬂ o;hyoq%m)ga{bsu{a%e&ﬁa Ay i ASd twcﬂ?xtthregr

Cl- 6a 1 onal |y substituted | ndependent|y
one, 54 t”@PtStSﬁF%téd f§¥§’t¥“§‘tk? Quetkexys éTYéé’P‘éHeTf Pbmth§| C@’ano

Cl.6 FHQ&MC] @Jﬂwxy@ﬁdl;; loaliyl,Wi th a cyano, 15
pol y od 6alkox%: -7cycloal kyl; R16 is hydrogen;
6§I3 kevalpelkyt€a gy Loy Sublsrewteddndmn%ﬂkwt one, two or

Opt | apad i%stltﬁbkﬁﬁéiédﬂé@ﬁioﬁ‘lﬂhbﬁ a,. @k&@ Qﬂypﬁickﬂét o witeh c?rano,
oa or Cl-6al ky

Rl6a is c
optlaﬂﬁb?9 Sﬁ@gﬁypﬁpéﬂam“FﬁW’a C3- 7cyc|oalky| or Het;
Ca.galkenyl optionally substituted independently with one, two or three

substituents selected from halo, Cy¢alkoxy, aryl and Het; or with a cyano,
polyhaloC|_galkoxy or Cs.seycloalkyl;

Cacycloalkenyl optionally substituted independently with one, two or three
substituents selected from halo, C;_¢alkoxy, aryl and Het; or with a cyano,
polyhaloCj_galkoxy or Cyscycloalkyl;

Cy.gcycloalkenylC, galkyl optionally substituted independently with one, two or
three substituents selected from halo, Csalkoxy, aryl and Het; or with a cyano,
polyhaloC,.salkoxy or Cizcycloalkyl;

arylz; or

Hetz;

R®>  is hydrogen or Cygalkyl;



20 R17 is hydrogen, Cl-6alkyl, C3-7cycloal kyl or aryl;
R18 i s hydrogen; polyhal oCl-6al kyl; C3.7cycl oal kyl ;

wa@eop/o2ddet ; or Cl-6al kyl optionally substitutBCI/RP1006/665938
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C3-7cycl oal kyl, aryl or HeBl aryl as a group or part
of a group is phenyl, naphthyl, indanyl, or

RAL i3 e {31@1{1 thc[e(ﬂf v ?1‘3@&@%@%' ey B8CH, ééiky‘l\kﬂl%glkw be
optronally in q ently stbstituted wt one,

or tﬁﬁ@éﬁ§aﬁ§ﬁl nfs sel ect ed fron1ha|o Cl 6a|ky|

p Io lky r ali® d@'h:&@'a&y Rmé a1]|ilyk dHoxy mdtapéﬂfdbmW QE@TOQML Cs. 7cycioalky1 aryl;
al Kyl e 1 O a
C1. 6a| %f lg \ %1)99 %J&F%Ty%% }E% ci(e)r/\ ly hyone two or three

Cl. 6al Kybstwdmm’syble,cted)fmmmhalm Crelkoam amal,, Hehpm:mo, pelyhalo-

di C1_6al k z rcapto, C3.7cycl oal kyl,
pyrrol?%ﬁgﬁx% 8dc§6%%&gﬁ§§ pi per azi nyl ,

g{s C11sg§l:l i (E’ercﬁ@ii)zﬂw}f or C Gaikyi optionally substltuted with a Cycyclo-
car

p1 razin 1562 17
by hER9IL 1o RApRIRG To KO 5t oD s et g
wi t h.)RESE RO, 08O IRIF 280, ISRBFH Pt Ry O, |onemIRFm‘( CaPR'*
above; ﬁ (c) phenyl - of naphthyl car bonyl oxy
optlﬂﬁg Y substituted with one, two or three 35
substituegtg 2fined for (a) above; and WO 2007/ 026024
PCT/ EP2D06/ 085938 32 1-Jet as a group or part of a

group ig %}?g ©Ohd ﬁlsﬁ?{ﬁgtﬁ%ﬁ&d ﬁﬁ}“'h (tir% en Q% E)l’c,‘?éajll%'] aryl; Het; or

Unsatura or co unsat eterocy
ring cdetealkl ‘?@10113}(110 S‘lbsﬁfé‘(“‘éiria‘é\‘fpéﬁﬁe"élédﬂ‘it ‘Pl}‘i’d%ﬁ’h‘éﬁﬁl y
sel ect e@dpéitRmtNiddageom BxIEN Ay satyf atid Hieomgith a cyano,

optiona or two benzene rings,
and mhé¥$%ﬁﬁ¥ﬂém3P6%BrQEFYQQQEﬁWhoIe may he optionally

substi tise th o h t e

i ndepe eﬁ%dli‘)\ﬁ?fr%%qne féaék ef“?’lo 3?%?'050%%92 q@&tggtn(g d k% gﬁ&}lauy
hal 0, Gubst@atek yith 90O} yhdbd@iloféédt kyl, hydroxy, aryl,

C 1- 6a|k%x pol yhal od - 6al kox Cl- 6a|kox¥ -6a|kyj,
car boxyR| xsi:zaakklwic@mwymkyle hor Cnpalked optignaliysubstituted
mono- - ofiielh €1-ORldentyaet ney;, C3- 7eycl oal kyl,

pyrrolidinyl, piperidinyl, 10 plpera2|nyl,

4- C1- 6ag Ky ﬂycﬁsg@zcwdlkyl Csscycloalkyl or aryl;
4- C1. 6al kyl car bonyl - pi perazi nyl, and | noapholi nyl;

aryl 2 ar"*as gydogenopolyhalbCofalier gf papelbalk phenyyilHet: or Cpsalkyl
napht hyl}mnglg}a nl}{)lstl'%l?é’d \%’x’tl‘?a %y(iytcﬁ)tdf p%gjfl%é ﬁght hyl,

each of° ption
substituted with (g) one, two or three substltuents
s lestagody anpatadfe, cr@ip Bphkyyl, napbihyhandsayh, 6al RyjL4-tetrphydro-

CRERRERSY codf GLHOR RS0 ¥hiioh K RBERIANY suthodd .

a1y emlekm@yfm th@a|swgs|tltuee§rsb@9<19d froe:ah%w oyl pokyploC-salkyl,
Cyagfﬂfdrcﬁé tfrﬁlutor&}ﬂétﬁﬂ; alﬁﬂ@ﬂcdllf{y, di, ks FIYLaEF}E@IthQ) polyhalo-
azi do, nmercapto oa r.O
periralkayy, fpﬁ?%@?‘.‘é% ALY | SRnsiiagy f@@lfyﬁ?aﬁ CP{’?/‘FO nitro, amino,
4 CJm@xﬁJ oy Haclgalkbhﬁyhe raz;rde;mzncmptb @ﬁﬂyﬂoalhﬂobym@ldmﬁr
cal - :
n b g ey gtk ot Ry Al ieRkiny.
Cl- Galdkeorebolydyd;, or- NR20-, - NR20- Cl1- 6a| kanedi yl -
(b) phenyl- or naphthyl-alkoxy optionally substituted with one, two or three

substituents defined for (a) above; or
(¢) phenyl- or naphthyl-carbonyloxy optionally substituted with one, two or three

substituents defined for (a) above; and
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- NR20- CO- C1- 6al kanedi yl -, -CO NR20- C1- 6al kanedi yl -
-0-, -0-C1-6al kanediyl-, -0 CO,

WO Q000Qed024 6al kanedi yl -, -S- or -S-Cl-6al kanedi BCT/EP2006/065938

whi ch R20 i s hydrogen, C3-3tycloal kyl, aryl, Het,

Cl. 6al kyl optionally 25 substituted i ndependently with

one, two or three substituents selected from hal o,

Cl- 6al koxy, aryl, Het, cyano poI yhal od _6al kox and

B8t Foy@PBaPkyart of 4EpED et R0 Bapbered palrilesk paﬂgﬁbuﬁsaﬂga‘md

@r é}ll%]@t@% ﬁfa@adi Ieadbdaliedng @&{tﬁlhﬁigl ]Ytouﬂ’\f(ﬁérka'ét@h@ dactor
by gns rated heterocycl,c frl r%g cont.ai gﬂ& d

e a8 EHrOgE R P 1, lélﬁé’BF%f&F o] 11
mlthrocag enfwokyngen: aind, sidl \Mhﬂrc:mbi&ﬂ agup piet anavhyle may be optionally

?1%)@9&1?6%6\91’&}'\_'61%5 tﬂwg n?t\}&gere Sﬂi%it@&}bszga%ﬁ Iﬁdeﬁ&ﬁenﬁgﬂ gelélg?&{ ﬁblﬁ the

gmustcpmstm qﬁ/lhail@ onelkyl v@lsd}aiqfh raéléiyls bb@pxx eyt S 1-aleny.
hgﬂ?gﬁ@%ﬁ%@dxi S35 aﬁ&ﬂk?@] (faf ctaﬁﬁ)xygt(?ﬁﬂ enebsil Aen@fitro,

g}in;;}o’ mepogy| 4 éxg,a y?%p 76@6 5 | gyl kggggphdl;n})i pipecg(d?ﬁyl

bibefalyD XY qafalKydrazigal HOX ydlkylCdrbodalphydr A amydlmorpholinyl;
cyano, nitro, 35 am no, nono- or di CE-6al kyl am no,

cycloalkyl pyrrolidinyl, piperidinyl, piperazinyl,
4r :Bs@@r(klyj (mgaercézugmgup 15 phenyl naphthyl, mdanyl or 1,2,3.4- tetrahydro—

Het 2
ﬂ@ﬁl}?ﬁbsat%wtoﬁ%ggwiyh | RoRs Wht&)&ﬂ?&ﬁ%ﬁbﬁ%{[& With
or (g xpe rpier thieasbeuenty selgieghiram dale, Cxeallsy ,pgzyhaloc[ alkyl,
i ga: ka6 )Hlflﬂuorgnﬁﬂaég% gﬁi}ék Cll},lak‘o)é}b g}g&éﬂ; io, polyha}ou
al ka
ST SO AR IR N U R
- O- ai1fc] noab kankd|.yalleylamiBle G@ido, mercapto, Cs. 7cycloa1kyl

whi Chp%ﬂi?ﬁ@ﬁhgggjgéﬁ plagr a?cgcil oarﬁéi]g‘?'ﬁ) ar%q,%ﬁil-ﬁg#:l 68@1y1'

al ky| carponydmaparazing ahd tiorphoddyl nﬁependent ly with one,
t Wo(h?ﬁ 3L Bf ﬁﬂf&%ta‘ i(X? 051-331 &el(ﬁ? Lag ihvaRNRlsD or Pand
1-{, al koxyaryl a, cyang,
poI yh&l st f@éha!a%fwi dr! @kﬂ?@ﬁr oA Byt “NRT i ealkgpadivdr-
snFFdLmR%?tcotd}%almm@nt -C@vzsnlf LOnalkahatigs -0o, -Uhe, 6a|11<:23n/ediyl—,
ollo no s.of  for er se,
N oy R0 BB pes B oG ¢ e
sal t s, stimreldch Bohehydropar, i scyatmikyheeyl HetpiCxtalk dptionally

LSS: gg‘;n' an \ré‘ﬂ]lufc‘eja S?n(%ﬂﬁﬁ E%‘inkﬂ %%Woﬂ%%ﬁ%@ ?@ﬂh nts selected from

opti onal | §al %:LFE)lS’nﬁikp&Y aali Hqte pesgeralyBalof ralkens a@é Coygycloalkyl;
substituents selected fromhalo, and aryl; 15 aryl 2;

?fetz as a group or part of a group is a 5 or 6 membered saturated, partially unsaturated
or completely unsaturated heterocyclic ring containing 1 to 4 heteroatoms each
independently selected from nitrogen, oxygen and sulfur, being optionally condensed
with one or two benzene rings, and wherein the group Het as a whole may be optionally
substituted with one, two or three substituents each independently selected from the
group consisting of halo, Cyalkyl, polyhaloC,_salkyl, hydroxy, oxo, aryl, C;alkoxy,
polyhaloC;_galkoxy, C;_galkoxyCi.ealkyl, carboxyl, C;salkylcarbonyl, cyano, nitro,
amino, mono- or diC_galkylamino, cycloalkyl, pyrrolidinyl, piperidinyl, piperazinyl,
4-C;.galkylpiperazinyl, 4-C, calkylcarbonyl-piperazinyl, morpholinyl; or Het” is
substituted with a radical of formula —(X)y-aryl or (X)y-Het in which nis 0 or 1 and
X is -Cj.galkanediyl-, Cygalkenediyl-, —-NR?'-, -NR*'-C|_salkanediyl-,



Het2; R3 is hydrogen; Cl-6al kyl optionally
substituted with carboxyl, Cl_6al kyl carbonyl, C 1-

w®@200r020pear bonyl , Het-C 1- 6al kyl am nocar bonyl PCROPRIE065938
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and R4b are independently B§ydrogen; halo; cyan; C
1- 6a|ky| optionally substituted wth hal o, hydroxy,

F?(éﬁﬁfh?ane IGatS‘NRZIQPt 'aﬁdaﬁédty\’i sbs-tutaehnaliitvh, -0-CO-,

b: in which eac

car boxy
Hﬁﬁ%?éndﬂ g Y - StWH@ﬁenﬁg%?VVy hydr ogen; or
C _6alkwbs R*RB 4 &o@emlt;qg@m oaa@ attyt Has (R gk duptionalpar t

gLUa aﬁlﬁuf}d 1%‘?%6%4%@}%\{1 noglgb t}chi t?rZa(g%tl?bs?gue\A@ s%ﬁct%g)fropnehalo

orWMﬁwW$memmﬁwmmWMM@@MW@&ﬁMMWI
Cl- 6al koxy; or (b) phenyl-al koxy optionally

substituted with one, two or three substituents

fef furtr tobodineyt, Sisavesengigveaopapiaies 26t Jollowng novel
E&%&P%Q%@t&%%@b)ﬁ% sblet as a group or part of a
group is a 5 or

unsaturated or conpletely uns Rurated het erocyclic
ring containing 1 to @ hetero
sel ected from nitroger, oxygen
optionally condensed i
aryl2 as a group or of a
napht hyl , each of Heh, fMayy
|ndependently suBsti tjut ed Wit h one) ,two or three
substituents sel ect ed
pol yhal o- Cl _6al koxy,
of for

nenber ed saturated, partially

ons each independently

and sul fur, being

wo benzene rings; 5

oup i spphenyl or
;]onglly

[from R&) hal hydr
arboxyl n|tro a radi cal

agd the % N reowo@ém%{g&ns ar(tjl 6{:&%29' rﬂ’é‘bﬁ%ﬁ% glpfareof mOW%E{'

CI} Het2 as a group or part of a group is a 5 or 6

e et RE Saindegdndently aydrogdd, wrylnsal ynkkyed or
conpletely unsaturated het erocyclic ring containing 1

:ﬁlt r 015 %?a{llge%t g%n;?]tlona 8l |3Eﬁ.1?6§%16 Egg&hh%t %1‘3{3%1%%1” tB%ibstituents

elrn |on

condedsﬂdi&@mhddnmmeﬂtr t wo benzene rings, and
whereim, t he group Het as a whole may be optionally
subsfiafed with one, two or three halo. In a further
enbogjpent, the present invention relates to the
foll ow ng novel conpounds of formula (Ib) per se,
e lyn und Nos. 94, 95 96 97 98 124, 20 154,

196, A DRl 8%l 1 ) hRacdBGhas

race lﬁ;@alhnxgtcmbesy]t Het—@oﬁalkylammocarbonyl

R* and R* are independently hydrogen; halo; cyano; Cysalkyl optionally substituted
with halo, hydroxy, or NRM"R", ¢, salkoxy optionally substituted with
C.salkoxy; carboxyl; or ~NR'R",

in which each R'* and R is, independently, hydrogen; or C,.salkyl;

R® is hydrogen,

aryl as a group or part of a group is pheny! or naphthyl, each of which may be
optionally independently substituted with

(a) one, two or three substituents selected from halo, and Cgalkoxy; or

(b) phenyl-alkoxy optionally substituted with one, two or three substituents defined for

(a) above;
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The term "Ci _6al kyl" as a group or part of a group
defi nes strai ght and branched chai ned saturated

whyaroz@edbon radi cals having from1l to 6 car boOPCHEP2086/065938

such as, for 25 exanple mé¢hyl, ethyl, propyl, butyl,
2-met hyl -propyl, pentyl, 2-nethylbutyl, hexyl,
et Eh%ljo Bt ?f&lrt @néjgljf){?;? IS| d i(gr'dtﬁ Iﬁ%b&%@ @atugit d, .pZﬁlahy Linsaffated

a grou group defines stra
BY GimeHegly %ﬁ%}lﬁ&ﬂi lé*%%ra%bé gy eRBEEEoR gwre%tpgib each
Bﬂ%pé@@elﬁtl}omidclddq}cﬁn %ﬁfdg@ﬁl &b OB andSdBilr, d8ingf ﬁonzﬁ@ condensed
g&hg¥ ethyl, propyl, butyl, 2-net - propyl ,

q@For YD P hexyl, 3 nethylpentyl hept yl
and the like. The term"Cl 6a|koxy means Cl 6a|ky|oxy
wWheTeiarrdip @alakydf aiggowgsis gaéiyvhetnaihaws. cacldst Fhieh henyme

I .

oSRrPEY SRy ARl ole BB b Alec BEAURIEIL DG Srom
39 halcalk}ﬁbwyapolw’eaioélle)hlkaﬁsya chpoxdxaitnol e cycl opropyl ,

V‘%C L ol by fo%ﬁﬁia C—Piﬁ'\ébe}%g} m‘%Mﬁ!:lPH exyhpgnd cycl oheptyl .
2007/ 0260 5938 35 The term

" C2X6arke n(}p‘NESa -80e™Nimp- %ﬁip@l‘%ﬂ%{f}’ - gridep eef:i nes
strai ght and branched chained hydrocarbon radicals
wi ng at | east ane doubl and. from2 to. .
HEF oA cRpairain ofRRIS IR 8 0P BRI st moRymsquuated
oemmpletolyt unshturatgthhicterbeptcli2 riep pontaperyt + tol 4 hederghtoms each

e R e R
@@h@@ﬁ v@éhw berﬁam W@gsoﬁéi Woerpindhbgieep th@‘i 4 wheye may be optionally

s%hﬁﬁé@dv@ﬁbk@@%borﬁee%a%oup or part of a group
defines cyclic hydrocarbon radicals having at |east

one doubl e bond, and from4 to 8 carbon atons, such
aSa fifrther exﬁk@mﬂ:leﬁt dy:qirﬂhﬂlt iamttioneylaled nfﬂhte édii}dwmg novel

h h , 0,
Eraag el @il Neaemal GAnpnI N e osem o 24
éiﬁd{ﬁlﬁeiﬁ zﬁ&ialrcbtf‘r?yref@mﬂetphly the Tﬁ}a&ﬂsmm a6d thaysals,
E%ﬁefg%ﬁﬁgc A ithsh BGYGhiL %155}?@@' tferBgvi Ng one doubl e

e term "Cl_6al kane as a group or part of
a group defines bivalent straight and branched

Thakded: dnggiksalc ak bery faﬁllpaﬁ lo$ a igeduprt@ﬁﬁémﬂaﬂght endbraagHean
OmS S

hong e rarogioon 2 RTRR M | 136 by fuch as. for
m’%ﬂlﬁﬁhwﬁam athyl, fropyls butyaRenktyylprapB. papens 2nediybutyl, hexyl,
éqﬁaFﬁE&§9$ﬂh%behﬂe4 hexanediyl, 1,6-hexanediyl, and

he e. e

erm“halo” is generic to fluoro,
chioro, bronmo or iodo. 20 As used in the foregoing

aind tdher- @lqg&yzeras a%%%ﬂﬁ'p@@%ﬁ@%&&ﬁb‘ defifiSs AraffhP Ui BandiRAt
gr oup no- Eﬂbyha osubsti t ut ed

eﬁaiggg Wrate@ igy r@g(eglzm\} @dicalf v111gt 1o 6 %ptoms such as, for
txdmgle hlation Oe-tleﬁfmbpyit b&yp le&ﬁ}l%ﬁpﬁy}bengl’l ouprethylbutyl, hexyl,

i d the like. A preferred
SaByPaaE et "T AR BER AT kyl T pol yhal met hyl 25

wherein the latter as a group or part of a group is

%E it&&d‘@}_ssaiwrméﬁhs Qﬁ)léé’mﬂb%? wherein C;¢alkyl is as defined above,

The term “Ca_scycloalkyl” as a group or part of a group defines cyclic saturated
hydrocarbon radicals having from 3 to 7 carbon atoms, such as, for example

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl.
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substituted nethyl, in particular nmethyl with one or
nore fluoro atons, for exanple, difluoronethyl or

wa eoof7loeoeonet hyl . I n case nore than one hal ogePCHEP2006/665938

attached to an alkyl grougSwithin the definition of
polyhalonethyl or polyhal oCl_4al kyl, they may be the

?ﬁ@?@nﬂr di fif &5 a 30up br @?‘Péfi ad%@hﬁ' Qe{hﬁs @@Jﬁ@ﬁ’t zﬁﬁ%&aﬁcﬁ&i

radi cal p03|t|ons on_any |ety use

el nedi hvidenegtbop ipdieds b%ﬂ?&%ﬁ%ﬁét FHHERIeS fﬁ%ng (6 B2arbon

aﬂﬁwﬁkﬁ EQEozS&@hmI@Iceieuyla;grobqngq}l&sbdum dnsfl bﬁhe-nsngiabbm 1-enyl,
or .ins ude

gc%itr}f‘?lﬁ?flhcﬁr}den 3&7 d% gén “ﬁ by nc j %{1 £ m? the fike.

Eﬁﬁ@ntyheamaﬂﬁmgéﬁwyk@c@EdWdebamy varlable (e g.

hal ogen or Cl-4al kyl) occurs nore than one tine in any

constituent, each definition is independent.

200 RHOI 6029 PETHCERD 50 6/08593 41136 a‘Bﬁ@‘INieé%Pﬁj%YOﬂlé fpdrogarbon

A 189 B1M at GRERANBELR B IBAN trdnP4 EOBRAHER aRfK, QI&B a®ffor
the compounds_ of the sen |nve t|on erei.n
Qra/ﬁ Eglh e Eg(e and

SEAPRRIE FY AP R T e Y S OBRE TR Y5 groster SglabReely Aady
ﬁqﬁitﬁﬂmgjﬂkylfsuﬁﬂhutﬁd]ﬁfraﬂhe u:nh'g,(xuuh as fdrlkearsple 22 -difmetind- 3 -methyl-

ERUDEbh Tt S FRE el RAAThLR R chERARI: BARLD, T

acceptabl e. However, salts having a pharmaceutically

%@?&F-pt(,abglﬁarﬁe‘am’ﬁ Ba ?I%H Wﬁaﬁb?@glfo'uﬁ detisa. buta%nt straight and

preparation or purific

exa
e kst A ipCEoe BB C BB 1 BEAOR Atns F} 25, for
Bkdmpial thethaWas hep- eﬂﬁﬁé o) nreaidnyd@z;quprapmaqn not

re included O Wi t.hi
Arvered g W%L‘ie%mee%nﬁwg?ée%%@%l%%wf‘%—hemdwh
phyysdxahaliyicadd melibk.er abl e addition salt fornms which
t he conpounds of the present invention are able to
form can conveniently be prepared using the
dbptapr fhated ing¢ngsic tcsé@ma@ﬂomobm@;@armp@- i norgani c
acids such as hydrohallc 15 acids, e. g hydrochloric
or hydrobromc aci sul furic gric, nitri
BhuY e Forsieing b horiaaty aglyﬂ%lp | & & oy oF B of 2
$oupf 19 defeacadngg |nﬁ)n0aﬁﬁp¢19halm1bﬁ[ttwed Cldﬂdﬁc fdrf:xmlblph uric,

1 e PI pRSTED DB o BADRL S
§!ﬂtemaﬁleg anm&ladnk';: A pwﬁimed subgtbine of pelyhaet calkst tsmod;yhalomethyl
%{ %Hu Bic 154 f91 g?oupe(;rgﬁﬁ%?ldl gfrc‘}lgi is deiﬁ’@éﬂzﬁ 'ﬁ?&a‘él- bophIGhalo-

enesul 1onic [am c
pubsﬁihﬁgd gethybyn ip@mc cthyLwith ope or mp@ge %@rg gtoms, for example,

RMmYR6 ey @ﬁhﬂu@l%hﬂat did d:a@@nﬁ)ﬂé thah @ﬁéﬂial@@m d86m is attached to

el spopALdn ﬁwﬁ%‘@w%“w Pl pls TR B bR AT ey may

O:fénh@szammcﬁtffemﬁﬂ.dl c proton may al so be converted into
their non-toxic netal or am ne addition base salt form

by treatment with appr dprlate;_ ) )
[t should also be noted that the radical positions on any molecular moiety used in the

definitions, unless indicated otherwise, may be anywhere on such moiety as long as it is
chemically stable. For instance pyridyl includes 2-pyridyl, 3-pyridyl and 4-pyridytl;
pentyl includes 1-pentyl, 2-pentyl and 3-pentyl.

When any variable (e.g. halogen or Cj4alkyl) occurs more than one time in any

constituent, each definition is independent.
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organi ¢ and i norgani c bases. Appropriate base salt
fornms conprise, for exanple, the ammoniumsalts, the

w@bdoabzeoand earth al kaline netal salts, e.g. tPEI/EP2006/065938

lithium sodium potassiud nmagnesium calciumsalts
and the like, salts with organic bases, e.g. the 30

@ﬁ@ﬁaé é"t%rmb?ﬁﬁ%?)@sér@' CQ%@SI‘%@S N mgéﬂﬁi E@p&ﬁﬂ)ﬁ@ aﬁ?l()li@ of the

no aci such faor _exanple
%rrgwnﬁ%of thy grasentapenfipe Wopked: ong af é?%%?uw@%?ﬂ aifetrg oxidized
eahbexydlicaovetMel S present on the conpound of fornula
(I'), the conmpound nay al so be supplied as a salt wth

a pharmaceutically acceptable cation. 35 Conversely

Baii tlebpsgicaddithd oibts sélite coompoendsan tirepremny mvegdhnbye those

AR R T PR TEL Syl o B ding sbidtce

sadfghping gipbermessapidal s snadeeptAlla catrder-ign anayale sl wsenfor
adghdit QR thef REFRationa phhﬁcati%ﬁ@?@%%%e@fauﬂc@ﬁy B&&ﬁﬁﬁk compound

ent r ble to form Exa ormns . a
of fé Wﬁr ?rlgga?tsawle%%m froacgiFa hécqcpwefcé%npharﬁ ppetided
eviafit tht habit afiheqfreseheinseishi t uents of forrmula (1)
contain chiral centers, as sone, |ndeed, do, the
conmpounds of fornul as (1) i nclude all stereoisoneric
fbe psarmhentiofl]y adsepthblaor plycicdegenltlelceblsaitition saldorms which
fHe)gb g%ﬁ c%foftﬂt&e[?rgseﬁ ﬁlrv@ﬁlﬁl LBIE 1 f?)'fﬂst;an I@@veﬁﬁ:ﬁﬂ} be grepared

stere enlc y 1soneric orns of ounds
peiag BisrappropEAteiasids. eh ag o TRl OTHIIET 8, S“%ha?ﬁ Wé‘gohahc

adilis, I%%Sﬁ &b&li§@ﬂ@%@%fﬁfﬂ€iﬁﬁ0@ s@lffurldW ﬁerﬁﬁﬂ'@hﬁ;ﬁ@ M®iric, phosphoric
&

A e E 0 BTN SRl s [ SRR B R AR R o

bulpleurech beygamind, dexasbicc herttzoe, nmnpmu,rm‘spamﬁnd; hgadrpxzevsem lactic,
Fﬂr&%ﬁt {))92@1(: ﬁloﬁf?:s et ngie 1@ Sfﬁ ?ﬁ ﬁr{HR@t tﬂgggetﬁﬁne-

e chem ca si'g ‘a conp

elﬁ&mcpaﬂlgwutfh@cmww&l&mlfalprwb@@@ukfp@c cyclamic, salicylic,
SLaiBQENRYIIE Halnbid SANBE fike §QdgYs whi ch said 15 conpound
hmay posseSs. Said m xture may contain all

di astereoners and/or enantioners of the basic
I:mhe@sdlya kai® heid liditien edlt Sainel caobpaunekied¥yl treatment with an

stereo oneri ¢ forms of the conpounds of
R SR e I
adm xture with each other are intended to be enbraced

Wi, L @(j)rﬂi)('id}ﬁs of u n(E)t &?ta@%ﬁg Eﬁ‘gcuhc Y@c@ﬁ hﬁgéﬂs%%e %Hg\?erted into

st ereol soneri c e COQE ds as ntione
Heirgon-tarig nersalion @anr&‘saddlt%@ﬁ% tufpn nteaimept with @appyppriate

otdagtc a%ﬂ@ﬁﬂrg&}ff@ﬁés@s OApﬂbﬁﬁit@b@@fﬁﬁrt If@mfs% ried, foMEaf@ie the
baS| C. nolajcu ar s ture gf sai

W]%Ia§ s gle allﬂ 16,35 F?rgmﬂ ?hnetlﬂga]t Sél Se l?t{lium, sodium,
pstagyi@n] megresivaa blyiupLisails ambrhaeéﬂm,ssatmwpxhlmrmiodjases, e.g. the

'b@ﬁz% hr{%bgf%‘k%ﬁlyh ﬁv%]ﬂgalﬂng t@g@%ﬁlﬁxﬂ{ﬁ AL aﬁé sﬁé%gﬁmﬁiﬁm %Eids such

gs)%)mxam&;e argithing, lyrorasing)| the likey mﬁh@)latu{glyt, gvhgn a carboxyl rnozety 18
gl;e%érﬁ %ﬁ%ﬂlﬁouﬁé &¢ ﬁﬁ‘m@tﬁa A% dompBund ARV OaQB be @@pﬁ&@ A€h salt

none of the othe nore in particula compounds
SV GRS HS ks %ﬁﬂ%ﬂ ggtion.

Conversely said base addition salt forms can be converted by treatment with an

appropriate acid into the free acid form.
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stereoi sonmeric excess of 90% up to 100% even nore in
particul ar having a stereoisoneric excess of 94% up

W@ 200102e4end nost in particular having a 30  PCT/EP2006/065938

stereoi sonmeri c excess of 93% up to 100% The terns
"enantionerically pure' and 'diastereonerically pure'

show4 “Igﬁtsu %% S hPRGksithe By &hid hat 1h\é/@Mve1hléiﬁdin|6ﬁ m‘oﬂﬂﬁs\khﬁ’tghe
regard he enanti oneri Xce

Cc
w%@QWéah’éﬁP&e%&t&%@%f‘ aﬁ?é’? o Pﬁ?e f‘#"*&a g%‘ﬁ%.’i"m?sm"g
Rudretest-edoboi-sqnmd e 1kt ms of the compounds of this
invention may be obtained by the application of
art-known procedures. For instance, enantioners may be
sefharcatgdhdt roym! dashbstivets dfomhda S Penstinggiral centers, as some,
ﬁ{d)é% %: | 2 @b ?Qurﬁi‘s otf?@rhfula@' ﬂ%h&ﬁ@@ﬂ?ﬁb&o%@xﬂeﬁc Wi thereof,

Ive acids or bases. Exanp|es thereof are
bamtaérls%at@ﬂeﬂareowwéﬁzﬂéﬁlmli“alr%SéF ilhese SeRFOISBeBH 711526024

PCT/ EP2006/ 065938 38 ditoluoyltartaric acid and

| f d. At t b
BB GG Sioat s S 4B B OB PRt 05,
sbat he@ﬂﬁ!ﬁ@fomhaﬂ‘eﬁs aﬁ@oﬂah@ejncﬁnp@mds endh enpﬁtlnblsyme atoms bonded
138 ?hngssram% sg&uew%e SP%!on%s %gt ]de/l 1ff¥1% lf}ﬁé%rﬁl}nlaﬁslon # Structures which

respon st ereochiem ca I soneric orns of
amsacappm@bmgaa!ée,swlaaln rm@omp@mdsaqféhe P BYENoRgpay pRssess.

Y HIERGHPRisO GfeHliSneAl R HRRSAQE Hid G@hidsl d&digfaababl ycom,Fo@d
speci fic stereol soner is.desi regh sai

SECYFRsHESILWH I 04 p P@%?étg%étf’ﬁo s dsSBre fors Which said
Qbﬁl@@ﬁxﬁi @ pos'EEESS Saidaixhedmapicbhtaichi bdibageousis ynehp| oy

ant t t T
e L B LTS R SE g srshenicals
hﬂmmefdnmagfahat@hpmmﬂs obihe eresedriayentio® babtip ggee. form or in

Hﬁ)& o \Blie H%Eﬂg‘f He 1ﬁﬁﬁ@édaﬁ)'b9%n{ﬁf 3da@ %thﬁrh@i% sBEBE of the present

van ageous npl oyed are, for exanple,
S@‘I’eél@@ﬂve crystallization and chromat ography, e.g.
colum chromat ography. The present conpounds may al so

t th t aut f
R A R e T DR
igdnedrel @tﬁ)_sta(mlbley frachfidbe enhthinmeriche disseopencic fotmes of the same

G’E&!]tle#ugqr S0 cture F%d c%é’x%gﬂrhcﬁoxa &Ex%éﬂl]]att&e il %%ﬁti'&hf;af Qe term

1 azo
S:ﬂbsbusomme@llwpum a()lh:;zms @lepgimﬁg B 1rﬁemm§1a5&sﬂ@§1ng| a(ﬁt\eremsomerlc

t&Uéss P& 188 %'8@%%%' iR 0, bl ohd %oﬁlﬁﬁzﬁﬁiqhéﬂﬁmm 10% of the

tautomeric formas depicted bel ow 0
Hiper popsiblo ISP APTHY @ pleBdiageris s ersea s (Ve &19%9‘9 Yofoge isomer

t- B hoi® 8N e 'bhﬁr)p hkdRGakagle addnﬁ/pouﬁdﬁ@ﬂh&hhahates having a
derivati ves such §§{est e

o es and _phas
STk P paem AL ST RS ooG R R B s RN AN
prackisimeic ddeessdd O vatp tod 00% dridenest in p@'timla@aamg a
def i §, f
el R T T Y, e htioScaly pure apd
Bé@stsregmemh@bfap@wh@éd bgphdeéﬂoom%w M 12> birhihen fryving regard
13%KRe enaBliohEANSIRETRIhQfively the diastereomeric excess of the mixture in

question.

Pure stereoisomeric forms of the compounds of this invention may be obtained by the
application of art-known procedures. For instance, enantiomers may be separated from
each other by the selective crystallization of their diastercomeric salts with optically

active acids or bases. Examples thereof are tartaric acid, dibenzoyl-tartaric acid,
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25 of Drugs", p 13-15) describing prodrugs generally
i s hereby incorporated. Prodrugs of a conpound of the

w@e@3mendo2d nventi on are prepared by nodifyi ng fRODEPINEN65938

groups present in the congdund in such a way that the
nodi fications are cleaved, either by routine

ﬁﬁﬁh@ﬂiaﬂﬁh@ Qc;@ Emdl Ban\{}bﬁb@uiférﬁ’c the Racentvae @Qﬂﬂﬁﬁnerg ﬁ‘fa%
exa @ su StltEFnt contalnlqgafulﬂg% é

%bsi promuggap e IGERTONCT by Erat prat HeP- 3gd pure
ﬁbﬁbd&lnﬁ&iﬁiy}ég@;ﬂc&ﬁi fiovr@s that ialso he ored! faym ﬁ(ﬁi@gﬁﬁ;ﬁmﬂmg pure
enzymes targ

SREhTRS enpcalty 1some'i ¢ r%%s 01|7 the% RropiTa AL s&aﬁ@gsu%r?ag% p?o@ded that the

partrcu receptor ofr OoCa
F&aomnmuarseermmcaﬁwélm PedebhlyeXcepbatic sfat?aesom@r is desired, said

g(gi 1:c§i&ingeisgﬁﬁgﬁfﬁq}gt&@@é@bélﬂ@ Hletods o PR p@h o, eﬂ%‘s& y

Ll ze ctive inhithitors in vivo.
mém/i@zfelé) pdyapEEr EPRDEN 06 Womsgc#w@%er daidig Piatenals.

invention is also intended to |nclude aII i sot opes of

i t h
TheMhaeomste e S AL Ry Rt o iR SP RS er b ap Gy entionsl
dicfHoes.e Appropsiste phpdier sepaBytionanyetiaddsglen engl adexzagsoesinibd

' r,
g L
ah@nﬁmnmmﬁwvmenever used herelnafter the term

"“conpounds of forrmula (I)", or simlar termis rmeant

i ncl ude the conpo nds.of eneral forpula (1),.(la
%ﬁﬁyrewrﬁ EPmPRITSR PR SOt &n The faylespy ?-célr%rfﬂél}&)aithﬂugh
h&t&ﬁ:@h&ﬂmn@m&ﬁm 043 st Gerraidare smtemchad té\be imhekeé stithigthe
8?01)% H? Hl% lﬂgesregt mv%rﬁmn e éjxr.lslgnsp Of th@ éi%? 1%%11 oﬁllsptﬁgr aer)lampie

ereo are OXI
an n %%exm@pbanaobceﬂubeﬁtﬁ@dmﬂt ml@)rde@fy grEmanxﬂhe§ pokition, thus

b gg‘ﬁy&ﬂﬁh&fmﬁ QhY s@eﬁnl&étl\}qudtglggrﬁ fb?l%eaht h@ﬁ%ﬂ MefoRe

or ary group I's henyl or nap optionally
substituted with | ogen; al koxy; pbenyl- or naphthyl -

15 oxy optionally s i%ﬁfed Wi th hﬁif%*ﬁgno- or di
Cl _6al kylam no; nitr hydr oxy=er= phenyl - or
naphthyl-carbonyloxyhspgﬁﬁnalIy subst in.ut wi t h hal o.
Especially preferred substituents include halo such

as fluoro, chloro, bronp; alkoxy such as nethoxy

dbp e, “rrashpg o%‘*d%@?d ﬂaﬁo%@%t@wd?xtme@aﬁthswam%aloﬁ@ﬁay

@Ece@tabgdeﬁabtk%k s 1103 e@ﬂéﬁsh aﬁﬁies dhdrplﬁd%)éha&é@ BiechQhat the resulting in

dle h ﬁi % 2of conp nds,. of, for éll

e T RS TP SR OF 16 By B B 3% R spe pLteghed i re

Gonmpmmis efl fdraubr (O yiiei referdnng be Glvbdinan agd (Ihlmzn @ThePharmaco-
éa PR U Qe dube AR 2 6L 80 1500 BlobhRGGhaton

Sy,l n 13gyy d@pthgptOdt@S@fﬂpr@llYlW herqhyrlwpqrﬁ fl. Prodrugs of

&nmith@weser@ hrﬁ%ﬁﬁ‘@d Ayl repmeﬂr@wédl 3%5% PveRARl ¥oups
i m azoI yl, oxaz

| SOX aZzl no
.pgf'é@ﬁn%?}erf@moun@o W %‘2]6 Pwayaé}f & fﬁpélgsmns awé%ﬁva%ﬂl@wf by
trnblltﬁ%hﬂ@tﬂitmntdr iae@byto thd ptlﬁ*bmd:bﬁggﬁln(ﬂ Ei)ﬂekarﬁlzlej y$ubstituent
tr traz , Il
st i S| dansd B FORas 5 cRffe: Wiy YIS ¥mpeyma
Hetlogicalbish& tiye outsremayedley apbogamal kyzysudssr, fbueadiplé, Hy
Q%MQarg%d bRk 5é(ljticular receptor or location in the subject.

Prodrugs are characterized by excellent aqueous solubility, increased bioavailability

and are readily metabolized into the active inhibitors in vivo.
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nitro or aryl optionally substituted with halo. In the
conpounds of fornula (Ib), such 30 heterocyclic groups

woreap7lozoopt i onal | y condensed with one or two bDRCIEP®06/065938

rings to formfor exanpl e3& carbazolyl, indolyl or
cronmenyl group. The above groups which may be
optionally substituted with one, two or three

substituents are generally preferapbly eit

The pisser eRHeaton s Auneenia e %‘i»f%&}@ﬁé%?‘* O?\%’m%%?wm% on the

SrRed lcbeBliRls. E@Edﬁée inc@nie aklisaaniss }Qafvuighhe pies&Entic number but
ention includ epc0 nds_af

Q{%@% G ﬂlgp{% glg é)lil Igenetrﬁleé{g%l ﬁ%ﬁ*@ \%#h)o&f)hmﬁg%)iﬂsgtopes of

hgdrbyelr mglede trhaim) andCleuBaluky | Iso@psd of\warteoomylode0d4 and C-14.

PCT/ EP2006/ 065938 40 or Bet. In a preferred
enbodi nent, both R a and Rlb are nethyl I n. anat her

SYlsmevaraged kavpoalitoreihe TR FOMPORYIHG é%fﬁﬂ%ﬂ) RO SIalag ey 1s
%é*aﬁtttbtm&@& he EEnPARIObT gémlas tﬁkﬁ‘ﬂdld ag mtas;, (ns)eihemz\edmdes salts,

from Cl_6al koxy and, phenyl Cl-6 particul.a
gtfgolx@1wa If%rggnragﬁrglci;g}gt TS pﬁ | anéﬁﬁtgfs IQEFreStIPﬁ subgroup
oNthe@bnippandsldisiid praent mvselmotredy fulpmourethber are ghenoxides,

gigs a&ﬁtaﬂqﬁ\?é {EEDARN onglstﬂ%%ofenbom ments of the

RETOR T NE conpounds of formula (I) or
any subgroup thereof, wherein R2 is hydrogen;

% Ig@‘e% o ¥+rﬁgny 49 B?fdrﬁﬁuﬁﬁbﬁh&lﬁ&’é ﬁx@sé’%h&eﬁrtﬁé aryPbr fl*Gioup is

ycl oa

Phemd oF Bt GHVWEW SU‘P@“‘F%‘? 18 i‘f‘ i ?}tﬁ“ah oppgpthyl-
QRO ogﬁoﬁa\l‘@ sGbERiSitbd UaRthalos &loact @Cl:hf(h Qﬂkﬂainﬂm @itdo; hydroxy; or

'_plge@ -(ﬂly r@gﬁﬁbé{ln %qj%;?yioﬁy pﬁig}:x%ﬁ]ycm%gﬂu{éﬁémth ha‘i‘«ﬂ dE%ﬁecfiﬂly preferred
subsitidntt iacdiudé bilo swh sibstd, thient, draededked stwlom hethexy,

ol;]((})rxl)é%pn ép@t H%Iug&ﬁe%? %?éggﬁgl and thédd? o?ﬁﬁﬁyt!aikm}ﬁﬁl@'sﬁch as

I'n anot her préferred
embwbvhenmoom@ﬂbﬁbﬁﬂmﬁalkenyl substituted with aryl
and halo, in particular ethenyl 15 substituted wth

hal o and phenyl Fur.t he nbodi ts f th

LEspimiS~ o1 CPREDuIfe of BBBAALITERor g pacreirahe BT SEHGE rou is a
SR Bupbike het@chymaﬁleg conRBning 1 Boi &l degflerabpt 1 onZhétyroatoms
su Eshttned Wit h

Sy tbitefiet s anfisftongl frre BRI hranul. thignyt, pysrolyl,
];ijfadahﬁﬂlyl ipierigimet, enorpbiol 2, embmmmhnyloplp@%mdb Wﬁaldél»s

%};E/r%z% :m? 42'01:})1 aﬁ@}% @H%Fﬁ URiaere qgothﬁ%mb@l ’Ehlazol?fl

npartic

p@@thyllml}’b pxsachﬁtaOﬂ}doth@ﬁﬁlﬁlyi triﬂ@hti rﬁlléiﬁlugm&dlﬂ ?ré?ﬁ f t he
pﬁﬁiﬂﬁzd}%ﬁ %&?éz@ﬁd I yeidyd g%fﬁlfin[@'@ ddahylf pyradld, tlabinyhand the
Aiker e BOLROE kEties Y B apBe Ty sibUiLe B paled 1ot
(nfibp 00 Iirylil‘jpftl(mahg Bmmmdftbw&h)haloRf&i ths chygpowylsrof Germula (Ib), such

ant r
%et?rﬂ(gf%g su OURF nfA \})een IH%%[H}’% ﬁ@%lgedcgf#%gagﬁgsﬁ%%hé%r]?@s to
(foah forexasmmie &Q@W@U@, inddylewfcromgistl éfqwpat | east one of
Rda and Rob is hydrogen or aryl carbonyl. 30

The above groups which may be optionally substituted with one, two or three

substituents are generally preferably either unsubstituted or substituted with one or two

substituents.

Further embodiments of the present invention include compounds of formula (I) or any
subgroup thereof, wherein at least one of R'* and R is hydrogen, halo, Cjgalkyl, aryl
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Furt her enbodi nents of the present invention include
conpounds of fornula (I b) or any subgroup thereof,

wob@rera2at | east one of Rod and R4h i s hydr ogeel/EPD€065938

Cl-6al kyl or arylcarbonyl 401 n a preferred enbodi nment,
both Rda and R4h are hydrogen. 35 Further enbodi nents

f Hléth 8n Hrp%f@ﬁ‘&d érﬁM&Hﬁq@% bbtﬁ@i‘“%?d 1@@%9&&{@@?1 af, aBQﬂh%r@ferred
or an ef,e0 wherein RS hydr ogen.
W) 9@9@1@%«3o%.@AW%ezstrEwb%e/l%)@“sb%@S’u% i gror two Sbstituents
esThael fBRtES, (,@mmicgh@ncp;ﬂ%ﬁ@m, chlRyBNtIh@articakl ude isaoappendsd R

of .formu ou ere

ey Gt a3 S ARG R SOEEP g P Sh SRRy and
phenyhetbgty.onal | y substituted with hal o, Cl_6al koxy

(for exanple nmethoxy, ethoxy or n- propoxy), nitro or
nono- or di- Cl_6al kyl ainino; or at |east one of a
Kaphaembodimapisdhihe pBser IRvEnEg nclupe comeeundrbb el (&) or any

Qbdr\® BERSE Wheireﬂ\/ﬁﬁkl 1ardgef] @g@n&ﬂﬁn@uaﬁeﬁlﬁubmm@a |w’r3th aryl
&( g lgg@ g@uﬂX@lE ?‘é g%@ﬁ?% el : erreclp%aﬁ%ﬂar?lgr% IQ 18
apt] wbaithined suithsdnietos ted sNbstlhlehﬁlselﬁctadl ﬁyhﬂmﬁdl@))@lkoxy, and
C(%Ef%lalf Qina/eung?} ig ?Xa%m &9—@%&?39%&}/1 efr{h%ﬁcu%r R” ig rphenyl
b@hfszwt@k\yrtﬁ oro a@bst’ﬂu@ats selogied Gpmmadp, mﬂﬂhomyblﬂn‘seth}{hma@gﬂxy, and

é?‘grylwhe'r:éiﬁhn§ [ afdrROdi. @erﬁétﬁa&fdlﬁhﬁl Q{o@@e@ Ii’ﬂ“efﬁnred
Invent i,ncl ud npunSO

or mul a

SRRRIBITHL Rndt Bof ke ﬁtﬁuﬁét\’ﬁthoﬁfﬂmné h&f% pagliggi ctheny!
@ﬂ@ﬁg@&ﬂwnﬁﬁmﬁwhﬁ@B@nenbodlnents of the present
i nvention include conpounds of forrmula (lIb) or any
subgroup thereof, wherein both of Ra and Rb are
rydhagerbodimdng of the erepett ydentiorFuchide cormpdnods wEftrsubif (1a) or

i r
%F}e ;Lﬁarg?oﬁ%r}heﬂegfv G 156?2% pﬂ Q§%§WMW&b i {eﬁ vmﬂ 4o, aryl or
9teeeh;- vomhl@ﬁk}ivl 8pHi ldeiallpythinthstlikykpedVR th hén @,preferred

%ﬁ&'rﬁ%ﬂ of th® b&rﬁﬁ{)tﬁfd@oﬂﬁﬁﬂ&iﬁ' (1a) G} aﬁ)al;th‘%i‘éhp thereof, R? is C)galkyl
a (0] ntro
eip%lé{%rlgaﬁq q#% ig parficpigr é@ﬂ*ﬁ'@p‘a&&? 8ﬁfref§wmwhyl

substituted mnth hal o (for exanple quoro) or R2 is

Fﬁﬂé{r € otdlrge tytpg # génttuij\;egﬁoq 1DCHJ.€? Ehh é{un%s ¥)f formula (Ib) or
ronal 1y SUb
cahjf srh@)rqupdhermf wdefeiir Rhislhydtdgesnin a pnequd rembydlment of the
R3 I l :
D e e U LB R R g
é@%@éh&?ﬂ?yfphenyl or with aryl, especially phenyl,
and hal ogen, espeC|aIIy br ono; or R2 is

cl opent enyl net hyl tlonal tituted on
EEh SRS o ge aivbt: gty Ry RC phtb IR B e ) o
mey bylgrowgsthecbf nhyretyal 1emenm@<3‘1éﬁymd R&bbydroginest aidrarbonyl.
exanple with 1, 2 or 3 nmethyl groups especially
2,2,3-trinethyl. 30 Further enbodi nents of the present
iFhutherandtedimeitueithe prese ieienden mehidacampusyis of forawia (Ib) or

2H 915@'1’(91;} tﬁ@rregpfwhei’@ﬂ?ﬁt%ﬁt Bée sy RY9O Ly RBEMY halo, C,ealkyl or
%Pylcl‘,ar onyl yinsaupr% erre %odmnent t%o‘th R*™ and R" are hydrogen.

Further embodiments of the present invention include compounds of formula (I) or any
subgroup thereof, wherein R is hydrogen.
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Ci _6al kyl, polyhaloC 1.6al kyl, C 1.6al koxy, C
1. 6al kyl t hi o, al kyl enedi oxy, nitro, hydroxy, nono- or

walzeogn2ddd kyl ami no or with benzyl oxy opti onal | PCT/EP2006/065938

substituted with halo (for 485 exanple fluoro), or R2
I s phenyl or naphthyl, each optionally substituted

Wik E:Hl%%éi%érl g@ﬁ tﬂ@ﬁﬂa%@ Avﬁnﬁ&ﬁ%&l‘uﬁé’%ﬁﬁp&ﬂnﬁ@ o) @ulf @) or

exanple ¢ pYr | i eny
e@}r :ﬁ&)gwp thqrp@owymeg}r at éqaéwi’ 1%4 egg%}% opt Q}é;{ﬁ@lgqny chloro; methyl:

1 bptibnadly Whtishrfd Oah kb, C IR0y 2008k H2[0 24thoxy, ethoxy or n-
EP2006/ 065938

n i.0n b
g{ﬂ?@m T R &Y r%gﬁd%@f“&m@yorp%ﬁ%%} ot B S0 R K] i furans!
espéaival | y phenyl, and hal ogen, especially br ono.
Furt her enbodinents of the present invention include
conpounds of fornula (la) or 5 any subgroup thereof
@hﬁh@leﬁnm@m@tm@tthwms@”ﬁ wwentmwsgléewmpﬁu 580y formula (Ib) or

ll.h%h)ﬂg t%l&%@ft Wberleu{"ﬁﬂééé{ a?&ﬁiwhﬁzﬁfﬁﬁhbﬁwlogen chloro methyl;

clopro y ph eny ona S

Pg‘faﬂyl aRaAgiE sehstighe! ‘6’}* ikéﬁﬁ%ﬁ béﬁaig‘?xyo@‘ff %‘ﬁ%ﬁp

%Hﬂiﬁd)dyl éih@@/ o - brobaic)q 1f11€rb mnmrpjreh ¢ Lgatiytamine o%nzsioxy, or at
am I chi phenylarnlno or

E %o‘rﬂf}l hito um&ygyﬁt% e?%r exanpl e -net hyl)

optlonally substituted with Cl _6al koxy for exanple 10

%hp%xfnboﬁﬂﬁérﬁ@gf tﬁe’g&gémeﬁn@ﬁ il I%Bﬁl%ﬁﬂds'oﬁ"f&ﬁ{dl@ﬂa) or
| NC € conpounas o or nul IQI' Su gr oup
ahe pehgrouniheicel, pvhatein betgof BneaﬂéfR Rﬂ@%ﬁ’ﬁ@gﬁﬂb is

hydr ogen, for exanple mhereln Rda and R4b are both

Phehitanoghetinak R pregR At Arcr e ruor Ao EGRY iyt @0 or
tahg sefroupchateal, Rigioheth of Rifbmel RP atetteydfageh @wbvﬁ@ are methyl.
groups: Ra and Rb are both nethyl; 20 R2 is

2, 4-di chl orophenyl , 3-met hoxy- 4- benzylox henyl or
fubhmmnlz)dpherrty pethherssent inyRBlips lwct@;ﬂlompsw@g;ﬂf formula (fa) or

tahg %%WEQH v@fer&ﬂ QF QPERIRYen, il é)rﬁ’& ﬁiggtllﬁe&ﬁ{imth halo,
nts
e B s g ager Fo e her, ernbodrents o
any;alk§lBaaesPwith 8Eegfoxyopibmillyisapstivmed ofithraie(fof example fluoro),
fo le?s B@%y%aq%oﬁgﬂ%g&rs%télgeﬁ \glﬁlbbqan%gylbg% e]igtzontah% ﬁﬂb%[l HEPwith halo
S(ﬁb&:k&ﬁlpleeﬁlm)t br Bnis foranywthid@iyl oxap)krm&yl aptivsalist &;@ﬁutgtedm;th
tl‘}% A tdj eﬁ?%ld&)f% ﬁ'dg%ﬁﬁ%\gl glgtluﬁ%ll? S %’d w1th aryl especially

sahigsyli o1neithn SI'YJ)r@SDﬂCMMYaJhﬁHIr ad l@#ogsé{ﬁzsy%e&y totho; or R? is

%@ﬁbéﬁt&%ﬂ&em&ﬁomﬁon@}d §1ﬂﬁﬁ{ﬂued3ﬂﬂhél g&:nﬁﬁ@l lbﬁ)g hnth 61 s alkyl
dr ogen ‘or nd R.4b en f
O%ﬁ@famp})e nﬁgﬁgﬁpecmiﬁtfyglopem 3- enyll :¥c1tuteg or examp ¢ With 1,2o0r3

methyl groups especially 2,2,3-trimethyl.

Further embodiments of the present invention include compounds of formula (Ib) or
any subgroup thereof, wherein R? is hydrogen, phenyl optionally substituted with halo,
Cygalkyl, polyhaloC.galkyl, Cy.galkoxy, Cy.¢alkylthio, alkylenedioxy, nitro, hydroxy,
mono- or di-Cy.galkylamino or with benzyloxy optionally substituted with halo (for
example fluoro), or R? is phenyl or naphthyl, each optionally substituted with
benzoyloxy optionally substituted with halo (for example chloro), or R? is pyridyl,
thienyl, carbazoyl, indolyl or cromenyl, each optionally substituted with Cy.salkyl; or
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35 R5 is hydrogen. WO 2007/026024 PCT/ EP2006/ 065938
43 Exanpl es of specific conpounds of formula (l.a) in

waewonziece with the invention include ConpouPdI/BRX06/065938

35, 38, 42, 45, 48, 51, 534and 193, referred to in the
Tabl es below, and the salts, stereoisoreric forns,
RN ¢ ACRER GpfThid r%ﬁttJﬁ})@&W- ) 1, SRER Live
conpdﬁh%éa%fppgrnﬁrh %f _in1§§§§r ancgﬁafgi’the ty
pivpeakly Bhenyl sed haleccorpwardy RE¥NZ8, 97, 108, 116, 156

and 157 referred to in the Tables below, and the

alts, stereois ric forms, . and racem c m xtures
PR SO ST et POl ot B BT B B PRk Shfognula (la) or
aumyt subproab tipregdewhees, Rais nwithyl, eyl aippaveylt n-brgstdrbutyl, pentyl,

‘ . I - 1 ~

FAEE bahalbilny £ 2RAMADR, Bleok S RERF Mol PR PRy BT
ponEe duereror tHt qarlspbiybeacy lsopsipbnal hesbstitnigd withale for feample
agner 8l R’ Lhey15amRaNdanle LiBRordpheS8hinb NYERLEAR;aI&Ythio-
bﬁ,ﬂger|n%f t he treatnagé %f_warnxqg oded ani mal s
Py Edererampie FetA A RAOPHEe PSR Wi b scaierd RO Ry Bl
plegiognt ed or treated with the conpounds 15 of the
present invention, especially conditions associ ated
with HCV and ot her pathogenic flaviviruses, such as
YetthawrbedercntsDeipriercfay erveftionpesiude ddmpdinds pbigrmula (I) or any

(NN all{h®,: I :
SIAERMANELS wgBBPRTER: SICANORML R e MA@k, Y@ cififple wherein
BoriidtR opis bedsbiiregedd with HCV i ncl ude progressive

liver fibrosis, inflammtion and necrosis leading to
i rrhosis,. - i . di d : 20
e e e o T

sutgraigethyrebd, omnthieirgrone dé ngueof thy ésllowihg pwuphagi ¢ f ever
and encephalitis. The conmpounds of the present

i nvention or any subgroup thereof may therefore be
Bseand Iy s argdwtleingdsliagai nst t he above- nenti oned

RO LigaMForoptngl, USRetRSxy4 RALALRR RNy Sr TTBERRA2 Phenylethenyl;
t reat nent COHEYL es thgw?ysteghgﬁginlnlstratlon to
ROV il PRy (Hflarpmelp! orgyc - effective to
eédhatR't be wankydrbgnsaassoci ated wi th HCV and ot her
%?gqﬁg?nic flaviviruses. Consequently, the conpounds
% %?83ent i nvention can be used in the

manuf acture of a medi cament useful for treating

i _ . . .
R P0G ARG, Ao nc i B AL B RS O oy
pehaewstheigot, kentgamggme »f evwpolihe [Jlovfiag Mouas:(1) or any
subgroup thereof as defined herein in the manufacture
fi, @ dic nt for treating or. ;,conbating infectiaon
B e S bl meira] erprinariK Pesy R nfuts esnind i phony!
Thistitutedrenh bonoaived. alkake susttuantset hpd bofizviexgatibstguant;

haviVi LAf ecti.on, i i r . .

PR Yneio? sBER B Gl Sy ovit a it
phbeeylosn setipicnsi ng administering to a manmal in
ne g, 50f an effective anmobunt of a conpound of
formil a,71) or a 4a 4b .
R™and R™ are both hydrogen or one of R™ and R™ is hydrogen and the other is
benzoyl; and

R’ is hydrogen.
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subgroup thereof as defined herein. WO 2007/ 026024
PCT/ EP2006/ 065938 44 | n anot her enbodi nent, the

w@e@3mendo2d nvention relates to the use of fornuPEI/EPI0€065938

any subgroup thereof as dd$ined herein for the
manuf acture of a medi cament useful for inhibiting HCV
Eﬁ:ﬁrhtsﬁlei yf dpaciic Rﬁﬁm@‘aﬂmdsm&”é@hﬁﬂh (et 1h abtadanee fdgele invantion

Plﬁi),gﬁt ol(r)%)rolug 08 S_)St, 68’?@2%5%’8 g rngsll@g rg%ﬂ%d% v E%QtTabies

bdbgrmubhthﬂmeﬁﬁﬁa§OMeﬁ¢ﬁedmhﬂﬂewnmﬁonHKW%wﬁhnqﬁacture
of a nedi canent useful for inhibiting HCV activity in
a manmal infected with flaviviruses, wherein said

Exqrarics 6f snepilicspr@guids of fermpdplIh tiaracenidangg vyith the invention

fdé[dd@@“onﬁﬁﬂﬁ@‘l\ﬁosﬁ@e()’pﬂ% enk, | IveNat 50 RABE & MIh@Tables below,
rmaceuti cal ?FgSItlon conprls

n

RIS FEaPISgTENF SotT B LHETIE SRR HBUEP compound

of formula (1) as specified herein, and a

@Egﬂgg&ﬁg%lcally acceptabl e carrier. A therapeutically
amount in this context is an anount

Sk fé meerfavqrdoip epHsal aepidiah.|ap vl be apparertiton ghe examples, the

%&ﬁ? dﬂd% Bf c%eﬁtelg%ﬁqoﬂ Iafehsefidd fn?fHe 'tl%ﬁtméi‘ﬂf‘ df inBividuals infected
I.cul ar vi ral |n{§ct|on fecte

AR AL RGN R O ———
bfbséﬂtlull\l'enﬁoﬁ Hal e seBpiache trédtingnt of Mﬂﬁtbi@cﬁﬂeﬁ@nﬁﬁzﬂs irdfected

8 @1 C evi 131 . é)sl;l eq?o é’i%ﬁ r{iﬂﬁ%&cﬁl fg%%g%%géjﬁt%cﬁ tﬁgﬁ? ?woi%h h'e%gm%gunds

phtempacentt incaitioy, ape&eth)actﬂndltmas asseclawdt\mﬂrd{CV and other

HASGAREUDLOLLL, SRS U PR DeA e G RO
eoeepbulifiss Japhnesp éﬂ‘iﬁm)é%lé?ﬁt Muiipg vellanenegghabisis fWF?ﬁN it wigs and

'Hiﬁlﬁn\(fﬁ'ﬁé O cdﬁﬁﬁfoﬂ@ﬁﬁ@&hﬁéﬂ'wzﬁmgﬁf 1ﬁélﬁctieﬁﬁ@§gféls§w Bldr@ibrosis,
oSI t1.0oNns er

poses. ropriate cp
aétan%t}qn f@gﬁﬁg’gﬁiﬁ e fe GUuF o§1se§ﬁ§f%§ggdwpb 15ease, ang%CC and
w&hemheﬁ;be{ﬂyog&dm fhiviriessithgeaiditiss inchalepeBparfever hiengue fever,
@E nﬁceu65%9m1 n?q§2£|ons of this invention, an
anoun Phatihg parti cul ar conpound,
optlonally in addition salt formor netal conplex, as

t’[%ﬁ] @ﬁﬂ&s ¢ tﬂegﬁés%gf #0ntioR of %Hf ke thbRb f B herefore be used

re R har maceut i cal accept abl e carrler
\nﬁn@ﬁw@@ﬁ ﬁg%BstﬁWhoawe@tlw@ecwéﬂioef ys%ﬁ upagmedicine or

GhRpRRCL Mgkatienk B&n&ﬁﬁd@tﬁﬁc syseipaininisoansles MEY - 1ﬁﬁfcted subjects of
adm ni str t|on

pha ceuti cal are
G dRehivein LA HBeaptie G i &l LRI LY hRT S
pathbpetit dadiyirudesr Caﬂmqmrﬂlyr tieicompourals|of 1he preenainivgntion can be
ng c? Httﬁ@l%?ﬁi‘l?flagmr c[f atﬁ{e ﬁirﬁeg%ﬁge%.ﬂ f{ggir?alqtg' gBIIl(%_]IJ[: i9hs a[ssomated with
dﬂ@ﬁgedﬂ@mhprwynwﬁkww@nu§Ual pharnaceutlcal medi a may
be enployed such as, for exanple, water, glycols,
Qi l's, alcohols and the like in the case of oral
Ly %F@%B‘?@ﬁ% the gxentionarlates tosihe enal prrampapd 8B§>rmuia (I) or any
%hb%bﬁlﬁthe%ﬁ hsddhed aegisal thié manstactare ofsahédica@nt f@ngating or

N T AN TR
pmwﬁeos alspirdlates tocapsthbé sf tremtuhgtadbivetisl irertmosie pafticular an HCV

lﬁf%&ﬁone%fggﬁaaﬁ%ss%gm St AL ORus J@e@h ?s%lfﬁamhg&mg to

repres én € nost antageous or al 0osa
fagngramal in ngpd Bisreoh g eHentive apeartccwmpesnd ebtormalad Dgra

QhMEBHS I r @R QYRAd hERIN.
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parenteral conpositions, the carrier will usually
conprise sterile water, at least in large part,

wa b@agsoat her ingredients, for exanple, to ai dPCT/EP2006/065938

solubility, may be included4 WO 2007/ 026024
PCT/ EP2006/ 065938 45 Injectable solutions, for

BXAHIRU 8 cBBYinfeft, MheRadeiny Bt 6 Rtck E&tlll@&ﬁsé bfformula (I) or any
on se sol utl

conprises saljne sol uti | ucg ] nora ., .
Sber P hgieo G defiBe CReieigi b B BER T o 2 PRy Gepa Reeful for
sihspensHoNSadn&ity al $ mabengd irdpacedith flawlvirokescagerticular HCV.
appropriate liquid carriers, suspending agents and

the |ike may be enployed. Al so included are solid form
br apdrecaeinbpdinwii. die Besenkinventindeldios éo Be vesonalormel, (1) or any

&h&"r&d@@h@%&ﬂsﬁieﬁﬁ&l hdrBin! ik ¢hahf0uRY SPALBYLARSt ubdtul for
.conmposi tions suitabl ut aneous

the e for pe T
HeR s HEat 2ENILY ik Mgyl hedpd Rihd Ay g eein said HCV is
pengtedat itoreplibdtanci ng agent and/or a suitable wetting
agent, optionally conmbined wth suitable additives of
any nature in mnor proportions, which additives do

hot furthet aspdaicthe preegrinfantian tometrstagiiavuaceafifad compesitidre

S0 IR SO NS, B nPESEI) LONRIALOR TR 0
spesiffodi herdinmndy phammseyicaly eprsaebleraricsy Authaiapgpisally effective
gﬁiﬁwﬁ ¢hib Bortté)@liﬁixi arth@mt s@fﬁﬂigﬁi t@%ﬁr;ﬁiﬁy%tivii@ E%ch h&invayo

. 1In ener al, 0 oyndas esen . ..
HabTke po TR el Ae AT Lo iR BhubE R Rt Misetiopin infocted
babjeotobr abiolsteingmt riak stisghensifaredorin atild a Yurtifer pspadie this a
sQl utio ei.n e ; .
TREHGLPD R 08 REBLE A X UALER RS RET 00 e
bergin, il carpoeointimatolf mixdeg o phaimecaiicaliibicsentable cammigr with a
LIRS RtRPRf ant it B £S8DEorBRIRR WP HSmuTUS as l&ﬁb%iﬁed herein.

present 1 hvention also provides a pharnmaceutica

conposition adapted for 20 adm nistration by

MhbRF@E | the c@hpdumgsibf ﬂélatp'rf?él%ttiﬁkfe(ﬁfigﬁl Eriabe)e Ifgttiﬁdilated into various

C risin coppoynd . of. fornula (1) and a "

SR TaSute Barr [ Gbion PRSP A P Bitafesoppogiigns there

cenewids albb tompémtigresesily dopleyedifonsyareeniediyiadingnistesog drugs.

MloBr ﬂh@gh%‘?na%ut?cggajdﬁgdsﬁﬁné Df l‘ﬁ?sqwél%ﬁg, &N effective amount of

aerosol 1 zed doses. 25 1t 1s especially advantageous to

flesy prutieulas comport oetiatnly ohedlipemsaidernor gifal complex, as the

GOMROA bl RASIs cBmYiel iKPSiAAe: JimulowitBapRadlaceutically acceptable -

adm ni St.ration and uni f orm t% o{%@fdosaﬁge. .Uni t dgtsla[gef

ST PR GUIHIPRY RKF RPAIS YA HYSTRSTIRTY NS o dicgont o

widpamtist idedRiddonsininistration. Tesaplesmaeadbalwpinpositions are
ont ai ni ng..a pyedeterm ned, g [ _ RVII

AR DBl BRSBTS Akt 2br A fation oraly,

tréwtal b perciionafublyc or bynpraedoel ajecton. v attexameler Bquepasiag 30

gggx Bﬁﬁ@ﬁéti%l% 1d§§afg%!f&{n,aﬁgxamk%gua@ggmbeﬂﬁhim%§%§ be

are tablets (includlin scaor or coated, . .
camlQed pucheasp iy eaanplg; yater, ggfﬁmﬁo@i% lephals ﬂf@dxﬁﬁéke in the case of
RAKRURL prgHr@lons sudhiseaéRBLiensS Oyrupd, @NiSirQenBilisRRAGY eflations; or
a Segre ate ere

366 et st o Br S HRE SR b GRS plaRelS Rinpgpifg acens
and sherlikelie theofasd alcpoovders3 billshiaphuled, bhd tehleys. fBaoausearf ithemt ease in
Eaﬁgﬁlﬂéﬁeﬁﬁh tatl%%\ﬁg rcapsiu}es ir&ar?s%lﬂ. Y %S{ g@tamgg&%g %H] }ﬁosage unit
forms, in ngch case solid pharmaceutical carriers are obviously employed. For
parenteral compositions, the carrier will usually comprise sterile water, at least in large

part, though other ingredients, for example, to aid solubility, may be included.
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oral dosage will utilize 0.001-100 ng/kg total body
wei ght, preferably from 0.01-50 ng/ kg and nore

w@e@ieea@d y about 0.01 ng/ kg-10 ng/ kg. The doSBECT/ERRON&®065938

WO 2007/ 026024 PCT/ EP2006/ 865938 46 will vary,
however, depending on the conditions being treated and

thectinie grmmnqpfm Ef@npl@ na@;t bd prepertd i whishohd chride conipeicks
Ven

sl OFaF anras. S Rin Ui ot ST e AR eBhppluopy ljgetbe
Rispeeni@s nofy devier mepeabodivimehtsseabpropiistefigrmdaaiers, wuspending

Qgéiil'tst én(an(he Bﬁ@mg g&%{ﬁ@ﬂ)}e&) f A‘s%qné}{]d/e%%é id¥m %?epléfa%gns which

Sin era I nat |
é@ﬁ@ﬁeni?%p&ﬁéew%teég%ﬁﬂ be,&?@@seatt%@%@rfﬁﬁ%ﬁ’tepéfﬁh@‘fs In the

B&1R Y6 PUSHs Yu HAHIVDr pBch rabled(sGARA WRdionSthe Rad®r opt@inally comprises

instance, 10 interfer ate

P RERROE D AT S RB PEr AT AL o g tinE SR SRl soppbined
pligsenible addntdsail aﬁﬁﬂatb& insedogsoportivol, eihivh ddditaves do not
Cfnqg%%lgeazg Il;lif E!ﬁ% rdg rlou féc% roglthe S%%{T’O i nation therapy”

con ai ning nandatory (a) a
compound of the pr esent |nvent|on and (b) optionally

%9%&%}30%& bf HEYr&OARAWRHon %ﬁi&%@ddﬁﬁﬁste%d%@f)ﬁi {:PBlation or
for simultaneous separat e or Se uential uyse in

fnseifatien by sreapyl meihads aiddgrmyl St“imﬁ cHgyedan Hie At f9r ¢ he

hﬁzﬁaﬁsﬁﬁﬁbn ofa thﬁfv@@t I'TOHS, 1Wgt:1|ibréd@¥e totppouhds dhihs ,prds];ent invention
at_.or .trea ctions e..conpoun this

Y OR e S e e b 8P 28 TGS AR SR ok £

powdéms t@ngen bamg prefaredn -zﬂaay(syﬁmlagevelppgyfoatMehvery of

5 ﬂhﬁ&{se&%?el%i gfy J\JJCQ:?S Pl ir31296h bor ARufflation are table for

the ased “on 2 toVa

r apéut anti b I'es targeted agal ns
é}ﬁm@@tran@rpeﬂthe Prigsaa ﬁ@”ﬂpm@dﬂm (Si RNA), ri bozyrres
DNAzymes, antisense RNA, small 20 nol ecul e antagoni sts

for instance NS3 prote, NS3 hel.icase and NS
3%@ A BNt WVERHQR ﬁﬂ% VOV@%& phat@afuticahromPogiHoR é?%’éisfor
tad)mtrﬁlﬁra&&ﬁﬁ b@ﬁn}aiatmnm llmdffbliloﬁ cirondhathé igoudr corﬁ;ﬂ)&mg a compound

S as d f| a e for t u

o P R AR B A AR iR G M Gofiynas of

ithee Iaesmmmuentmfae@ adidinsitarpd Hahhalatiesed a sohgipe imnebaliged or
ng(gpzrgg%séss used in a conbination therapy, said

I nation therapy preferably conprising a conmpound
of formula (1) and (pegylated) IFN-a and/or ribavirin.

frie peyeatal 19 ﬁdﬁ@ltéﬁ@%sﬁ@ TORANSS tlﬁ:%@ﬁeﬂieﬁﬁoﬁeﬂ phBfnaceutical

t. 1 abl
PP LEI A IS GOFHA UG UF EeCOAVETBHAR BBy UGG Bt dosage
fLinit dnsageoem as ustelderdil eders o phezcaﬁgtiesntetmﬂts [surttdd @b uratary

r(i%&%ﬁ? %galsuﬂrlgtﬁot@%dsnﬁi g?é%%}{egmg{ Fi alﬁggggo&f% %}%’E&l&}t cgﬁ:ulated

ﬁ@pwdu@ﬁeth(% Hegired ﬁ]@?fme@)lc eHewn essoRrBtiorswily diedg@tnred
LeRnER SR AN ed UXAMIPRR of Gl unidade! Broks Q@lteﬂa\l\éts GANudSe

repared in accordance with the syntheti te se
@gﬁrg fr ccgg}ﬁié;%geti B@PSB ,pl}ls supposftorles powé:er packets, waters,

injectable solutions or suspensions and the like, and segregated multiples thereof.

The dosages of the compounds of the invention will depend on a number of factors
which will vary from patient to patient. However, it is believed that generally, the daily
oral dosage will utilize 0.001-100 mg/kg total body weight, preferably from

0.01-50 mg/kg and more preferably about 0.01 mg/kg-10 mg/kg. The dose regimen
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WD 2007/ 026024 PCT/ EP2006/ 065938 47 Schenme | H2N f
H2N ~Rda | R4b O 1 Rob HN H2N R2-CHO (I11) (V) t~0

w@ 20070209 Rla Rla Rib (Il) Rb (1V) O 2 2 orOI/BP20B5/065938

NH R3-C(=0)-LG N Rya N 1 b4¢c) RL a RHR4a RIb H- =\
(Ib-) Rob (la') Rda R4b Step (a) a

GYchahexanged d@% daaerahe EQlamdA b@il}lg)tréa&draﬁaﬂ{e%dégﬂléiﬁ of the

an 0-phenyl en di am ne of fornula (I1l11), to give an
BAEGUEI"bf fornula (1V); the reaction being generally
effected |n an organi c sol vent for exanple toluene for

ﬁxsﬁrr@g% ?IE AN co%%pg) ﬁds ; a)fg'gl%:onl c%[w f %Elngﬂhﬂer%h\ﬁ
exiaviphod actmeangrath!hy@r QUS lrux@lamm %fs,\@trai@mb@uv@mwa@“ this formula. In

gidhane lihé’é&?gfouﬁ@é Sk RO ﬁﬁirbttlﬁd?ﬂﬁa)f B used Qs %Q@h(%aﬁéﬁt& h enés orin

presence of acetic acid, advantageously at an el eva
FERPBREATUVED PHIET BRERBIE YOSt 0 130C preferably at 75C

for about 5 hours. Step c¢c : a conpound of fornula

%\ﬁo) he:ﬁ%ﬁjré)f a tﬁgg}ameb)ou g%n\%hﬁ E—&\?%%qtg%%séﬁ a5 f%r instance,
ﬁr&aﬁem@-aqtmm rexdnet elﬁemﬁéroswcflmd/ol Bibavlyihadrdrgecagenng of the
g%%rﬂ%%ﬁaggﬁ GA\% {4634 Qﬁeﬁ?éﬂfé%ﬁc%% nafibh BlelflsS TR0

e acC atin reaction beln ec ted
wxvablb%tsmdhw@arrrek@t@éq> @@mdugu@ﬁtaagn@wp tovgy (fib? compound of the

@&@é&ﬁlu@veﬁho@ ah@ meip@byzﬂg ﬁ&m?@:@l-ﬁ@w%w@ﬁ essaltlonbined

about 0C. Conpounds rmul a i.n_whic
BroReR O it Sy g &e&ﬁfaﬁf‘empﬂﬁ%ﬁbﬁ’%‘ﬁab'gssw tr%m%%gﬁﬁg ipfections,
G;rppdr&&nmmﬁi ﬂhg tremmﬁumﬁn&t:tuﬁmrmﬂ HCM @pé 1] Whud) it borkat ios treat

%&{9 %1011% ?e COé%ch,lor S8 1&\!611?1{){1:%&@ be gg ald%ungigre\ﬁ’hh ch
combinatlon with for instance, 1nterferon—a (IFN-w), }:Jegylatexg1 interferon-¢ and/or
ribavirin, as well as therapeutics based on antibodies targeted against HCV epitopes,
small interfering RNA (Si RNA), ribozymes, DNAzymes, antisense RNA, small
molecule antagonists of for instance NS3 protease, NS3 helicase and NS5B

polymerase.

Accordingly, the present invention relates to the use of a compound of formula (I) or
any subgroup thereof as defined above for the manufacture of a medicament useful for
inhibiting HCV activity in a mammal infected with HCV viruses, wherein said
medicament is used in a combination therapy, said combination therapy preferably

comprising a compound of formula (1) and (pegylated) IFN-a and/or ribavirin,

Preparation
The compounds according to the invention are either commercially available or can be

prepared in accordance with conventional procedures for example as described in the
patent and literature references identified above or in accordance with the synthetic
routes described below.

Compounds of formulae (Ia) and (Ib) in which R’ is hydrogen, represented by formulae
(Ia’) and (Ib’) below, can be prepared in accordance with the synthetic route set out in
Scheme 1 below:
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and LG is a leaving group, such as an hal ogen atom
the reaction being generally WO 2007/ 026024

wWEON/BERDRO6/ 065938 48 effected in the presencECDEPA06/065938

base such sodi um hydri de, dhd in an appropriate
organic solvent for exanple tetrahydrofuran or
diergtoyl f or mani de. Conpounds of fornmula (Tb) in which
R3 is Cl-6al kyl may be prepar;q:_q\;fro /arRﬁ correspondi ng
compound of formula (I pﬁ) in whic fjs hydrogen by

treat ment vvlth*zﬁﬁizjﬁy ati ng agent f_‘Relxan'pI e a
0
a

Cl- 6al kyl halide rpexanpl e aNTo e, generally in
the presencegf se such as| pot assi umgeaihpnat e,

and i g an approprm;ﬂte sol vent as acet9 e,
0 Cgmpéugd-&of

|y at—room tenperat
forpu .0 N whigh RS is © an hydro@gen can be

pepar ed byO reacting a cirespondil
fornmita i§), (la) or (Ib) ingwhi R5 is hydrogen

with a conmpound of formula Rsa-L in which Rsa is as
defined for R5 other than hydrogen and LA is

| eavi rkg gr@ap, such as an hal ogen ato
bei ng rally effected in the presepnce off a b 3
such T | de, phdEa-en appropi ate A5

for exanpl e tet r\agydrofuran
or mam/de” The § rting mate

di nH

(Rhd t rcially avai baphe o

pr e:par ed |H _B}nce wi h” conwgat'i onal p

For exanpl e conpound8®of Fornula RM) in wHich _\1} .
is H, ?@resenteq@byforwla(lla) bel oyzean be R™
prepared in 20 accordance with the synthetic routepgsgt

out in Scheme 2 below. Scheme 2 OO (b) Rya-CHO (a)
| --A. Rla Rla (Vi) (VIIl) (lla) 25 Ste a : an
Stepelay d eyddhokenarisB edic@nd df)foxinsﬂa dacis eghctedtwithaanee-phenyldng-

%ﬁa@ﬁﬁ@ 8?1’091&-1191 (E’@)S ?(% él?or 0 & ?VI o ul%gﬁ!fe)u fﬁgh’)ﬁﬂ:‘ii%ﬁ 'bgﬁ% generally

Ive a
@ffeet@¢ FLATROTERINE ﬁ(ylvmi f@wam)&fo{v@n@ e&@mr&@@b
cycl ohexane- 1, 3-dione of fornula (l1la) by react | on

i th_diethyl |.onat e presence of suc

Nscnpbberii ol 6] BEeR N A ap AR Gl (SR aAD) for
sahplRdn et handrous\WEr2R0HNA26024 REHamHAMNAE! BEbABRitiohS for
CI her, startin f

lre Aiple i elpres%\r}g? ﬁg a%:Ft% ? cid ad(z%ﬁ%&é %lgla gn aé@ated tgmg?rature for
feaﬂmplealﬂf(li rq 13 Cuiméfetabiy atéi SHndbrrboy 5a1ﬂfe1r$3 ot h rret hyl is
wi dely avail able under the nane of di nedone.
Step (¢): a compound of formula (Ib”) is reacted with an acylating agent of formula
(VD), namely R*-C(=0)-LG, in which LG represent a leaving group; examples of such
acylating agents include acyl halides for example acyl chlorides and acyl anhydrides,
the acylating reaction being effected in a basic organic solvent such as pyridine for

example at a temperature of ~20°C to 50°C preferably about 0°C.

Compounds of formula (Ia’} in which R® is other than hydrogen can be prepared by
reacting a corresponding compound of formula (Ia’) in which R’ is hydrogen with a
compound of formula R*-LG' in which R* is as defined for R’ other than hydrogen

and LG' is a leaving group, such as an halogen atom, the reaction being generally
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5 Alternatively conpounds of fornula (11) can be
prepared from an al pha al kene ketone of Formula (IX)

whyoocongensati on with diethyl mal onate in accoPCERE®06/065938

with Scheme 3 below Sched® 3 O O Rla di et hyl
mal onate Rlb Rla R[b O 10 ([X) (Il) Accordingly, a

ket enenQhe ;E@ﬁe@sgé ar 4 bag)ﬁ sﬁé{ﬁoﬁﬁﬁi‘»} hyd%ctePamala'ﬁ%pM@h% lorganic
or, an .excess, O mal,on Lonally In
HH L e xgnply *%‘f&fﬁvémf”%ﬁ ehdR al@ﬁf?éﬁ‘?g‘lm‘%r i sopr opanol .

15 The present invention further incl udes t he novel

3 8%1 §1ljs’|1{]c% ot’t g(grﬁ}e (f{ Qw & vsi 1(\:Q ﬁgﬂ%l( L.ﬁ)(yl)]f ‘ 8&%%@ Sl
mpm ofmpandgl ﬁﬁl’m(ulﬁ)lb) 1r[h’~éuc§y% Sié ﬁwd:iogviehjj fregiment with an
Bmwanﬁg agéx@ kd%@%%nfﬂla% MOMRY1 AP MNGSPle eﬁlqg&'ﬂdé &ehdMly in the

exang for use as ihternediates in
B’?eé‘?jléF At 7 Bseorch MePUBHYBLIRIRONGIC: PRt HANAPPIapyiate spfyent such as

VRl Envdtend oat rowh ngnforaiRl es are intended to
illustrate, but not tolimt, the present invention.

oms of t unds pare the Exanpl es have
e Y
mabmlng‘laamrﬁespodd@il'g camedduad oRfeemubgia AROG@h)16@2Nch R is hydrogen

003 RARoBhEE! FRAREIY PR S RHRR P RIShAE: EPfer tan

hyalrbgersandNAG o pdgavivig) grsummsuch & ax immemm Heogedtisndeing
é&eﬁ’ﬁl(yr@fﬂzcteﬁw tMégeﬁcw%%e £&ﬁ%bhlﬁnﬂ%§ﬁe %nd@ée@l appropnate

mM“aymoni um acet at e 15% acetoni t ril
prEaRis spivenlges sxa@lwegﬁ%ﬁ?@ﬁ%w@e@?@y OWB‘ e
acetonitril e) were enployed to run a gradient from
% A for % B i 00%.
TR hineategeA PR e st Byt Py RGN e be
pRPadsl An hordnoewith coMOnAQGT pAREDREs. FKﬁf/eE;Hﬁp)lﬁ 80 DHsABB of

?Qrrfula {ﬂ?ﬁhﬁﬁdﬁ%t il ﬁ—ﬂe?%g@{g@g)lfo\%g% ) 8%18&:%% g?ﬁ%gﬁéd in

Ionisation I n trve
secatdnnagwith rﬂmﬁyﬂﬂw@c f@tqmeu@ﬁ@%ﬂw %erIéP“RP C18
(Waters, MIford, MA) 5in, 3.9 x 150 mm); Flowrate 1
n -| . /g} . Two nobile phases (nobi | e phase A: 85%
nmoni um acetate + 15% acetonitrile; dTDbI l e
phase B: 20% 6.5 nM ammoni um gcetate + 80%
acetonitrile) were enployed
condition from 100 % A for

1a_
R'-CHO (@)

R'%a
(VI) (V1) (lla)

Step a): an aldehyde of formula (VII) is reacted with acetone, in presence of a base
such as aqueous sodium hydroxide, to give a ketone of formula (VIII);

Step b): a ketone of formula (VIIT} is cyclized to the corresponding cyclohexane-
1,3-dione of formula (Ila) by reaction with diethyl malonate in presence of a base, such

as potassium fert-butoxide in an appropriate solvent such as ethanol.
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100% B for 6 mn to 100 %A in 3 mn, and equilibrate
again with 100 % A for 3 min). 10 In the Exanples the

w0 odo7odory abbrevi ations are used: (MrH) : nol BCYEPR2006/065938

ion: A Angstrom (10-10 m #9Ac20: acetic acid
anhydri de; AcOH acetic acid; Et20: diethyl ether;
BiifNciartBlohte 0 e batoRmukl(Olarcedohanalialll atiiR6le for example the

di i sopropyl ether; M, . ar; L-i; et . mMmss to.
cimpgBarhtersmi b Nhidhanohd FEetbonghafiis YRSy hhigpie
Ladee theCGhmenstdigedply; DI PE: dii sopropyl ether; THF

t et rahydr of uran; DVAP: 4-di net hyl am no pyridi ne; DVF:

di et hyl f or mam de; EDCI : )

Miegatiete chpparrids op Fapyls (1B can hy preaptsd dionhfgapha alkene ketone
By £5:a6 axd g boﬁ@%ﬁoﬁwmmi@wr mBRAZeLK hasRla8ce WVAScheme 3
N, N-di net hyl ani | i ne. 20 Exanple 1:

PO et yI - 3- (2- benzyl oxyphenyl ) - 11- (2, 4- di chl or opheny!

)-2,3,4,5, 10, 11- hexahydr o-
Sigenzs[b,e][1,4]diazepin-I-one Conpound No. 186
Fatereomer A Step A0 0 0 0 25 (1-2)

zal dehyde (30 g, 141.3 mmo

R1a

2- Benzyl oxyb

(I ntermedi at 1-1)) was stirred for "\ S ﬁma
m xture of 80 acet o8y MPINaE o of dqueous NaCH
5% sol uti on. e white precipitate wa tered off,

t hor oughly wa w,th water and dried, |yielding 35.2
gram (98. 9% Rot | R ermediate (1-2): fn/z0= 253 (MH) +.
30 Step B WO ,2007/ 026024 PCT/ EP2006/ 065938 51 OO0 b

\ 0(1-2) (1- Pot assi um tert-butoxide (.22 g, 19.8
nrnol) and diethyl malonate (3.01 nL, 19.8 nmnol) were
added to 50 nL EtOH (dried on 3 A nol ecul ar  si eves).
Tcemingls ariciang ok Formle flae grateaci with pog squjvalery ogandfess of
Anghamalonge, dftionhilh Hentd H wdsent adued cthile oréagtdpanol.
m xture was refluxed overnight. The Et OH was

evaporated, and the residue was refluxed in 100 nL 2M
Nh©ldrdsent i2ventidh furger irtciwies thesogaaloetoundsad foinpda Hat) apd (Ib”)

0 . d. i
g S MR I LBt of ol
dlghe Bospricagné invigakordethen ialudesah ol spmpoyngy f formpda (IV) for
QlehmpiQ 504sk A6 frt@ehealddin @RAYENGatlR JrIRMIRIRAAASUHOEMula (Ib).
and was extracted with Et20. The Et20
EXAMPLES
The following Examples are intended to illustrate, but not to limit, the present

invention.

Some of the compounds prepared in the Examples have been analysed by LC/MS on
one of the following equipments:

. LCT: method XterragradPOS@V1002V1003.0lp
electrospray ionisation in positive mode, scanning mode from 100 to 900 amu
Xierra MS C18 (Waters, Milford, MA) 5 pm, 3.9 x 150 mm); Flow rate 1
ml/min. Two mobile phases (mobile phase A: 85% 6.5mM ammonium acetate + 15%
acetonitrile; mobile phase B: 20% 6.5 mM ammonium acetate + 80% acetonitrile) were
employed to run a gradient from 100 % A for 3 min to 100% B in 5 min., 100% B for 6
min to 100 % A in 3 min, and equilibrate again with 100 % A for 3 min).
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| ayer was dried (Na2SO4) and evaporated to give 4.21 g
(72.2% of Internediate (1-3): mz = 295 (MtH) +. Step

WwW@2047/020%4 a,: NH2 p \ 15 0 (1-3) (1-4) A m xeCr/EPWH6/065938

Internediate (1-3) (3.47 g5011.78 mol ) and
o- phenyl enedi am ne (1.27 g, 11.74 mmol) in 100 nL of
dry tol uene vvas reacted in a Dean St ar k appar at us

over nj reac to room t enperature
&nd t t“&q s %@@%g@r a?toé) lfrhe resi due was
sti rr edcirsbprayRoRi@tamdn boihtjesede ahd négatiye gludked) 26d@gscanning

7. termsdlate(l 4). Step DH Nr-5 N HN
ki quff@% rkreomer A ci (1-5) diastereonmer B WO

2007/ @@W&P @@‘&‘/(w:ams)@vi@“@scg@m) 52mA 3ok URG mm)oFlow rate 1
Inﬂﬁn%ﬁ”’?@b %c%ﬂé %hés%s (1%9(91@@1&3@A5§@/{) mhm @fonium acetate + 15%

chl or gbenzal d 0O mmiol) 10
ﬁﬁet@rivﬂﬁtr@blksn@aﬁre Byl 0%(&@-‘1 rmMsarW@awal %@taw @%G&Fefsw‘frﬂ@ were
g8l o MBRgrevapebadidon rbhel 00e%sidae Jwas tglleﬁ%m/ﬁﬁs infin..,
tur at
@%%%ﬁww 186104 Rin aaip ol ishflindt dedh SaraEP e 3 min)

obtai ned, and purified by silica flash col um

%Nf%@z"a%&%@@l‘i‘é’fo lggrga‘ﬁ'la%mev?itgﬁé% uséPm heptane 1 EtOAc

terne 1 5) di astereoner A,

Wﬁ)d mqlifsﬂ%fgon ﬁrw@omﬁ@ :m};fglz@mqq)lq.amgﬁahydnde AcOH:
hedR IR !E@zb? dlet }:th@ir qﬁmeeaﬁﬁracaa{eymm et%o[rgvPrzO

ém@p\r pybeée ,I\?ym@(a Q]l}L @]11/9 @?&Ess toc arge ratlo 19&:5'1-['_' met anoi

N: normal; TLC: Thin Layer Chromatography; DIPE: diisopropyl ether; THF:
tetrahydrofuran; DMAP: 4-dimethylamino pyridine; DMF: dimethylformamide; EDCI:
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride; HOBT: 1-hydroxy-
benzotriazole; DMA: N,N-dimethylaniline.

Example 1:
10-Acetvl-3-(2-benzvloxyphenvl)-11-(2.4-dichlorophenvl}-2.3.4.5.10.1 1 -hexahvdro-
dibenzo[b.el{1.4]diazepin- 1 -one Compound No. 186 diasterecomer A

—

(-1 (1-2)

Step A

2-Benzyloxybenzaldehyde (30 g, 141.3 mmol) (Intermediate (1-1)) was stirred for |
week in a mixture of 80 mL acetone and 500 mL of an aqueous NaOH 5% solution.
The white precipitate was filtered off, thoroughly washed with water and dried,
yielding 35.2 gram (98.9%) of Intermediate (1-2): m/z = 253 (M+H)".

Step B
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(1-5) diastereonmer A Conpound 186 Acetic anhydride
(211 p.L) was added at 0OC to a solution of
WO niogopmed ate (1-5) diastereoner A (52 ng, 0.POBEP2IU06/)65938
in pyridine (3 nL). The mXture was stirred at 15 0C
during 3 days. Then, water was added to the reaction
m xture and the SO|I was filtered off and masied
i kon by prepar atdyve~ILC (e adi ent
o 3:1; followed C}Q $12/
- 2% of the fi n
20 Exanpl e 2:
10- Acetyl - 3- ~ é xyphenyl ) -11-( 2, 4 24 Iorgﬁhenyl
)-2,3,4,5,10, 11- hex #@ dro- dibenza b e 1 4 di¥
i n-1- one Conpound No. 187 diastereonmer B. The title
poRskiah raasupkRRAL 2d of DRMIMbIEkkdicalyemalbnbik (3.01 mL,

0 SR AR REa P i RBried DR g ey B L s
migpte, Intbinsd{zte ez |eoxy.Smenyl) pad daqtBer 10 mL of dry EtOH was
]@@cge'az?(h(fﬁ%&%r\ﬁlx)mrg WS 4efﬁ1x%9 oq'erh ht. h%?i@ﬁr\gasdev'af?&%e and

azepl n- -0
N T Ol b mle%maoﬁ@vnﬁpi@e aplotian 3gs cepded jn an
Ne k@tﬂ\' 160 nfD. SO dvek8Added, F¥etht nlik@rddw O atixae®r 4h. Two

SRR S A B S5 o e B (i o e o
fs@lid1ﬁwl afger chel iy to cedu tamplestard dnddvasrextritadpitk EL,O. The Et,O
%/%m% S r1ed](2xfa£§ )Béaag E;I{)%éatg%f% gige JP %”g (1795%9%?111](61111]6911&& (1-3):

nexaR9a(d-tbenzolb, el [ 1, 41di azepi n-| - one Conpound 190
di astereonerB. The title product was prepared from
Intermediate (1-4) and 3-benzyl oxybenzal dehyde 10
§8WH%MAng the procedure described in Exanple 1.

Exanple 5 10-Acet |-11- 2 4-dichloro hen 1 -

11- hexah dro -dinmeth 1-1 H -

o \/@
OV@
¢]
o (13) (1-4)

A mixture of Intermediate (1-3) (3.47 g, 11.78 mmol) and o-phenylenediamine (1.27 g,
11.74 mmol) in 100 mL of dry toluene was reacted in a Dean-Stark apparatus
overnight. The reaction was cooled to room temperature and the toluene was
evaporated. The residue was stirred in /-Pr,O and filtered off to yield 4.26 g (77.6%) of
Intermediate (1-4).

Step D

SasaUs __ff?

° (1)

{1-5) diastereomer A
¢ {1-b) diastereomer B
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di benzo [b,el [ 1, 4ldiazepin- | -one Conpound No. 38
and enantioner A Conpound 15 No.36 and enanti oner B

w@eoopordoed No. 35 Step Ao N NHS d Q (5-2) OPCI/BPAP6/065938

20 A solution of dinedone fntermediate (5-1)), 5.0 g,
35.67 mmol ) and o- phenyl ene- diam ne (3.86 g, 35.69

ARk ohhf %g??{%d; AW W@Q@ 1ﬂr§$loh§i§§ﬂ ?Qw&ﬂ&bgé'ﬂ:za}'dﬁhyde
n
@Q}daea%%?zdnw g}wﬁﬂ? fie’rl%Q %&dei @ /gséééwaﬁm‘%@ ghge C for Sh.

S@H%Me@dﬁem&aﬁﬂeﬁhwc&lﬁomWai drsicheerd ipWOhic aad shmed for 1.5h

tligz ra]@%(a}\iac? Ef-(iu ous\%)aﬁ@gwa% %ﬁ%ﬁlﬁﬁacgb%Pé‘%OG&%?%? 3r§ers ?\ér 2
o:btameé,dndtguuﬁe@by bitite Flasbchiohtren le‘om)aw@%hf? (gredieyt edpighn from
%&ﬁal@ @%c@?%@h%@(@ﬂe@n@éa& (1- 55 d?d@te@é:bnm Xyiblﬁ 18 mg,

m-xt ure
41 198026y M) - anselnfesmedipl§ 1) %ta@ﬁeéeomg B&éﬁtﬂl‘eé7tr%g
Q@Qm)t,ﬁgpmggmﬁi)and the sol vents evaporated. The
resi due was dissolved in EtOAc and stirred with
saturated aqueous NaHCO3 for 1.5 h. Then, the water
Bapdi was renoved in a separating funnel and the
organi c |ayer wg |Itered off, the filtrate was

tOAc. Organlc | 5y dd
( : ed the resid dh
va g (68 4% o
( 5- 3HN-p Step

Cl

Compound 186
(1-5) diastereomer A ®

Acetic anhydride (211 uL) was added at 0°C to a solution of Intermediate (1-5)
diastereomer A (52 mg, 0.096 mmol) in pyridine (3 mL). The mixture was stirred at
0°C during 3 days. Then, water was added to the reaction mixture and the solid was
filtered off and washed with water. Purification by preparative TLC (Gradient
EtOAc/Heptane 2:1 to 3:1; followed by CH2Cly/MeOH 9:1) provided 41 mg (73.2%) of
the final Compound No. 186: m/z = 583 (M+H)".

Example 2:
10-Acetyl-3-(2-benzyloxyphenvi)-11-(2.4-dichloropheny]}-2.3.4.5,10,1 1 -hexahydro-
dibenzo[b.e][1.4]diazepin-1-one Compound No, 187 diastereomer B .

The title product was prepared from Intermediate (1-5) diastereomer B (52 mg, 0.096
mmol) following the procedure described in Example 1.

Example 3
10-Acetyl-3.11-bis-(2-benzyloxvphenyl)-11-(3-benzvloxyphenyl}-2.3.4,5,10,11-
hexahydro-dibenzo[b.el[1.4]diazepin-1-one Compound No.189 diastercomer A
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ON > C Cd (5-3) G C Conmpound 36 (enantioner A)
Conpound 35 (enantioner B) 15 Internediate (5-3) (1.0

wW@2002/05824 mol ) was di ssol ved in 25 ni Pyri di nECT/EPBD€0H5938

to O0C, and 1 nL acetic anbydri de was added. The
tenperature was allowed to warmto roomtenperature.
After 12h, the reaction m xture ¢ cooled to 0C, and
another 1 nL of &Cetic fanhy ;
12h, the reaction fur ey éred of f, washed
with water and dried over , at [40C under high
vacuum Then, the ?&QY wds 20 stirred for 1 h in
0.5 N KHSO4 and extractedd wiZ h CH2ClL2. The organic
| ayer was washed with ied (Na2SO4) and
evapor ated. The product onicated in
i-Pr20, filtered off a ied to gitve 834 ny (75.2%
of Conpound No. 38 as\ m xture omﬁa{m&)t‘l No. 36
enanti onmer A and Conp 35 enantioner B. WO
2007/ 026024 PCT/ EP2006/0 3 55 Step D Separation
of Conpound No. 36 enantiomer A and Conpound No. 35
enantiorer B. Conpound No. 36 enantiomer A and
Cherpde nepdNg. waBDrenragtt fronenteBnghata (hd H(348 v 0.7 0jmymol) and
@%hﬁlé&[ﬁeﬂ@él&eh?@@ﬁ@@ omagthmlfoﬁﬂl’v%g bRl JA8cc@uRelcd@ibed in
M ni gram SFC, Knauer 501 UV detector apparatus
EgtpSdd with a Dai cel AD-H 4.6x250nm col umm. The
nobi | e phase was 80%CO2/ 20%veOH, the flow of 5nl/mn
gg%ﬂé%% pressure 100 bars. Detection was perforned at

Sever al 100 mcroL |nJ ectl ons of a 5 ng/nL

Nbe tiﬁs pmﬁiaﬁtwwepa@%ﬁomr{@te%%%e éhé}]@ndo%b?myi% %rr?aldehyde

\f@&ﬁdgﬁﬂﬁ?ﬁ@&u@x@@eSWMH@rhnmaﬁplellut ed fromthe col um
secon 430 (M+H) +. Exanple 6: 15 10-Acet [|-11-

1-bronp-2- hen lvin 1 -3 3-dineth 1-2 3 45 10 0, 11
Erexdied di benzo Me] 1,41 diazepin- | -one Conpound No

%aﬂxceﬁd- 1 I}'-( 2 %Niichlorophenvl)-ZJ 24.5.10,11-hexahvdro-3.3-dimethyl-1 H-

dibenzo[b.e][1.4]diazepin-1-onc Compound No. 38 and enantiomer A Compound

No.36_and enantiomer B Compound No. 35

o y
©:
NH,

© (52) ©
(5-1)

Step A

A solution of dimedone (Intermediate (5-1)), 5.0 g, 35.67 mmol) and o-phenylene-
diamine (3.86 g, 35.69 mmol) in 150 mL dry toluene were refluxed overnightin a
Dean-Stark trap. After 24h, the solvent was evaporated to give Intermediate (5-2) as an

orange foam which was used without further purification in the next step.
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Y O Br Conpound 274 The title conpound was prepared
fromlInternediate (5-2) and 2-brono- 3-phenyl -

wa@eoohsione foll owi ng the procedure descri bed i PCERP2UDS/E55938

5 mMz = 466 (MtH)+. 20 Example 7 1 0-Acet [-11 -
1-chloro-2- hen lvin 1 -3 3-dineth 1-2 3 4 5 10
dlphexah dro- dibenzo b e 1 4 diaze in-l-one GConpound
No.273 H N oyN 0O Gl1 Conpound W}12007/26024
n d~\wals
N6

PCT/ EP2006/ 065938 56 The title cq dhwersjpr epar ed
from I nternediate and 2-chlo 3 -
acrol ei ne fvvi n pracedur,e deseritied-in Exanpl e
S mz = 421 (MFH) ;'S anple 8 5 1 0-Adet 1-3

3-dinmeth |-11- 3- %-ghl orobenzo | ox he
| 1-hexah dro- d&-BenZo[b, e][1, 4] di azepi
Conmpound No. 101 H N NOO OO | Conpound 409 c

The title conmpound was prepared fromgkafeenedi ate
(5-2) and 3-[(4-chl orobenzoyl)- 10 oxy] benzal dehyde

]Eﬂsﬁ;:plpgt)i_vg\)n_n% é{%%%%%{é%?&ééﬁy%ﬁ%& %,4§éicﬁlg£0%e;za?d]égyde (6.24 g,
15.62 nfingl) o RNy D) nd. &y EiOH @idri@mEWiH Ra8hdéhtdl 4 05°C
e%%%l%ﬁﬁ ﬁ%ggagéﬁgfn? 7R Sorkatd ro%lmatzerenplel%%unl: an® & solvents

evaporated. The residue was dissolved in EtOAc and stirred with saturated aqueous

NallCO; for 1.5 h. Then, the water layer was removed in a separating funnel and the
organic layer was filtered off, the filtrate was washed twice with EtOAc. Organic layers
were dried (Na;S(Qy), evaporated and the residue dried under high vacuum, yielding
9.45 g (68.4%) of Intermediate (5-3): m/z = 387 (M+H)".

o §C
CIo cno

{5-3) c

Step C

Compound 36 (enantiomer A)
Compound 38 (enantiomer B)

Intermediate (5-3) (1.0 g, 2.582 mmol) was dissolved in 25 ml. Pyridine, cooled to

0°C, and 1 mL acetic anhydride was added. The temperature was allowed to warm to
room temperature. After 12h, the reaction mixture was cooled to 0°C, and another 1 mL
of acetic anhydride was added. After 12h, the reaction mixture was filtered off, washed
with water and dried overnight at 40°C under high vacuum. Then, the material was
stirred for 1 hin 0.5 N KHSO, and extracted with CH,Cl,. The organic layer was
washed with 0.5 N KHSQy, dried (Na;SO4) and evaporated. The product was finally
sonicated in i-Pr,0, filtered off and dried to give 834 mg (75.2%) of Compound No.
38 as mixture of Compound No. 36 enantiomer A and Compound No. 35 enantiomer
B.
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NI O NO C | 15 Conpound 308 CI The title
conpound was prepared from

wa 2@ daeet hyl - o- phenyl enedi am ne and PCT/EP2006/065938

2, 4-di chl orobenzal dehyde féfl owi ng the procedure
described in Exanple 5 rn/z = 457 (MtH)*. 20 Exanpl e
10

10- Acetyl - 3-(2-henzyl o hen, 1)-.11-]3- (4-¢hl I
e I skt oot smebund Sy S6 bR R s R . 26
EdarndidghicaRepi n- 1- one Conpound No. 192 di astereoner A VWO
07/ 02 4 .PCT/ EP2006/ 0 3 N : -
R 526 SRR () ¢ Elpanla MO, e Bhn? Gobiained above
lmaceninedk wee seardied ndhBal[I{RI-C hfiog o enzeoMinigram SFC, Knauer
| L owi ] : ) .
E;ﬁg%ﬁgﬂ%&%ﬁagga%% 68%&1 %ﬁg@féag%%wje gﬁ@%@h@@ golufin. Th
b shyse vas BOYK &N eMgH fhe flow of SmL/min and the pressure
hdoe @#éﬁa&ﬂ@gh&a@,r&mﬂﬁ@m%&g hnhisenythi] ll-OE,rﬁi,cﬁ)LSinjldati&ﬂs ofa
ex ro-di benzo h e 1, i az Ns - ane - Conpou,
RhE g o Nionstat Buytumneds SomPARAT Nor 26 e Bian SRR Mont
prizgpiamed' it temnbni@nerediielt eaf dud)l famd th@-cofutan first followed by
| or OWl f ' .
GO RENEAS LI PRRIPLAROVIRI Rln ] it REPRETHRiomer
whichowascduted from-the caluginsetrdomizen410 (M+B)4 5 1 Q
11- hexah dro-1 H di benzo b e 1 4- diazepin-I-one

Compound No. 291 .
Example 6:

10-Acetyl-11-(1-bromo-2-phenylvinyl)-3.3-dimethyvi-2,3.4,5.10.11 -hexahvdro-
dibenzo[b.ell1.4]diazepin-1-one Compound No 274,

H

[\

O N I
j/ !
-

Br

Compound 274 Q

The title compound was prepared from Intermediate (5-2) and 2-bromo-3-phenyl-

acroleine following the procedure described in Example 5 m/z = 466 (M+H)'.

Example 7
10-Acetyl-11-(1-chloro-2-phenylvinyl}-3.3-dimethyi-2,3.4,5.10.11 -hexahydro-

dibenzo[b.el]1.4]diazepin-1-one Compound No.273
H
N

O N I
ﬁ/ |
=

Cl

Compound 273 Q
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H N OW CCompound 291 C The title conmpound was
prepared from cycl ohexan-1, 3-di anone,

w@2phewpbenedi am ne and 2, 4-di chl or obenzal dehpdEEP2006/065938

followi ng the procedure deséribed in Exanple 5: mz =
20 401 (MtH) +. WD 2007/ 026024 PCT/ EP2006/ 065938 58

Eﬁ@ﬂ@é @onélr unaowﬁgﬁtapare{n@mqhe%aﬁgm 5.-2) {Z%ml dhiehl- 9rpqaeny;_
Xa -

aqraiéﬁlfaol%mém@ ﬂlF HP%%% SPHRSHEn ébﬁ%‘ KRG 4231&?4“@ H

N ONO C 5 Conpound 307 Cl The title conmpound was

g&egg %d from 4, 5-di chl or o- o- phenyl enedi am ne and
; _hIorobenzaIdehyde fO||0MAng the procedure

y
dro- | H dlbenzo b e 1,41 zeHin I-nne Cbnpound No.
440. H Np aN Hp N NQ
conmpound was prepared fr
4- hydr oxybenzal dehyde fol |l ogw
described for 11 -(2,4-db
- hexa 15

ate 5-2 and
procedure
yl)-2,3,4,5,1 0,11

‘[1 4] di azepi n-1-one

5-3: mz = 335 (M+H) +.
11- (4- acet oxyphenyl ) -
, 11- hexahydr o- 1H—diﬂ
Conmpound No. 1001. W

atet¥yl - 3, 3- di nethyl -2, 3, 4,5, 10
)[ b, e]Calmpblidd &aepi n- 1- one
707/ 026024 PCT/ EP2006/ 065938

The title compound was prepared from Intermediate (5-2) and 3-[(4-chlorobenzoyl)-
oxy|benzaldehyde following the described in Example 5: m/z = 515 (M+H)".

Example 9
10-Acetyl-11-(2.4-dichloropheny])-3.3.7.8-tetramethyl-2.3,4,5.10.1 1 -hexahydro-
dibenzo|b.e]] ! .4]diazepin-1-one Compound No. 308.

Compound 308 ol

The title compound was prepared from 4,5-dimethyl-o-phenylenediamine and
2.4-dichlorobenzaldehyde following the procedure described in Example 5 m/z = 457
(M+H)".

Example 10
10-Acetyl-3-(2-benzvloxvphenyl)-11-[3-(4-chlorobenzovioxy)phenvi}-2.3.4.5.10.11-
hexahyvdro-dibenzo|b.e]l 1 .41diazepin-1-one Compound No. 192 diastereomer A




50 HH NN H\ AG/ \ 440 1001 OH QAc Ac20 (5 n)
was added at 0 Cto a solution of

w@2@7a260es hyl - | 1- (4- hydr oxyphenyl ) - PCT/EP2006/063938
2,3,4,5,10, 11- hexahydr o- | H5@di benzo[ b, e] [ 1, 4] di azepi n- |
-one 440 in pyridine (50 nL). After 7 days, the
reaction m xture vvas guenched wy wat er (250 nl).

Then, the solid filltered off dand washed with
wat er. The solid yvas/suc - /€l e-di ssolved in
CH2C12, washed wi 0.5 N (fwi ce), dried
(Na2SO4) and evapor atqec resi ttye was sonicated in
Et 20 and filtered®

. (71 9% of the
target conpound 100 : 419 +. 10 Exanpl e
16: 1 0-acet [|-11- 4-h

-dimeth 1-2 3 4
5 10 11-hexah dro- 1 : di aze in- | -one
Compound No. 137.. N ¢’ |t N OAc Ac 1001 OAc 137 OH A
solution of lithium hydro&id hydrate (672 ng) in
water (5 nmlL) was added tY stirred suspension of
11- (4- acet oxyphenyl ) - 10-.&sefyl - 3Cemponpd 492 - 2 3, 4, 5, 10
, 11- hexa- 15 hydro-| H & benzo[ b, e][ 1, 4] di azepi n- 1- one
1001(4269, 10.2 mml) in MeOH THF/ H20 2.5:0.5:1

(THO tittk pompérirelrwBprepanes em Ihisrrmdiate 2b-4pand Ivl(d-dditebienzoyl)-
ﬁ enzga %@@ﬁilb%ﬂlg}h&(ﬁ gg eééhl)é’& B0 Wil e Y\aﬁﬁr 66500

centrat uced pressure.
&Dpitate was succesively f| | tered of f, vvashed W|th
5 water and dried to give 3.70 g (97 % of the title
oduct. 137 as a white powder: mz = 377 (M:tH)+. 20
g@i&@ﬁé-‘l? 10-acet |-3 3-dimeth |-11- 4- 2- rid
1 et deout-3h@rbehzy1B3x Frhénd)-10-{ 34 4-chixatiendrydexibblingdiPzH4 6. 16, 11-

bl BUB5 0 G S GO o Sy 8588 s

10 The title compound was prepared from Intermediate (1-4) and 3-[(4-

chlorobenzoyl)oxy]benzaldehyde following the procedure described in Example 2 m/z
=669 (M+H)".

Example 12
15 10-Acetyl-11-{2.4-dichlorophenv])-2.3,4.5,10,11-hexahydro-1H-dibenzolb.e]{ 1.4]-

diazepin-1-one Compound No. 291 .

Compound 291 i

The title compound was prepared from cyclohexan-1,3-dianone, o-phenylenediamine
and 2.4-dichlorobenzaldehyde following the procedure described in Example 5: m/z =
20 401 (M+H)".
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137 OH 141 O'N A m xture of
10- acetyl -3, 3-dirnethyl -I1-(4-hydroxyphenyl)-2,3,4,5,1

w@2m102doekahydr o- 1H di benzo[ b, e] [ 1, 4] di azepi NnPCF/BPI06/065938

137 (250 ny, 0.664 mmol ), 38picolylchloride

hydrochl oride (109 ng, leq.), cesiumcarbonate (476

ng, 2.2 eq.) indry DM (10 nL) 5 were stirred at room

tenperature for 78 h. Then, the reaction m xture was
th water (300 nL) and the precipitate was

smg@e@smgedlymfnd 1lerxgdehforopesiied. 3.5 howatiekahydet-B 8diimethyl-

Q-ve 79 mg of the
1) 10 Exanpl e

18 10 acetyIJ
| -[4-(2- chlorobenzyloxy)p‘enl]

0,11- hexah dro-| H- di benz
S ()

a,s-dinethyl-2,3,4,5,1
N4l di aze in-I|-one

Compound No. 148 . H The title
conmpound was prepared fro

10- acetyl - 11 -(4-hydroxyphenyl )N et hyl -
2,3,4,5,10, 11- hexahydro-1 di benzo [ib,e] [ 1, 4]

di azepi n-1 -one 137 and 2- chI&rob/ - 15 brom de

fol | owing the procedure describgd for exanple 17: nlz

= 501 (M+H) +. Exanple 19: 10-ace 3 3-dinmeth I-11 4

4- rid Imethox hen 1 -2 3 4 5 10 1%- hexahydro-1

H di benzo [ b, €] [CT“QPUH¢§EE in-1-@ne Conpound No. 145
H N NO 145 0 WO 2007/ 026024 PCT/ EP2006/ 065938

6fhe Ehechih bR dGRPRPAc MRS Bre@iakieth-b-Hasnylédrearetiyd anll

%4§1aﬁ1§r0% e R ia b GRS poeap e Fparaebve T 497

(drB)"137 and 4-picolyl- chloride hydrochl oride

follomnng t he procedure described for exanple 17: mz
468 (MrH)+. 5 Exanple 20: 10-acetyl-3,3 -dinmetbl-

Examnle 14: 3. grdimetegl-hbid-hedrogyphend)-4.31.5.40, il _hexahvdro 1H-

Agxahds eyl MEiReMZ Lok Eomphuflil NeS4d@: | - one Conpound
No. 140. H N

H
] it
~ i L
SOO Be!
NH2 * OH H O
9] 440
OH

The title compound was prepared from intermediate 5-2 and 4-hydroxybenzaldehyde
following the procedure described for 11-(2.,4-dichlorophenyl)-2,3,4,5,10,11-hexa-
hydro-3,3-dimethyl-1H-dibenzo[b,e][1,4]diazepin-1-one 5-3: m/z = 335 (M+H)".

Example 15: 11-(4-acetoxvphenyl)-10-acetyl-3.3-dimethyl-2.3.4.5.10.11-hexahydro-
1 H-dibenzolb.ell1.4]diazepin-1-one Compound No. 1001.




N OAc ~N 140 0 The title conpound was prepared from

10- acetyl -11- (4- hydr oxyphenyl ) -3, 3-di net hyl - 10
WQ2®7426024.0, 11- hexahydr o- | H di benzo[ b, e] [ 1, 4] dPEwEP1006/065938

-one 137 and 3-picolyl- chi5®oride hydrochl oride

followi ng the procedure described for exanple 17: niz

= 468 (M+H)#. Exanple 21: 10-acetyl-I 1-(2

4-di chl or ophenyl ) - 31 3 diFet hyl - | -oxct'r 34, 5,10, 11 15
hexah dro-1H di 1 4 dia ne\ 7/carbox lic
acid net hyl ester~Com no. “529 p{ﬁ OO0 HO/
NH2 ~0 / NHz 30 NFi g 1007 20, Wl chloride
(16.0 nmL, 220 mmol dded to aﬂif si on of

3, 4-di am no- benzorc acid,(16.8 g, 0 . in dry

MeOH (200 nmL). The resultl ng m xture was heated at

reflux. After 12h, the solution was successivel %r
dogD xmdoweas todadas i Ctte mpelugiou 83 Ariime bk & hi 4-ay @@xyphenyl)-

gﬁdﬁ 16 ‘?@"1‘1% ﬁf@ﬁﬁ%&nﬂﬂ%ﬁ‘e}r 188 BRGNS 4igh i ﬁ}&ﬁné 0 L),
preC|p|tatewa fil 0
AT arim&a thegegfitign mipiute yag Gepnehcd weh gter Rty bﬁlen the solid
5 GRupeuRd oHOME. wéé&c?&ﬁﬁ/v&%oﬁﬁsﬁgﬁ/v@%ﬂ&ﬁél\lﬂﬁlﬁ% %dlsﬁﬂved in
QD nathed 60 NubisT) ibdiRe e dp dbd s DBty e
180Bewers aopicapd el ® raomfi:&gnrbd@lfﬁm gircle @ gi(el &gioflthedegg!
5 eé(tnﬁ{g)ljﬂggﬁm@znd gj fe 1000 follow ng the procedure

escri be synt hesi s of
10 acetyl-1.1-(2, 4- dlchlorophenyl) 2 3,4,5,10,11- hexah
4L

XE%&'
oun
H d1 enzolb, e][l Ald

H
<0 o
L g
Ro TR
1001
OAc 137 OH

10

A solution of lithium hydroxide hydrate (672 mg) in water (5 mL) was added to a
stirred suspension of 11-(4-acetoxyphenyl)-10-acetyl-3,3-dimethyl-2,3,4,5,10,11-hexa-
15  hydro-1H-dibenzo[b,e][1,4]diazepin-1-one 1001 (4.26 g, 10.2 mmol) in MeOH/THF/
H,0 2.5:0.5:1 (70 mL). After 30 minutes, IN HCI (20 mL) was added. Then, the
reaction mixture was diluted with water (100 mL) and concentrated under reduced
pressure. The precipitate was succesively filtered off, washed with water and dried to
give 3.70 g (97 %) of the title product 137 as a white powder: m/z = 377 (M +H)+.
20
Example 17; 10-acetyl-3.3-dimethyl-11-[4-(2-pyridylmethoxy)phenyl]-2.3.4.5.10.11-
hexahydro-1H-dibenzo[b.e][1.4]1diazepin-1-one Compound No. 141 ..




10

15

NH2 0 1008 CI 10 520 ci The title conmpound 520 was
prepared from 1008 and 2, 4-di chl or obenzal dehyde

wo edozogdony t he procedure described for PCT/EP2006/065938

10-acetyl -11-(2, 4-di chl orophenyl )-2, 3, 4,5, 10, 11-
hexahydr o- 3, 3-di net hyl - | H- di benzo[ b, e] [ 1, 4] di azepi n-|
-one (conpound no. 38). mz = 487 (MtHy". 15 Exanple
22: 10-acet |1-11-H2 4=dichloro he@ 8 3-di neth
| -1-o0x0-2 3 I%) hexahy H
di benzo[ b, e] [ [ ¢ acid met hyl
ester Conpound . . Z ON 100 C
1011 C 20 The t"ictl d 3 e red from
1009 and 2, 4-di ckysor s OW "@Nt he
procedure described for OH Q
10-acetyl -11-(2, 4-di chl orophenyl )-2,3,4,5,10,11 WO
A0Qikh@e @@-I?@aB@-ELﬁ?@i@ﬁ&h@ﬁﬁlg@Shycfﬁ@xyphenyi) 2,3,4,5,10,11-hexahydro-
D R P s AR 250 i ST s e s e
hodracigoriddB(T 09 MigH) ¢q.), Emiwplcerbﬁﬁate (476 Qgareed.) id dry IZMF (10 mL)

. r t -| - - 2. . .
Nl PR ghperude SR rhel s Raioh fidhrg Hod iy with
svoted (Xrmbliand! the pregpitate wag sppagesively fifNesed off, waghed vath water,
aﬁédléﬂmn%te& hf ﬁbmﬁxﬁ&% e TY RGN ehe(i398t ﬁ[ﬁdu& 121 m/z = 468
nmol vvas added to a suspension of 10-acetyl -
(¥t W'di chl or ophenyl ) - 3, 3- di et hyl - |
- OXO0- 2 3, 4 5,10, 11- hexahydro 1 H di benzo[b e][

- ' %t%ﬁg%(a% Sioa1-

adj ust ed to 3 W|th 1 N HCl . The preC| pltate vvas
collected by filtration, the washed with water and
dried to afford 1.87 g (9E)< W of the title product
1012: mz - 473 (MtH) 3 e 24: 10-acet |-11- 2
4-dichloro hen 1 -3 @

The title compound was prepared from 10-acetyl-11-(4-hydroxyphenyl)-3,3-dimethyl-
2,3,4,5,10,11-hexahydro-1H-dibenzo[b,e]| 1,4 ]diazepin-1-one 137 and 2-chlorobenzyl-
bromide following the procedure described for example 17: m/z = 501 (M+H)".

Example 19: 10-acetyl-3.3-dimethyl-11-[4-(4-pyridvlmethoxviphenvl]-2.3.4.5,10,11-
hexahvdro-1 H-dibenzolb.el[ 1 .4]diazepin-1-one Compound No. 145 .
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25

15 hexahydro-| H di benzo[ bel 11, 4] di azepi ne- 8- car boxylic
acid Conpound no. 522. H N HO P,0 Od 522 d The

wao paor@eenpound 522 was prepared from PCT/EP2006/063938

10- acetyl -11-(2, 4-di chl or oghenyl ) -3, 3- dinet hyl -1
- 0X0- 2, 3, 4,5, 10, 11- hexahydr o- | H di benzol[ b, €]
e f}ﬂléjb(ﬁﬁ nﬁ%wﬁ PP@aRANYdrh ¢ 0-a8&hd1 Met-hydroegdtehylp3 B-dimethyl-

f%glqlzi(;\{\ﬁqg E)g:py rrogfﬁ %%enzg[% ?{1 4?§1gzefp?nr ltorr]lg 19‘5’ egaa 4 %&éo?yrf
Lhl6Addhdir et @idepbReyink 1B; Srodddmed dnsbribedofooe2n®yld )| B, i, =1468
éﬁ+gﬁahydro 1H

benzo[ b, e] [ 1, 4] di azepi ne-7-carboxylic acid 1012: mz
= 473 (M+H) +. WD 2007/ 026024 PCT/ EP2006/ 065938 64
E%&ar ) 6%0250-31&{@ e %ﬁmétb“’ linﬁr( 3hﬁlrid§}hﬂeth§}gﬁpﬁen@i 2 324 fliﬁ i1-

ntoro % 0XO0- %{ 2
Wﬂ}%dnbenm[b e][i 4]d1azemn-1 one ompﬂund 0. 140 .
H di benzo[ b, e], [ 1, 4] di azepi ne- 7- car boxanm de Conpound
no. 322.. O HOH HO\ I \\ HUNO Ac' NC N Acs \
C 1012 d 0321 O 5 A Halatfon of
10-acetyl -11-(2,4-dic op ) -3, 3-di net hyl - | - oxo- 2

,3,4,5,10, 11-
hexahydro | H di benzol b, e]Fl 4141 az \ne 7-carboxylic
acid 1012 (250 ng, 0.53 Afol 4“
4- (2- am noet hyl ) mor phol i npg EBE (203 ng, 1.06
mol ), HOAT (144 ny, 1.06 mml)0 and DI PEA (185 L,
1.06 mmol) in dry DV (5 nL) was stirred overnlght at
gﬂ@ LS g&%ﬁ&ﬁh%& pr'efgh%a frBr'ﬂq ot@a@!nmmwtouyﬁleﬁ@g 3,3-dimethyl-

I ut th water d? nHE S ﬁ(ﬁ{ﬁﬁﬁ ég I
PerhdoAdesu et B B%ﬂzplh 141 @ﬁepl{l g [R8g gy
Walogde haddcklbli@dfoliowiigbe pRRed@e (8RWUpedfor thampletll7em/z = 468
g&g ct 321: mz = 585 (MtH)}. Exanple 26: 1

tl-N- NN-dimeth lamino ro | -11- 2 4-dichloro hen

1 -3 3- dimeth I-1-0x0-2 3 4 5 10 11-hexah dro-1
%x%n?%%io laagﬁt% f‘i (ijl} %ﬁldr@ﬁxeﬁyﬂ% £ARINAN G- £aNpD YR 8 -
hexahydro-1H- dlbenzo[b e][l 4]d1azep1ne-7 carboxvlic acid methy! ester Compound
no. 520

Step A.

O 0
HOJLT::]:NHZ \OJLT::j:NHZ
—_—
NH, NH
1007
Thiony! chloride (16.0 mL, 220 mmol) was added to a suspension of 3,4-diamino-
benzoic acid (16.8 g, 110 mmol) in dry MeOH (200 mL). The resulting mixture was
heated at reflux. After 12h, the solution was successively cooled down to room
temperature and concentrated under reduced pressure. The residue was triturated in
diluted NaHCO3. Then, the precipitate was filtered off and dried to give 10.1 g (55 %)
of the target compound 1007.
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I 1015 d The title conpound 1015 was prepared in 73%
yield from 10-acetyl -1 1-(2,4-dichloro-

W@ b@npton28, 3- di met hyl -1 - oxo-2, 3, 4,5, 10, 11- hexptTy8P0d/065938

H di benzo [b,e] [ 1, 4]di azépi ne-7- carboxylic acid
1012 and 3- (NN-di et hyl ai ni no) propyl am ne foll ow ng
the procedure 20 reported for the preparation of
N-(ni.orpholin-4-ylethyl)-I

P 3B-4- di chl or ophenyl )-3, 3- dinmethyl- | -oxo-2, 3, 4,

5, 10, 11- hexahydr@- di benzo [b,e] [ 1, 4]

di azepi ne-7- carb de 321: rn/z - 557 (M+tH){. WO
2007/ 026024 PCT/ EP2p06 Q§5938 65 Exam |l e 27: 1 Odaces
I-N- 4-_rild Let Ryl Olqﬂﬂdl o hen 1 _-3n th
|-1- oxdR2 % 45, Phe¥ahidr o i
di aze ine-7- xamdé Conpqund . N
Cl ~N ( 1016062[ 5 The t|t|1eoa:orrf)ound 1046 e pt epar ed

in 53%yield from 10-acetyl -1 1- (2 4- di chl or o-

Ehenl ) -3, 3-di net hyl -1 -oxo-2, 3, 4,5, 10, 11- hexahydro- | H
heeyerareRiaEs [19081}1@3/ H095vre prepated s y M damgiofenzo acithethy]
]gstayxtragdﬁh&ah)yéd@h@mﬁ) foablyt (RE ploediRé PREFIUY BedcBR&T fRthe

or e

iscslﬂa%@ﬁf B ?%?Wgﬁ |d%FhE’r9P1é¢PHDTZ)3 1:2:109 | herploiresd optigs thyl-
yH)diBsn3o [, gTHL 4l azepin-1 oo+ 2omBpeting nd03Y1- hexahydro- 1

H di benzo [b,e] [1,41 diazepine-7- 10 carboxam de 321:
rnfz = 577 (MrH)+. Examle 28: 10-acet |-N NN-dineth
PepiChoeth 1 -11- 2 4-dichloro hen 1 -3 3- dinethyl- |
-0x0-2 3 4, 5,10, 11-hexahydro-1 H di benzo f \b,el [

1, 4] di azepi ne-y- car boxayr.de Corrpound nc}{{. 0¢8. 1 OH
N'" N/ N H 18 G 4& It compound
1018 was pre gm - acetwy| L|

1- (2, 4-dichl oro -3%3- dinethyl - [N

- 0X0- 2, 3, 4, 5, 10,1bds hekahydro 1 H di bengeg

1, 4] di azepi ne- 7- car boxylic 520 -

The title compound 520 was prepared from 1008 and 2,4-dichlorobenzaldehyde
following the procedure described for 10-acetyl-11-(2,4-dichlorophenyl)-2,3,4,5,10,11-
hexahydro-3,3-dimethyl- 1 H-dibenzo|b,e]| 1,4 |diazepin-1-one (compound no. 38):

m/z = 487 (M+H)".

Example 22: 10-acetyl-11-(2.4-dichlorophenyl)-3.3-dimethyl-1-0x0-2.3.4.5.10.11-
hexahvydro-1 H-dibenzolb.ell1.4]diazepine-8-carboxvlic acid methyl ester Compound

no. 521.
@[“{5 @
N
CE)
NH,
O

1009 0
O Cl

1011 Cl

The title compound 521 was prepared from 1009 and 2 .4-dichlorobenzaldehyde
following the procedure described for 10-acetyl-11-(2,4-dichlorophenyl)-2,3.4,5,10,11-
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acid 1012 and 2- (N, N-di et hyl am no) et hyl am ne
follow ng the procedure reported for the preparation

W@%007/026024 PCT/EP2006/065938

10- acetyl - N- (nor phol i n- 4-yl6&t hyl )-11- (2, 4-di chl or ophen

yl)-3,3 20 di net hyl -1 -oxo-2, 3, 4,5, 10, 11- hexahydr o- 1H

Fﬂéﬁﬁ%@lﬁ, 81115@&513411@41 aﬁﬁﬁid}@eﬁi 4%5@% mode (Bakound had. 38): m/z =
0 acety (2-piperidin- |

4%] ﬁ??) 11- (2 4 di chl or ophenyl ) -3, 3- dinethyl - |

-0x0-2 3 4 5 10 11- hexahydro 1 Hdi benzo [b, e] [

prepafed'fron110HaCety -I1 (2 4 dlchlorophenyl) 3 3- |

di nethyl - | -oxo-2, 3,4,
[b,e] [ 1,4] diazepine-
2- (pi peridin-1-yl)ethyd
reported for the 5 prepar
10- acetyl - N-(norpholln 4-vyl ,
yl)-3, 3- dinethyl - -oxo 2»&(4 5/10y\11- hexahydro- 1

H di benzo [b,e] | 1 4] ogéepﬁ €- arboxanide 321:

mz = 583 (M+H). Exanple 10- acet Y- N

(2-cyanoet hyl )-11-

2, 4-di chl orophenyl) -3, 3-di meth_yl -1 -oxo- 10

A v, Of@l,tﬁlﬂlm]}@/ﬂﬂdkldd‘lﬁ{dlréﬁe (3 54dg, Behmond}) wasladdled iz suspension

PR PR R SR o b 00 Wl o
ﬁrlr@nm[b,eﬁéélﬂ@Aaquwbcaxb@fyéwa@wdpﬁbhkﬁssw 326 (2. Qii’érﬁet‘ﬁW”O )in
Iwa’té? %S %Lz raﬂ(?] gﬂﬁ2%%12€1&ﬁ9ﬁm§'5tﬁgfgﬂdif penzactiod meikture was

I azepi
it RO TRt A e b PR Bp g e with
tWgerphegaedid ATordfl.87 g (96.4 %) of the title product 1012: m/z = 473 (M+HY".
10- acetyl - N- (nor phol i n-4-yl et hyl )-11-(2, 4-di chl orophen

yl') -3, 3-di net hyl - | - oxo-
Zx3mle5241 0 0-htethle krbiéirdo

%e;?ﬁ{vgﬂ)x 9@&#@&11%3[17 elﬂiﬁﬂdl S-Q:MEBQU}hc acid Compound no.522.

ﬂ

O CI
522 CI

ydro-1 H-di benzo
acid 1012 and
g the procedure

10, 11- hexa

The title compound 522 was prepared from 10-acetyl-11-(2,4-dichlorophenyl)-3,3-
dimethyi-1-0x0-2,3,4,5,10,1 1-hexahydro-1H-dibenzo[b,e][1 4ldiazepine-8-carboxylic
acid methyl ester 521 following the procedure described for the preparation of
10 acetyl-11-(2,4-dichlorophenyl)-3,3-dimethyl-1-o0x0-2,3,4,5,10,1 1-hexahydro-1 H-
dibenzo[b.¢][1,4]diazepine-7-carboxylic acid 1012: m/z =473 (M+HY".
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20 Exanple 31: 10-acetyl-1 1- 2 4-dichloro hen 1 -7-h
drox nmeth 1-3 3-dineth 1 2 3 4 5 10 11.-hexah dro-1

wok@ozzo b e 1 4 diaze in- | -one Conpound nRCT/BRR®06/055938

HHO/ 1 NHO/ ONO O@& 0 d 520 C 523 G WO
2007/ 026024 PCT/ EP2006/ 065938 67 Sodi um bor ohydri de

E%ﬂvms ?@-a&tmmi(ﬁm%al@GiQ@@lhﬂwm1(9@ d%iﬁ@rob@ezﬁd} 3.3- dlmethvl—
ah

ut
3 et O O 1 1 e

mmoanan@ $210 11- hexahydr o- 4

di benzo[ b, e] [ 1, 4] di azepi ne-7-car boxylic acid net hyl
ester 520 (5.3 g, 10.9 nmol) in absolute ethanol (100
m). After 24 h, §9d| bor ohydri de (824ung,—21.8

' &

nol ) was 5 dddg Q/ t Re reaction ;
oper ati on *\7\%5 eat3 tinmes ('f ' ~Nof
NaBH4 wer e useo "NFHe peaction xtu : d

dropwi se to a sdl # [ of 2N HCk
precipitate col T eetled by fglggat ed W th
water and dried to givel 3.83 9o 79% of the ti€le

product 523 as a white powder: niz = 459 (M+H)+. 10
Exam|e 32: 1 O-acetl-7-bronmonmeth |-11- 2 4-dichloro
Reselutiont 30@icetst hl-(2,%-dghiprephegyl) 3. hdiwathidriooyor.ditbeHk bl -
Rex@hidrodiHdiRAL[bR [I1 4 @zegﬁﬁméﬁi‘goﬁ&c 2442912 (A0 mY, Br

aﬁégﬁﬁeﬁo@?mw@m@w& TR0 Ry Ogmon, HOAT

girdadugl 1.66 @ded anthDEE A 185qden (8t mmO§ ih dryaDBH (Srrel) was stirred
?bér&g F o r%lﬁ} t?rapeiatarec ml%nr, (t)h reacliosm n}lxhur% was d:lutf:cli]wllth gvaéer

(B mL), and the precipitate formed was collected by ﬁltrauon then Washed with water
ch "B b g?ve312‘b n'fz% %ﬁﬁ/}ﬂofﬁﬁé@ﬂw&{ﬁu&ﬂdﬁ‘ ;%GZ%RMEJ}&# 4]d

I azepl n-1™-one . The resulting

sol uti on was stlrred at roon1tenperature for | h. Then,

Ex@lhbilétzeﬂ1owﬂMNs\oﬂmdtmarﬁfnoﬁ@@wmtramaalbmaﬁﬁaaemm 3-
&

birboxmlﬂeﬂomﬂmntlnolm rriz = 522 (I\/H—|)+ 20 Exam l e
33: 1 0-acet |-7-chloroneth I-11- 2 4-dichloro hen 1
-3 3-dineth 1 2 3 45 10 11- hexah dno-1H di benzo Me
1,41 diaze in-1-one Conpoand noy X

al C C N

The title compound 1015 was prepared in 73% yield from 10-acetyl-11-(2,4-dichloro-
phenyl)-3,3-dimethyl-1-0x0-2,3,4,5,10,11-hexahydro-1 H-dibenzo[b,e][ 1,4 ]diazepine-7-
carboxylic acid 1012 and 3-(V, N-dimethylamino)propylamine following the procedure
reported for the preparation of N-(morpholin-4-ylethyl)-11-(2,4-dichlorophenyl)-3,3-
dimethyl-1-0x0-2,3,4,5,10,11-hexahydro-1H-dibenzo[b,e][1,4]diazepine-T7-
carboxamide 321: m/z = 557 (M+H)'.
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523 CI 1023 C1 Thionylchloride (238 L, 3.26 nmol) was
added dropwi se under nitrogen at OCto a 25 stirred

wa@ odoanzeed of 10- acetyl - | PCT/EP2006/063938

1- (2, 4-di chl orophenyl ) - 7- hydlr oxynet hyl - 3, 3-di net hyl -
2,3,4, 5,10, 11- hexahydro-1 Hdi benzo [b,e] |
kxé&lgfc%e Ph 'ﬁcctﬂ N{?m—%yga\%e‘&@gg 108, 4-dicRBrdPRhY)-YO-dimethyl-1-

20071 02602 EF20 L
0d - Ubﬁmzp &m? aih4idiazemne:&;cmbnxgmldef or

2nﬂnﬂﬁu@@4upncﬁgcold mater was added. The reactlon

m xture was extracted with DCM dried (Na2SO»4) and
evaporated to give 410 ng (79 % ofy,the title product
1023: 111/-7-477 (M+H)}.o5 Examplex34: 1 0O-acet 1-11-
2 4-dichloro hen 1 -3 3- ) X0-2 3 45 10 11-
hexahydr o-| H di benzo[ b, I aZ€py.ne- 7- car boxal dehy
de Conpound no. 1024. 3 N NON 5"
- 523 124 G C Manga L4
stirred solution of 10-gcetyl-I| 4 - dichloro- 10
phenyl ) - 7- hydr oxynet hji< 3, 3- dﬁﬂbthyl ;3,4,5,10, 11- hex
ahydro-| H di benzo[ b, e] [1,4]diazepin-l-one 523 in

I 0% oS ng 8 R S PSR 8 e
@WH 8, 3rdimthty e iqoandt U 8,10 Iflr-lhdxeh)eﬂod%dlbknwﬁe‘b gukldjazepine-7-

%plg) g%l?cpgcicg;@ Jng? ﬁﬂb}@gﬂgﬁg NEIE}&%QH{?/ ngthet cédu}é Fcported for the
@repaengion.of 10-agetyl-Hi(gorphobintenethyl)3l 13Cqt- ﬁ*@hqurﬂmﬁ) Lia
I?i%}bt‘ﬂ?ft -ok&2IB 4, 9% rlq’ffﬁkﬁhyliro 2H31iBerpo il lil4 AR kIne-7-

dro- | nzo ? aze in-1-one rrpound no.
@@Xﬂlﬁie Nﬂﬁm NO+[ ~/\ NOO1, NOC ~
Cl | 1024 C1 O 1025 G 20 A solution of

ﬁ@%ﬁg@é\ 104ac£tvl ﬂf (% & rle%t?lgﬁrenQXc!e)thv% 1?’1' F'i Jl.r%&clﬂyéroéhe%gﬁ 323-
I’liﬂnafﬂlvﬁiﬂxb-la-ijtﬂ bdAAd fiizxelydig-4 Hediherep| helt (24 idszey
48:1h224ide 3B FBhind no. 1018.

| 0 H
: 0

~
5 ol )

1018 c|

The title compound 1018 was prepared from 10-acetyl-11-(2,4-dichlorophenyl)-3,3-
dimethyl-1-0x0-2,3,4,5,10,11-hexahydro-1/-dibenzo[b,e][ 1 ,4ldiazepine-7-carboxylic
acid 1012 and 2-(N, N-dimethylamino)ethylamine following the procedure reported for
the preparation of 10-acetyl-N-(morpholin-4-ylethyl)-11-(2,4-dichlorophenyl)-3,3-
dimethyl-1-0x0-2,3,4,5,10,11-hexahydro-1H-dibenzolb,e][1,4]diazepine-7-
carboxamide 321: m/z = 543 (M+H)".

Example 29: 10-acetyl-N-(2-piperidin-1-ylethyl)-11-(2.4-dichlorophenyl)-3.3-
dimethvl-1-0x0-2.3.4.5.10.11-hexahydro-1/-dibenzo[b.e][ 1.4 Idiazepine-7-

carboxamide Compound no. 1019.
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0.44 mmol ) and 4-(2-am noet hyl ) nor pholine (53 p.L,
0.40 mol) in DCM (5 nL) was stirred at room

wao eosper@eare for 30 minutes. Then, NaBH( QAc) 3 FAREP2906/065938

0.57 mmol) and acetic acid6(26.3 L, 1.2 eq.) were
added. The resulting reaction mxture was 25 stirred
overni ght at roomt erature, then quenched with a

saturated sol ution oprD 20 /OZGQP / EP2006/ 065938
69 sodi unbi car bonat &y extract t CEt, dried

(87% of the

(Na2SO4) and evapor at ed tngi b&
Examle 36: 1

title product 1025: rsmz = 571
0-acet 1-11(r)2 4-dichloro hen 1°-3; imeth 1-7- 3 . N
N dimeth | 5 amino ro |amnonete 1 -2,3,4.5 10 11
-hexahdro-1 | dibenzo b e '14 diaze in-1- one Conpound
no. 1026. H HNI1 \ 0 NNC 1026 O The title
dbapdanemnope A% wos prearsd ffonp pR-acetyl-1 1-(2,4-dichlorophenyl)-3,3-
gf?ﬁélttf)ﬁt 1|¥b>zld-b,3 (425 éﬂ%@%ﬁéﬁa%éfiagﬁﬂﬁlﬁeﬁé’b &g,'e} [} 41diazepine-7-carboxylic
ine -1-0x0-2,3,4,5,10, 11- ahydr o- .
asind AL pt i mericior ) B Te 1) {a b B P eRsHyiacnasd for the
prRPadtioNo Nt Thsepg 1y aoiphopi-apydtai-n e-( atdicbioghdryd)-3,3-

ro re 0 or .the arat.i o . .
BsegRde Y P 23050 MGl bR apl SRR G Rliaeping. 7
¢@boxampile B2 h-ndz v BBHY-&hHi nonet hyl ) - 2, 3, 4, 5, 10, 11- hexah
ydro-1 H-di benzo [b,e] [ 1,4] diazepin-Il-one 1025:
mz = 543 6N%FD+. 15 Exanple 37: 10-acet 1-11- 2

xa@inplel38¢ virNy(Z-cgangethybipl 11(2A-dishlopophenyl)-3.Jedipethyl-1-oxo-
am neonel Mrkkatddd- #2870 b.e][1.4]diazepine-7-carboxamide Compound
11-E§@ahydro-1kkd|benzo[b,e][1,4]diazepin-l-one

d no. 1027. H HNI \ ~/\NOa N 1027 Cl The
title conpound 1027 was prepared from 10-acetyl -1
1- (2, 4-di chl orophenyl ) - 3, 3-0 20 diyret -

- 0x0-2, 3, 4, 5, 10, 11- Im»@hy& Q: -e@
e pol

di azepi ne-7- car boxal dehy
4-pyridyl ethylam ne follow n
for the preparation of cl
10-acety|-|1-(2,4-dich|orophen;?)-3 e
rphol i n-4-yl - 1020 c
et hyl am nonet hyl ) - 2, 3, 4, 5, 10, 11- hexahydro-1 H-di benzo
be Bhie bompddi ! ARERIAA _pre]pafe%rheorr} ?8—%:cetyl-1 1-(2,4-dichlorophenyl)-3,3-

b
dimethyl-1-0x0-2,3,4,5,10,11-hexahydro-1 H-dibenzo[b,e}{ 1,4 |diazepine-7-carboxylic
acid 1012 and 2-cyanoethylamine following the procedure reported for the preparation
of 10-acetyl-N-(morpholin-4-ylethyl)-11-(2,4-dichlorophenyl)-3,3-dimethyl-1-oxo-
2,3,4,5,10,11-hexahydro-1H-dibenzo[b,e][1,4]diazepine-7-carboxamide 321: m/z = 525
(M+H)".

Example 31: 10-acetyl-11-(2.4-dichlorophenyl)-7-hydroxymethyl-3,3-dimethyl-
2.3.4.5.10,11-hexahydro-1H-dibenzo[b.e][ 1.4 )diazepin-1-one Compound no. 523

0] H H
ey § =

o e

—_—
N 0 N ©
Q

Ot(c; O ‘]/01 O

523

Ci
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mz = 563 (MtH)+. 25 WO 2007/ 026024 PCT/ EP2006/ 065938
70 Exanple 38: 10-aces 1-11- 2,4-dichloro hen 1 -3

wa2a7piobd | -7- 2 N N-dinmeth 1- ammi no et h | ani rOT/ERL006/065938

-2 3,4,5,10, 11- hexah dro-| kP di benzo-b e 1 4 diaze
in-1- one Compound no. 1028. HHIVI \ O o-r-: f C

%Q@lﬁm@orghy-ﬁlﬂx@e (82{4] fg qu@& \ifﬁ)szeﬁld\é@ o8 RaEeE af oiMon of

d o e PRI i 5 AFE R by 1

dib@ﬂ;ﬁﬂb Bf1 ﬁﬂdlmpbmﬁa&aﬂbdsme atid2dethyidster 520 (5.3 g, 10.9 mmol) in

619 g)lgg%lu grﬁ V% %g&% g ggﬂl?lgl bg?{%{yﬁ%@%?ﬁ%g, 21.8 mmol) was
iddcalgethd rehdiofZnidtué. é{mlmmpﬁ@ﬂwx-lgaegtedﬁnﬁ;pwmtzﬂ 14 eq. of

(\%B@B rv&'?ﬁb%e@) erggcmﬂh mixture was added dro WIS(": to a solution of 2N HCI
am nonet 4,5,10, 11- hexahydr f

(500, m}) jf@le @r%@fq}ww_ ShEcleddx ﬁltﬁqué)nzwgﬁqg e,_w';r]azlzgr an?i dtt 1]ed to
Eﬁ@ g (3797% 1Regile prodiet 523 4s dinditk poadben/A= 439 (M+H)".
di me

2- i eridin-l- 1| -
et hyl am nomet hyl]-2,3,4,5,10, 11- hexahydro- | H-di benzo
[Eliaﬁble[ 3211 Macdyh?-bmnmmethviel 1- Mmhmmwﬁﬁeimﬁm

dlnethyl - 0X0- 2 3,4,5, 10, 11 hexahydro 1 H-dlbenzo
[b,e] [ 1, 4] dlazepl car boxal dehyd 4

2- (pi peridin-1- d ine follo g
reported forH@h e Faf i on of Bfmtgigi
10- acetyI-I1(2 -~o g orfopheny™) - 3, i

(2- mor phol i n- 4- yle yl
ydro-1 H-di benzo [b, & 1,4] diazepin-ST e

mz = 569 (MtH) +. BRanpl e @0: 10-acet 192 2 O
4-dichloro hen 1 -3 3-dinmeth |-7- 2-c anoeth | am no-

%E}bh%ﬁ l%rngk_)r%nﬁdel ei%;p%h?ﬁglihmol) was gléadu?llny added under mtrogen at
(@oﬁﬁ@aﬁ‘érr%so@mo 1‘9@02@5#1%ééﬁé%‘@@?ﬁ@@o%@/%@@%%ﬁﬂ 3.3-

dimethyl-2,3,4,5,10,11-hexahydro-1 H-dibenzolb,e]| 1 4|diazepin-1-one 523 in DCE
(2 mL). The resulting solution was stirred at room temperature for 1h. Then, a diluted

aqueous solution of sodium bicarbonate was added. The reaction mixture was extracted
with AcOFt, dried (Na;SO,) and evaporated to give 157 mg (68 %) of the title product
1022: m/z = 522 (M+H)".

Example 33: 10-acetyl-7-chloromethyl-11-(2.4-dichlorophenyl)-3.3-dimethyl-
2.3.4.5.10.11-hexahydro-1H-dibenzo[b.e][1,4]diazepin-1-one Compound no. 1023,

HO ﬁ Ct m
IR Ol
oﬁr ‘ali O;r0|‘a!7

c 1023 Cl

Thionylchloride (238 pL, 3.26 mmol) was added dropwise under nitrogen at 0°C to a
stirred solution of 10-acetyl-11-(2,4-dichlorophenyl)-7-hydroxymethyl-3,3-dimethyl-
2.3.4,5,10,11-hexahydro-1H-dibenzo[b.e][1,4]diazepin-1-one 523 (500 mg, 1.09 mmol)
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71 H HNO Ho CN 103 C1 C1 The title conpound 1031
was prepared from 10-acetyl -1

wa2q02/0Z60eki chl or ophenyl ) -3, 3- di net hyl - | PCT/EP2006/065938

-0X0-2, 3, 4,5, 10, 11- hexahyd®®-1. H-di benzo [b,e] [ 1, 4]
di azepi ne-7- car boxal dehyde 1024 and 2-cyanoet hyl am ne
fnqbte\m Mehih hendreQagdbERul RPRIL Bl af robhfie P pBiaeR@FRhOMhen,

%EG -coldeF§FL s gdsled: ThedRiPB pHEWA YasedtegicRvipehL docdy
RO Nerdi-cvipetithy kagive 410 mg (79 %) of the title product 1023: m/z = 477
Qa% t hyl ) -2, 3,4,5,10, 11- hexahydro-1 H-di benzo [b,e] [

, 4]/ di azepi n-1-one 1025: niz = 511 (M+H) +. Exanpl e

41: 1 O-acet |-11- 2 4-dichloro hen 1 -3 3-dineth 1-7
E‘Qém&‘é':s'a;”uf‘acem 1'1”(9t$d1%hlo?op%eﬁ‘yli53 %Odlﬂq%mvh%%dj 0351011

r+dlbenzo o €T, 41 dlaze |n- -on e npound no. 1032,
L d 1.4]dqmzg ¥/ alde Compaund po. 1024,

1032 was prepared from

10-acetyl -11-(2, 4-di chl or gphenyl ) -3, 3- di ne
-ox0- 2, 3, 4, 5, 10, 11- hexahdr o- 1 H- §i benzi
1, 4] di azepi Ng;-A 5 .rﬂﬂbaldehyde and pr phol i ne
followi ng the prfgﬂour- Fepertedfo preparation
\chlorophen%%r 3 3

of I 0-acetyl - -
_di met hyl - 7- ( 2- rmP{{ﬁ ol '-
yl et hyl am nonet hykas- 2 3,

5, 10, 11- he%&‘f?ydr o-1cl
H-dibenzo [b,e] [ 1,4] diazepin- | -one 1025 mz =
528 N%IeQQ 20 Exa le 42: 1 0-acet
Moggenssof ) isiie pvas 3desikfrpesiFrefl sciuting ﬁ%}%aqﬂ}ﬂpi 1r(g-4rdichloro-
g@ tmhgdra;x Irﬁetﬁylﬁ?: §-d1iﬁetﬂlﬂ-l fnem;ﬂ)ld 0,11- hexahycllro lH-dabenzo[b e]
r.o- 1.0€e In

R Goneradn i B0 P26 b P PRy Disesied o
YEiﬂulxl After 2 days, the reaction mixture was cooled down to room temperature,
filtered over kieselguhr, and evaporated to give 400 mg (40 %) of the title product

1024: m/z = 457 (M+H)".

Example 35: 10-acetyl-11-(2.4-dichlorophenv}-3.3-dimethyl-7-(2-morpholin-4-
vlethylaminomethy-2.3.4.5.10.11-hexahvdro-1/-dibenzo[b.e]]1.4]diazepin-1-one
Compound no, 1025,

oA\@N O + N/NHQ_. ;N»\@Z O
OT L) O) ™ T

al 0 o 1025 cl

A solution of 10-acetyl-11-(2,4-dichlorophenyl)-3,3-dimethyl-1-ox0-2,3,4,5,10,11-
hexahydro-1H-dibenzo[b,e][1,4]diazepine-7-carboxaldehyde 1024 (200 mg, |

0.44 mmol) and 4-(2-aminoethyl)morpholine (53 ul, .40 mmol) in DCM (5 mL) was
stirred at room temperature for 30 minutes. Then, NaBH(OAc); (122 mg, 0.57 mmol)
and acetic acid (26.3 pL, 1.2 eq.) were added. The resulting reaction mixture was

stirred overnight at room temperature, then quenched with a saturated solution of



HO01, 1 7\" C 1033 C The title conpound 1033 was
prepared from 10-acetyl -11-(2, 4-di chl orophenyl) - 3. 3-

waleoweoopbs | - oxo-2, 3, 4,5, 10, 11- hex ahydro-1 Hdi/PRWAE065938
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[b,e] [ 1,4] diazepine-7- oarboxal dehyde 1024 and N
met hyl propyl am ne foll owi ng the procedure reported.

g&ﬁuxébﬂcﬁ%eﬁﬁ@ %fr%tg&%ﬁﬁfAcOEt dried (NazSO4) and ?*’\F]aplora;ed(tg give
i C me o
FhoR (1% oy 6 EHs P ROREORg ) - 31 s T T

5,10, 11- hexahydro 1 H dibenzo [b,e] [ 1, 4]d|azep|n-l
_ 314 M1

}mnnb@prppﬁemumhme—thvﬂ 2.3, 4 5, IO 11 hexahydm 1 ~d1benzo[b e]ll 4]d1azemn«l—

|- 5, 10, 11- hexahydr o- | H-di benzo[ b, e] [ 1,
S EBAnG u6; fozt, Conpound no. 1034, H N~ 1 N O~/ \
NO NH2 0:1, 1034 C The tlhle cemrpound 1034 was
prepared from 10-acetyl -1 1-(2, 4nd or ophenyl) -3, 3-
di methyl - | -oxo0-2, 3,4, By hexwhydro-1 H di benzo

[b,e] [ 1,4] diazepineJZJ15 hyde 1024 and

4- (am nocar bonyl ) pi peril[di ne f Ghnt he procedure
reported for the prepgration
10- acetyl - 11- (2, 4- di chl or ophen ﬁ‘% j met hyl - 7-

(2- mor phol i n-4-yl et hyl am nonet ) - 2 3,4,5,10, 11- hexah
ydro- 1H di benzo[ b, e] [ 1, 4] - dlazepln 1l-one 1025: mz =

569 «(MrEhmpondd EHRENWhe plepared DordCHI-adetyl 1-1-(2,44didhlohipbey])-3,3-

- - h
U5Rahyl Bl PR 0T e el BBl A ik tRL 1
ehrbpialddldidaA6p4 mnd B- (J\bﬁehmhp]@um@pmpylmg fogoving the procedure

i%%}g %2‘{3(%24}133 ﬂ%ﬁ?&%@ﬁ/ @65@ %get%ﬁﬁ gNi Blcﬁi\oroﬂ}{eﬁﬂfﬁ% 3Qimethyl-7-

To B et Do bSrihh STsXabyGro- | H-cibensolbell 1.4

Q{hﬁ%ﬁiﬁyﬂ _ohe PG 23+ 44PMOHTL- hexahydr o- 11- 1- di benzo[ b,
4] di azepi ne-7- car boxal dehyde 1024 and

4- nethylplpera2|ne follow ng the procedure reported
fRxandphe3 7: 10-acetyl-11-(2.4-dichlorophenyl)-3.3-dimethyl-7-[2-(4-pyridyl)ethyl-

aminomethyl]-2.3.4.5.10.11-hexahydro-1H-dibenzo[b.e][1.4]diazepin-1-one
Compound no. 1027.

H
N
8
o)
N
o
& :TCt q!D

N 1027 C

The title compound 1027 was prepared from 10-acetyl-11-(2,4-dichlorophenyl)-3.3-
dimethyl-1-0x0-2,3,4,5,10,11-hexahydro-1/-dibenzolb,e]{ 1 ,4]diazepine-7-
carboxaldehyde 1024 and 4-pyridylethylamine following the procedure reported for the
preparation of 10-acetyl-11-(2,4-dichlorophenyl)-3,3-dimethyl-7-(2-morpholin-4-yl-
ethylaminomethy!)-2,3,4,5,10,11-hexahydro-1H-dibenzo[b,e][ 1 4]diazepin-1-one 1025:
m/z = 563 (M+H)".
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5 preparation of 10-acetyl -
1- (2, 4-di chl orophenyl) -3, 3-di net hyl - 7- ( 2- nor phol i n- 4-

wQ b@vigdoadqi nonet hyl ) - 2, 3, 4, 5, 10, 11- hexahydr o- 1PCT/EP2006/065938

H di benzo[ b, e] [1, 4] di azepiTm-1-one 1025: mz = 541
(MtH) +. Exanpl e 45: 10-acet |1-11- 2 4-dichloro hen 1

Eﬁ@%z@'ﬁgg{‘} Bcétvﬁi’l i2. Lﬁ&wﬁ!e[bn}lerﬁyl'}@tBhdu]ﬂethlviLe [2-(N, N dimethyl-
QIO Y !

4 1azepin-1-

o 4 3¢ Kl Qe
&ﬂﬁ@aﬁmoﬁhﬁxﬁniﬂzs Conpound 1037 was prepared from
10-acetyl -11-(2, 4-di chl or ophenyl) -3, 3- di net hyl -

- 0X0- 2, 3,4, 5,10, 11- hexahydro- 1 'e-nzo[b,e] [ 1,4]
di azepi ne-7 15 carboxal dehyde N d pi peridine
foll owi ng the procedurinNre the preparation
of

10-acetyl -11-(2,4-dic IoropQﬁﬁyw)
r phol i n- 4-

erthyIan1nonethyI) 2 3, 4, 5029, 11-‘ ydro-1

H di benzo [b,e] | 4] dlazepln | -one 7 1025: mz = 526
(MtH) +. 20 Exanpl e 46: 1 O-acet |-11- 2 4-dichloro hen
The 8tl8 ecknpetrid 1028 wag podpedidrirdm 10-acetyl-11-(2.4-dichlorophenyl)-3,3-

Fﬁ*ﬁ%’d)r g’“’sﬁ 455 %6)’1 H’%néa’wgmlbje“ggkﬁwé%@% 026024

p@bp@@@w@qb @@Z\}tﬁggl 2-(M Neflimqthyy lgmine pthygemingfolloporgtheprocedure
TJb%rtEJj tdr8he &Hmh &Oﬁﬂaeéﬁ%s 1R1epadietlofobRMyH 3%@h¥thyl-7-

|ch hen
i W}ﬂ Iyl Hgn%msthzi%- Pr-AdQdhshsreiip-1/1-dibenzolb.e][1.4]
didbesigafdneetloRs; MlzcH s00epiFigy' 7- car boxal dehyde 1024 and
pyrrolidine follow ng the procedure reported for the 5
preparation of
E&amobtaﬁl 10-teqtpl- U-(ii.4Hicbloogribeny

Q- di met hyl - 7- (2- no

y
.A030. [ 1 4]diazepin-l-one 1025 mz = 512

™y T 0

1030 cl

The title compound 1030 was prepared from 10-acetyl-11-(2,4-dichlorophenyl)-3.3-
dimethyl-1-0x0-2,3,4,5,10,1 1 -hexahydro-1 H-dibenzo[b,e][ 1,4 |diazepine-7-
carboxaldehyde 1024 and 2-(piperidin- 1-yl)ethylamine following the procedure
reported for the preparation of 10-acetyl-11-(2,4-dichlorophenyl)-3,3-dimethyl-7-
(2-morpholin-4-ylethylaminomethyl)-2,3,4,5,10,11-hexahydro-1//-dibenzo[b,e][1.4]
diazepin-1-one 1025: m/z = 569 (M+H)".

Examnple 40: 10-acetyl-11-(2,4-dichloropheny!)-3.3-dimethvl-7-(2-cyanoethylamino-
methy1}-2.3.4.5.10.11-hexahvdro-1 H-dibenzofb.e][1.41diazepin-1-one
Compound no. 1031.
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Exanpl e 47: 10-acetyl -1
| - (2, 4-dichl orophenyl)-3, 3-di net hyl -7-[2-(pi peridin-|-

W@ 1007/026024 PCT/EP2006/065938

et hoxynet hyl | -2, 3, 4, 5, 10, 171 hexahydr o- | H- di benzo[ b, e] [
1, 41di azepi n-1-one Conmpound no. 1039. H N OH OBr N
NO+NO 7\'" a NNO1 "\ Of10390| 1022 d
Sodi um hydride (17 ng, 60%in Hm oil, 0.42 mmol)

was added at 0 C under N 50l uti on of
N- pi peri di neet hanol (¥ am
m.). The 15 resulting-solu N

mtol ) in dry DVF (4
Qdded at 0 C under
argon to a solution 10aﬁztyl /- By ono- nmet hyl -1 |
- (2, 4-di chl or ophenyl ) - 3 31%3 3,4,5,10, 11- hexah
ydro-1 H-di benzo- [b,e] | 4]d| azepidi- | -one 1022 (200
my, 0.3 8 mml) in dry DVF (2 nL). After 2h, the
t t diluted with ice- 7
{55 AT o B ik T CELE A Sl >
ammﬁ 20k &2 08010, E\B@ekah?h@an{dﬁmnzdhmﬂ{lmdiatepﬁn&’é was
ziirbox qge%?zal Y@i%ﬁ%@ éﬁa%%gtg\ﬁl\ﬁ/fnﬁ }:\%hntg(ﬂ?h\al\glloggﬁ}re ﬁegglﬁe(( for the

wiephrabipn n&10-dedtyefl 1¢ @&E@@@om@dns@%&éﬁlaﬁ&wl -THRenprebpliuéd-
:9%?1}/ é:ﬁmBhﬁ%@a?Sdz in StiQ)l He %&@ 19#@1?)@15&;[@@} 1,4Bazepin-1-one

ue was met hanol iltered

aAs: %/ﬁcesﬂtlf(%ﬁea under vacuum The resi due was

purified by colum chr omat ogr aphy on al um na

Al ", g l o L y
ﬂmetHﬂ) 2030475 @Qﬁﬂ)%xﬂ@'ﬁt@ﬂ’ﬂﬁﬂﬁdf@a 4]di ] 48 1
%Eggiudd-ﬁhg4dlchloro hen 1 -3,3-dimmeth |-7- 3-

mno ro ox netl-i I -2,3 4,5,10
11- hexah dro-1 H-di benzo b.e 1 "4 dihaze in- | -one
Compound no. 1040. H o N NO '@ N Cl 1040 Cf 5

The title conpound 1 NV ' from
10- acet yl - 7- br ononet 11

The title compound 1032 was prepared from 10-acetyl-11-(2,4-dichlorophenyl)-3,3-
dimethyl-1-0x0-2,3,4,5,10,11-hexahydro-1H-dibenzo|b,e][ 1,4]diazepine-7-
carboxaldehyde 1024 and morpholine following the procedure reported for the
preparation of 10-acetyl-11-(2,4-dichlorophenyl)-3,3-dimethyl-7-(2-morpholin-4-
ylethylaminomethyl)-2,3,4,5,10,11-hexahydro-1 H-dibenzo[b,e]{ I ,4]diazepin-1-one
1025: m/z =528 (M+H)".

Example 42: 10-acetyl-11-(2.4-dichlorophenyl)-3.3-dimethyl-7-(N-methyl-N-propyl-

aminomethyl)-2.3.4.5,10,11-hexahydro-1H-dibenzofb.e]{1,4]diazepin-1-one
Compound no. 1033.
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di chl orophenyl ) -3, 3 -di nethyl -2, 3, 4,
5,10, 11- hexahydro-1 Hdi benzo [b,e] [ 1,4] diazepin-

wa2me260L2 and 3- (NN-di et hyl am no) propanol fpCT/BRINE065938

the procedure reported for 72t he preparati on of

10- acetyl -1

| -(2,4-dichl orophenyl)-3, 3-di net hy{ - 7-[ 2- (pi peridin-| -
yl ) et hoxynmet hyl ]-2, 3, 4,5, 10, 114 hexahydr o- 1H di benzo| b,

e] [ 1, 4] di azepi n- I-one\lo ' = 544 (M+H) +.
Exanpl e 49: 10-acetyl - ‘2’:

(4- (phenyl am nocar bonyl -8, 3% inethyl 2 3 45
10 11- hexahdro-1 H-d|b e 1174} diaze in- | -one

Conpound no. 1041. H N p N OCI‘ 041 H 15 The title
conpound 1041 was prepared ##@m cl
4- (phenylaninocarbonyl)benzaldehyde follow ng the

g%;ﬁné)% 8 th gg d\lfv%s{.'p%ggre irom ﬁ) aceiyfl 11-(2,4-dichlorophenyl}-3,3-
[dhﬁmhjd) F-2x324,45,1Q ] L-hetudydboy if-ditindo|dichig tdibzehine-7-

(088880l 8] ko 2 ALHLRRERA e 18RSk SRIBRKRS eppreed for

Mheapespatatifh  dfe h0-aegtyInbls(R.4- dwhtpr{néwnﬁl)"-?@ Gugihyd{/H2tmorpholin-4-

| in-1-one
}egh e%lﬂ-iglf)ﬂq%@gﬁéﬁfg‘% %L%Llnlahér?;)aﬁﬂmﬁgﬂgpdl%%m;ogb %}}1 ﬁ%ilazep 1-0

P25 ppoo0dfekE9Es 76 H N NOO S 1042 O N\ I O
The t|tIe conmpound 1042 was prepared from
I ; gmcar%on 1)-

ada‘t— l-rﬂ_elh 1 5 5& [l d)-rhexah dro IH dlbenzo b.e 14 diazepin-1-one
ddnddas 1634, 10, 11- hexahydro- 3, 3- di net hyl -
[ 1,4] diazepin-l-one 5 (conpound no.
38): mz = 558 (N%FD+ Exanpl e 5& 1Q~acet 1-11- 4- N
hen | am nosul fon 1 hen | -3 3-dine 2 3451011

- hexahdro-1 H di benzo eNT,
no. 1043. NO 0

The title compound 1034 was prepared from 10-acetyl-11-(2,4-dichlorophenyl)-3,3-
dimethyl-1-0x0-2,3,4,5,10,11-hexahydro-1/{-dibenzo|b,e]} 1,4]diazepine-7-
carboxaldehyde 1024 and 4-(aminocarbonyl)piperidine following the procedure
reported for the preparation of 10-acetyl-11-(2,4-dichlorophenyl)-3,3-dimethyl-7-
(2-morpholin-4-ylethylaminomethyl)-2,3,4,5,10,11-hexahydro-1H-dibenzo[b,e}{1,4]-
diazepin-1-one 1025: m/z = 569 (M+H)".

Example 44: 10-acetvi-11-(2.4-dichlorophenvl)-3.3-dimethyl-7-(4-methvipiperazin-1-
vimethy1}-2.3.4.5.10.11-hexahvdro-1-dibenzo[b.e][1.4]diazepin-1-one
Compound no. 1035.
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NO 1043 0 "S NH 10 A solution of lithium hydroxide
hydrate (11 ng, 0.26 mmol) in water (0.5 L) was

w@odwem2@e4 0 C to a stirred solution of 10-acetBCEFEP2006/065938

[4- (N-acetyl -N phenyl am no-73
sul fonyl ) phenyl ] - 3, 3-di net hyl - 2, 3, 4, 5, 10, 11
- hexahydro-| Hdi benzo[ b, e] [ 1, 4]diagepin- 1-one 1042

(133 ng, 0.26 nmol ). After 12 ha{ otm t enper at ur e,
the reaction mxture sAdi Lut £d a saturated

sol ution of annoniun16ﬁ? ragted twce with 15
AcCEt, washed wi th bMN-ge, e (Na294) and

evaporated to give 100 ny of
516 (M+H) +. Exanple 52: 10-acety¢
1- (4-nitrophenyl) -3, 3-di met hy{ga2, 3, 4, 5,30, 11- hexahydr o
-1H di benzofb, el (1, 4] di azepi n-1-one Conpound no

1044. WD 2007/026024 PCT/ EP2006/ 065938 77 H ?

Toa sitiepmPprends § 086 avas prgrotddrorn 44-agefs]- pt- é%aéwdé?éﬂqr@ﬁmn )-3.3-
'dﬂﬁ&hﬂeﬂb% e, 354 2149 @Lhéxaifyafoobﬁraa@;ﬂ@ﬂweqdp 410mbdNd-ng

f@‘_bg%aééi)%%dg rig%@argi é&fr@ﬁ]yg?lgg%ﬁ?fgﬂoyug tﬁie @r%d‘ff reported for the
hespakyidh of $oacay1nen-m4-dichmoa¢ﬂaeny1@{3m éhfeihyd]/dRanephokit-4-
%%%hygco &yl)rg3 4,%??0 lln’llcxaﬁydm ﬁ?glbgnzo'_p) [b.e][1 'Z:ﬂ(cﬁg% fh-1-one

aazarm/nepﬂmmﬂ)é 3-di methyl -2, 3, 4,5,10,1 1-hexah, dH
di benzo b e 4 diaze in-1-one Cbnpound no 1045. H H
N\/INNO-~~N00 1044 1 . NO2 1045 N H 10
Exawple450 40geetvl-11-(2.4-dichlorophenyl)- 3 3-dimethyl- 7 (plperldm-l -ylmethyl)-

10s f6 el =HedkalAirari L ABOEOM.1F B4 RidépiBiibrle- 2, 3, 4, 5, 10, 1

- hexahydr o- di benzo[ b, e][ 1, 4] di azepi n-1-one 1044
k@rﬁl@@{&&ﬁm) in MOH (3 nL) and THE (3 nL) was
added to a suspension of iron (476 yyg, 8.52 mmol) and
ammoni um chl ori de (460 ng, 8. ol ) in water (3

m.). The resulting nlftﬁfe\ﬁfjﬂhes d at 70

1037 ol

product: niz =

The title compound 1037 was prepared from 10-acetyl-11-(2,4-dichlorophenyl)-3,3-
dimethyl-1-0x0-2,3,4,5,10,11-hexahydro-1 H-dibenzo[b,e][ 1,4]diazepine-7-
carboxaldehyde 1024 and piperidine following the procedure reported for the
preparation of 10-acetyl-11+(2,4-dichlorophenyl)-3,3-dimethyl-7-(2-morpholin-4-
vlethylaminomethyl)-2,3,4,5,10,11-hexahydro-1/-dibenzo[b,e][1,4]diazepin-1-one
1025 m/z = 526 (M+H)'.

Example 46: 10-acetyl-11-(2.4-dichlorophenyl}-3,3-dimethyl-7-(pvrrolidin-i-yl-
methyv)-2.3.4.5.10,11-hexahvdro-1 H-dibenzo[b.¢][1.4]diazepin-1-one
Compound no. 1038.




T. After 2h, the reaction mxture was filtered on
ki esel guhr and extensively washed 15 with AcCEt. The

W@ owhion®2or gani ¢ extracts were washed wi t h bri PET/EP166/065938
dried (Na2SO4) and evapordted to give 272 ng (35% of
the title product 1045: mz = 376 (MtH) +. Exanple 54:
10- acetyl -11-
[ 4- (phenyl sul f onyl am no) phenyl
11- hexah dro- 1H di ben :
Conpound no. 1046. éi}g N
NS\ / 11, 11 20 H _
78 A solution of 10-acetyl-©
1- (4- anmi nophenyl ) - 3, 3- di met hy192 = 4, 5,
10. 11- hexahydro-111 di benzo[ Db, e][1, 4?d|azep|n | - one
1045 (127 ny, 0.34 mmol), benzensulfonyl chl ori de
(Fﬂétlge Bd: meld%@Sg AR bep h{%d@é&ﬂ 9@ A& {12 10t)4- &@ﬁloﬁilﬂhéﬁ)ﬂﬁB 3-

room-t ure Tor on..m xt ur
0L e L P bl a L TE o SEEI G mehirf v
exbbatdpgdov 023 aﬁld@%hdmmtwdngwﬂerpr@creum regbirieddor the

bR 2o Cufebit By SuRngL Al
kel dnigpinethy )23, é,édﬁlldmﬂxo})ph@ﬁﬂ Jib@)z8lH¢] ﬁh*ﬂjd;e{zepm 1 -one
{035 4},,@ ]quﬁ%r §1§~xahydro | H di benzo[ b, e] [ 1, 4] di azepi n-1

-one npou 1047 HNO NOK 1047 N 10 O The
title conpound 1047 was prepared from

a@Qaﬁs@Mw 10-dcdt = ANINRPBRERY PhesyI B3, 3-dllélethvl _7-2-(piperidin-1-yl)-
ﬁ&ggwn hﬂﬁzﬁk45inéqiwde%§§TéQLgﬂﬂp ﬂ eﬂﬁo imqﬁgégng

cdinmethl 2 3 45 10
e in-1-one

1045 NH 1045
PCT/ EP2006/ 065938

r ML\"PI T v Lwy T U

Woagsaindaod €639.1 bed for 10- acetyl-ll [4 (phenyl -
sul f onyl am no) phenyl ] -3, 3-di net hyl -2, 3, 4,5, 10, 11; hexah
ydro 1 H di benzo[ b\e] [1, 4] 15 di azepi n-1| -one 46:

nl z 480 (N% anpl e 560H 11 - [ 4- (phepylCa yl
oheny! see“‘net |-2,3, 4,5 10, 11- hexahydr 4-

1H di benzo 4 @i aze | 1 -one Co oun-;rﬁ 8.
Cl

1022 ¢l 7039 cl

Sodium hydride (17 mg, 60% in mineral oil, 0.42 mmol) was added at 0 °C under argon
to a solution of N-piperidineethanol (53 pl., 0.4 mmol) in dry DMF (4 mL). The
resulting solution was added at 0 °C under argon to a solution of 10-acetyl-7-bromo-
methyl-11-(2,4-dichlorophenyl)-3,3-dimethyl-2,3,4,5,10,11-hexahydro-1H-dibenzo-
[b.e]f1,4]diazepin-1-one 1022 (200 mg, 0.38 mmol) in dry DMF (2 mL). After 2h, the
reaction mixture was diluted with ice-cold water (70 mL). The pH of the resulting
solution was adjusted to 7 with 2N aqueous NaOH. Then, the reaction mixture was
successively extracted with AcOEt (3 times), THF (3 times). The combined organic
extracts were washed with brine, dried (Na;SO4) and evaporated. The residue was
triturated in toluene, the evaporated. The residue was triturated in DCM and methanol,
filtered and concentrated under vacuum. The residue was purified by column
chromatography on alumina (CH,Cl/MeOH, gradient 1:0 to 92:8) to give 85 mg (39%)
of the target compound 1039: m/z = 570 (M+H)",



10

15

20

H N N H 1048 0 20 The title conmpound was prepared
frominternedi ate 5-2 and 4- (phenyl carbonyl) -
whenzataehyde foll ow ng the procedure descri bepPlCT/BP2004/065938
-(2, 4-di chl orophenyl) 2,3, 4§
5,10, 11- hexahydr o- 3, 3- dlnethyl 1 FLdlbenzo [b e] [
' . . - . v (

scat
azZgpin-1-one

v;duhax@hﬂwu}l I--dlbenzo b,e 1 4- dlaze in- | -ore
Conmpound no. 1049. H z~/\N O 1049 5 The title
compound 1049 was prepared fram
11-[ 4- (phenyl car bonyl ) ph

di net hyl -2, 3, 4,5, 10, 11-

1, 4] di azepi n-1-one 10 fo
descri bed for 0
10- acetyl -1 1- (2, 4-di chl rophen?!) 3, 4,5, 10, 11- hexa-
hydr o- 3, 3- di net hyl - | H- di benZ®fb, e][lCh]dlazepln | - one
(conpound no. 38): in/z - 465 (MtH)+. 10 Exanple 58.

3162‘ I;.lﬂﬁ @&Hg&ﬁL %Xmﬁr\ﬁggle&ared from 10 acetyl 7- bromolmethyl 11-(2,4-

Rl ptony o beTei 5 o B Her e idiszepin-
Nne4432 ald 34, J\M@eﬂﬂl@ﬂur@ﬁﬁo@nﬂ follaevidd the @rcﬁ:@dime wepdrted for

43 was prepar.ed t
B 5ot B e GRp SR T SR apiperidin--
gt)et(meﬂymahyi@é@rﬂ,ﬁ,éﬁ 1f dﬁxﬂmﬁ({ﬁlﬂ-cﬁbmbﬂraﬂﬁh@]ﬂwamn—} -one 1039:
%V% § i1- hexahydro- 3, 3-di nethyl -1 H di benzo [b, €]

|aze i'n-1-one 5-3: nn/z = 459 (MtH)+. Exanpl e

59: 1 0-acetl-11- 4-bent lox carbon |-2-chloro hen 1

tamp 4B Y Babetyi-11-[4-(phenylaminocarbonyl)phenyl]-3.3-dimethyl-
2.3.4.5.10,11-hexahydro-1/{-dibenzo[b.e][1.4]diazepin-1-one Compound no. 1041.

H
=)
L
o ()
o
N
1041 (::i)"H

The title compound 1041 was prepared from 4-(phenylaminocarbonyl)benzaldehyde

H di benzo[ b, e] [
Y he procedure

following the procedure reported for the synthesis of 10-acetyl-11-(2,4-dichloro-
phenyl)-2,3,4,5,10,11-hexahydro-3,3-dimethyl-1H-dibenzo[b.e]{1.4]diazepin-1-one
(compound no. 38): m/z = 480 (M+H)".

Example 50: 10-acetyl-11-[4-(N-acetyl-N-phenylaminosulfonyl)phenyl]-3.3-dimethyl-
2.3.4.5.10.11-hexahydro-1#-dibenzo[b.e][1,4]diazepin-1-one Compound ne. 1042,
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20 2,3,4,5,10, 11 -hexahydro-1Hdi benzo b e 1 4 di aze
i n-1-one Conmpound no. 142. WD 2007/ 026024

wean/BRdRO6/ 065938 80 H N ON OI1 C D 1HCI/EP2ZDh€065938

title conpound 142 was prepgared from

11-[ 4- benzyl oxycar bonyl - 2-chi or ophenyl ] -
3,3-dinethyl-2,3,4,5,10, 11- hexal rydro-| H di benzo[ b, e] |
1, 4] di azepi n-1-one 443 ffllow{ng the procedure

descri bed for “

10-acetyl -11-(2,4-dic ophenyl)-2,3,4,5,10,11 5
hexahydr o- 3, 3- di et hyl -'| HNdi bezo[ b,e][1, 4] di azepi n-1I -
one (conpound no. 38): 1 (MtH)i . Exam |l e 60:
11- 3 5-dichloro hen 1 -3 3-‘\g& 6h -2 345 10

11- hexah dro-1 H di benzo f b@ﬂ'{[’”ﬂl di azepi n- 1- one
r Off

Conpound no. 436. H aN H'#2 ~NNg 10 C  The

title conpound 436 was prepar f 1internedi ate 5-2

and 2, 5-di chl oro- benzal dehyde foll owi ng the procedure
descri bed for 11-(2, 4-dichl orophenyl) -

2h3tide Sondfhuhd-10eX ahy grepadd Jroth 4V phkenlintiobdfag|)bereh[dbhyde

oS BEaRRcea Ty it s RRor VG L1 RIS,
AhryDER. 1.4t ehhakabydra B dilipenind lbl-dibenzo|b.e|[ 1,4]diazepin-1-one
&oﬂﬂhﬁ&ﬁ&'ﬁ):'rﬁ@'}%s@‘{wp@%ﬂd no. 133 . H N NOO- C

Examnple 51: 10-acetyl-11-[4-(N-phenylaminosulfonyiphenvl]-3.3-dimethvl-
2.3.4.5.10.11-hexahvdro-1 H-dibenzob.e]l 1 .4]1diazepin-1-one Compound no. 1043.

H
i
L
N
C

1043 o"S.NQ
H

A solution of lithium hydroxide hydrate (11 mg, 0.26 mmol) in water (0.5 mL) was

added at 0 °C to a stirred solution of 10-acetyl-11-[4-(N-acetyl-N-phenylamino-
sulfonyl)phenyl]-3,3-dimethyl-2,3.,4,5,10,11-hexahydro-1H-dibenzo[b,e][1,4]diazepin-
1-one 1042 (133 mg, 0.26 mmol). After 12 h at room temperature, the reaction mixture
was diluted with a saturated solution of ammeonium chioride, extracted twice with
AcOEt, washed with brine, dried (Na;S04) and evaporated to give 100 mg of the title
product: m/z = 516 (M+H)".

Example 52: 10-acetvl-11-(4-nitrophenyl)-3.3-dimethy]l-2.3.4.5.10.11-hexahydro-1H-
dibenzolb.elil.4]diazepin-1-one Compound no. 1044.
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133 C WO 2007/ 026024 PCT/ EP2006/ 065938 81 The title
conpound 133 was prepared from

wa 100782d024i chl or ophenyl ] -3, 3-di met hyl - 2, 3, 4, PCT/EP2006/065938

5, 10, 11- hexahydro-1 H-di befizo [b,e] [ 1,4]diazepin- |
-one 436 following the procedure described for
10-acetyl -11-(2, 4-di chl orophenyl)-2, 3, 4,5, 10, 11- hexahy
dro- 3, 3-di nethyl -1 H di benzB[ b 1, 4] di azepi n-1| - one

(compound no. 38): 'z Y-8 (MrH)' Exanple 62: 11-
4-benz |l ox -3-chloro héilif-s 3=¢irneth 1-2,3,4 5 10
11- hexahy dro- 1 H-di berz0 el ¢ 1,4] diazepin- |
-one Conpound no. 439. HN /a O HOA 439 O 10
The title conmpound 439 waS ppef d frominternedi ate
5-2 and 3-chl oro-4-benzyl oyg4z beM2al dehyde fol | owi ng

t he procedure described for 11-(2,N§@ichlorophenyl)-
2,3,4,5,10, 11- hexahydr o- 3, 3-di net hyl -1 H di benzo[ b, e] [ 1

l,azepin- |- -3 T L= _
aft LSRR A% i Bred Mg ML 2 ang B B Rdehye
Bolttivring thelprocedui dgsarbed for Kescahydd d2#-dickiptphony!)-b3¢5,10,11-

T AT g - . OBy 1z =

e e o oo N b - e
6 (M+benzyl oxy- 3- chl or ophenyl | - 3, 3-
di net hyl -2, 3,4,5,10, 11- hexahydro-1H
di benzaol.b ' [

:- Gy AL PZERI B L ANE3 4324903 9W g 1 2RetllCdro-171-

one (conpound no. : - 501 ( WO
2007/ 026024 PCT/@E 5938 8 N
N 0
N
1045 NH

A solution of 10-acetyl-11-(4-nitrophenyl)-3,3-dimethyl-2,3,4,5,10,11-hexahydro-1H-
dibenzo[b,e][1,4]diazepin-1-one 1044 (862 mg, 2.13 mmol) in MeOH (3 mL) and THF
(3 mL) was added to a suspension of iron (476 mg, 8.52 mmol) and ammonium
chloride (460 mg, 8.52 mmol) in water (3 mL). The resulting mixture was heated at 70
°C. After 2h, the reaction mixture was filtered on kieselguhr and extensively washed
with AcOEt. The combine organic extracts were washed with brine, the dried (N2;SO4)
and evaporated to give 272 mg (35%) of the title product 1045: m/z = 376 (M+H)"

Example 54: 10-acetyl-11-[4-(phenylsulfonvlamino)phenyl]-3,3-dimethyvl-
2.3.4.5.10.11-hexahydro-1H-dibenzo[b.el[ 1 .4]diazepin-1-one Compound no.1046.
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Examle 64: 11- L4-benz lox -3 5-dichloro hen 1 -3
3-dinmeth 1-2,3,4,5 10. 11-

wheooakyweo- | H di benzo[ b, el [ 1, 4] di azepi n- | - one EBOTPP2INE065938
no. 444. N cxt H ()_ci 44480 The title conpound 444
was prepared frominternmedi ate 5-2 and 3, 5-di chl or o- 4-

%{ Sg%?.%% |og¥(¥ Q%ﬂai idgihé{%oﬁlﬁ)énmw NGirh 1By 1PT PGS B -hexahydro-17-

Hherplyelb! é]dZPZSP@d -qre. Wiy é}-%,’?dqng,_ B34 o PRgAengulfonyl chioride
Hsdi ez hibho®]in [pyddidd (Tind2 @Rk Brirrtd at@B&m DemSratifezfor 1 2h. The

0040 e SRR S 5 W aPEBls Qo v

Abekavdsediwith tithe dzed BN® SO 4dnddivazeated o dfferd 78 mg of the title
+tN NOO/ C 143 C O The

@Q g%ggﬁggﬁﬁﬁiﬁigjﬁgg prepared from

11-[ 4- benzyl oxy- 3, 5-di chl or ophenyl ] - 3, 3-

Hiamesib gk - A-Refil 9119, (ﬂ?ﬂeﬂ?@éﬁd&ﬁ?[&ﬁnﬁd‘ﬁpﬁ’érﬁrﬁ@%%&“ﬂl 4] d
i 32 efp (p 1 1111exa 441]2’ %ﬂ)enzo[g %Hl 4t|1c§1az%mn— one %oglepst’)%{lh l:l)l(:';dlﬂtﬂ

10-acetyl -11- (2, 4-di chl orophenyl )-2, 3, 4,5, 10, 11- hexa
15

H
hydr o- 3, 3- dlnethyl-l
(conpound no. 38):

- 2 5-dichloro hen 1

dro-1 H dlbenzo[b,e][1,4 i n-4~=gne Conpound no.
438. WD 2007/ 026024 PCTPE 3 83 H ~N c N
O HCO 438 CI The title conpotnd /438 was prepared
frominternediate 5-2 and 18456- dmc“loro benzal dehyde
foll owi ng the procedure descrlbed‘?or 11

- (2, 4-di chl or ophenyl ) -

&1%?1%6 @azrﬁ u%a]IPW@ﬁﬁlgﬂggar%d Fod TR l 1]1 (rf-’inanémoph l -3,3-
i S R R R R TP A T 45 andy

Berttopiathborlde ZoBowling t%r&:dedh&»@:hcﬁed -fod 1 (Hagtiien z[d-(phayl-
sul%ny ammoripflenyﬁ% %%&H}nl% 5]51 5, ljf}gﬁ ~hexahydro-1H-dibenzo{b,e][1,4]-

diazepin-1-one 1046: m/z = 480 (M+H)".

e][1, 4] di azepi n-1| -one
5>—~(M+H) +. Exanple 66: 11
e'neuh -2 3 45 10 11- hexah

Example 56: 11-[4-(phenvicarbonyvDphenyil-3,3-dimethyl-2.3.4,5.10,11-hexahvdro-
1H-dibenzo|b.eli 1. 41diazepin-1-one Compound no. 1048.

1048

The title compound was prepared from intermediate 5-2 and 4-(phenylcarbonyl)-
benzaldehyde following the procedure described for 11-(2,4-dichlorophenyl)-
2,3.4,5,10,11-hexahydro-3,3-dimethyl-1H-dibenzo{b,e][ 1 ,4]diazepin-1-one 5-3: m/z =
423 (M+H)'.
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H NO NO\ C C 138 10 The title conpound 138 was
prepared from1 | -[2,5-dichl orophenyl]-3, 3-di net hyl -

WQ2®7426024.0, 11- hexahydr o- 1H di benzo[ b, e] [ 1, 4] dPEwEP1006/065938

-one 438 following the pr@gedure described for
10- acetyl -11-(2, 4-di chl orophenyl ) -2, 3, 4,5, 10, 11- hexahy
dro- 3, 3- dlnethyI-IFLd|benzo[b e][1, 4]d|azep|n I-one

: 5 Exa > 6

H;&(abﬂldmhla%ﬂhﬂhﬂ}[ﬂddﬂldlldhen’z)m b—oee Com;dmaﬂem m@491, one

Conpound no. 445 H NO NH O 0445 10 WO
2007/ 026024 PCT/ EP2006/ 065938

445 was prepared frominteryge e 5-2 and
2,4-dibenzy|oxy- benzalhﬁupd gl | owi ng the procedure
descri bed for (2,4

2,3,4,5,10, 11- hexahydro 3,3 d|‘
, 4] di azepin-1-one 5-3: inP
69: 10- acetyl -1

| -[2, 4-di benzyl oxyphenl ] - 3,184«
hexahydro- | H-di benzo [b,e] |

Compound no. 144 H H oNO o

yl -1 H di benzo[ b, e][1
(I\/H—|) +. 5 Exanple

s hyI 2,3,4,5,10,11-
di azepin- | -one

The title compound 1049 was prepared from 11-{4-(phenylcarbonyl)phenyl]-3,3-
dimethyl-2,3,4,5,10,11-hexahydro-1H-dibenzo[ b,e][ 1,4]diazepin-1-one 1048 following
the procedure described for 10-acetyl-11-(2.4-dichlorophenyl)-2,3,4,5,10,1 1-hexa-
hydro-3,3-dimethyl-1H-dibenzo[b,e]{1,4]diazepin-1-one (compound no. 38): m/z = 465
(M+H)".

Example 58: 11-[4-benzyloxycarbonyl-2-chlorophenyl]-3.3-dimethyl-2.3.4.5.10,11-
hexahvdro-1 H-dibenzo[b.e][1.4]diazepin-1-one Compound no. 443 .

H
e
O
Ci
0
“ 0

The title compound 443 was prepared from intermediate 5-2 and 4-benzyloxy-2-

()

chlorobenzaldehyde following the procedure described for 11-(2,4-dichlorophenyl)- |
2.3,4,5,10,11-hexahydro-3,3-dimethyl-11-dibenzo[b,e][ 1,4]diazepin-1-one 5-3: m/z =
459 (M+H)".

Example 59: 10-acetyl-11-[4-benzvloxycarbonyl-2-chlorophenyl]-3.3-dimethyl-
2.3.4.5.10.11-hexahydro-1H-dibenzo[b.e][1.4]diazepin-1-one Compound no. 142 .
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144 10 The title conmpound 144 was prepared froml
| -[2, 4-di benzyl oxyphenyl ] -3, 3-di nnet hyl - 10

WQ 287426240, 11- hexahydr o- 1H PCT/EP2006/065938

di benzo[ b, e] [ 1, 4] di azepi n-1B9one 445 foll owi ng the
procedure described for

10- acetyl -11-(2, 4-di chl or ophen
dro- 3, 3- dlnethyI-IFLdlbeﬁzv '
(conpound no. 38): r 5%
11- (2, 4-di f1 uorophen

ahydro-|l H dibenzo b @ﬁ
no. 441 H NO NHF 4% S titIe compound 441
was prepared frominterne -2 and 2, 4-di fl uoro-

benzal dehyde follow ng the procéﬁ descri bed for
11- (2, 4-di chl orophenyl) 20
h H di benzo[ b, e][1

2,3,4,5,10, 11- hexahydr o- 3, 3- di net
, 4] di azepin-1-one 5-3: Fn/z= 355 (N%FD} Exanpl e] 1:

. | -11- - di f|

39505 Sompai 4ot prolifils 4T o o S by gy hicrcpeny -
3GndimSobE Ut 5 40.1 1 1 BahyWo- POBITHM26|024] 1 4 ]diazepin-1-one 443
‘f—’&TJ u%g@%%@ﬁ%%%cs&%eﬁlkﬁl 19- ac%T 1.2 A% denddy)23.4,5,10,11-

q_xa(hgdmp ﬁﬁmmghﬂpﬁéﬂhe}m@bgﬂéb%@@m—l -one {compound no. 38} m/z =
208 (¥i+5)10, 11- hexahydr o- | Hdi benzo[ b, e] [ 1, 4] di azepi n- |
-one 441 follow ng the procedure described for
10- acetyl - |
Exéﬂnl@ (it d:h-lmﬁmaﬁmehenﬁlm Hdmetioy 213 e xiahy diexabydro-1H-
ézeplnl-one

. Exanple 72:
11- (4- trlfluoronethyloxyphenyl)-.,3 dimethyl -2,3,4,5,1
0, 11- hexahydro- 1H di benzo[ i_et{¥, 4i di azepi n- I-one

Conpound no. 434. H N [::I

N
H

1)-2,3,4,5,10, 11- hexahy
e][ 1, 4] di azepi n-1| - one
(MtH) +. 15 Exanpl e 70:
et hyl - 2, 3, 4, 5, 10, 11- hex

436

Cl

The title compound 436 was prepared from intermediate 5-2 and 2,5-dichloro-
benzaldehyde following the procedure described for 11-(2.4-dichlorophenyl)-
2,3,4,5,10,11-hexahydro-3,3-dimethyl-1H-dibenzo{b,e}[ | ,4]|diazepin-1-one 5-3: m/z =
387 (M+H)".

Example 61: 10-acetyl-11-[3.5-dichlorophenyl]-3.3-dimethy}-2.3,4.5,10,1 1 -hexahvdro-
1 H-dibenzofb.ell1.4]diazepin-1-one Compound no. 133 .

oL
o¢E\'4!§ ¢

3CII
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o NH 434 - FF O 10 F The title conpound 434 was
prepared frominternediate 5-2 and

wa2doriotdozor onet hyl oxy- benzal dehyde fol | ow ng PEEEP2006/065938

procedure described for 1181(2,4-dichl orophenyl)
2,3,4,5,10, 11- hexahydr o- 3, 3- dlnethyl-lkkdlbenzo[b e][1

Iﬁ!: Qﬂ@%&{%b&hddl-m%va% epamdzfr(}m HK{@ scd\/&h'a»rb héllzleB( Qh Ethy -

0- ace 0 h
AR PNl AR RIGC U M S S S
Erol:eéﬂrg dazepidfor1 0-a08©|-Cornoulith ophch@B 4,3 15, I, 1 INheRaRydro-

e R Nl

D48t ri f | uor onet hyl oxyph. enyl .) -3, 3-

di met hyl -2, 3, 4, 5, 10, 11- hexahydr o- 11 - di benzo[ b, e] [ 1, 4] d
i azepi n- I-one 434 fol |l ow ng the orocedure descri bed
fapmply-Gae dlyf-benzvioxval-gilewipag A 2.4.955. 1 1
hexaB%t .31 ﬁaﬂéihdf@ﬁlhyﬂ oﬂel'ﬁéihbﬁﬁhi@hb £ 1, 4] di azepi n- 1-
one (conpound no. 38): = 5 445 (N%14) Exanpl e
74:

11- (4- bent, yl oxy- 2, 6-di hike
4,5, 10, 11- hexahydr o- Ii be
di azepi n-1 - one Conmpound#fig

447 | 10 The title conpourd 4
internedi ate 5-2 and 4- beggyhe
di chl or obenzal dehyde fol | ow ng
for 11 -(2,4-dichl orophenyl) -

Nenyl ) - 3, 3-di net hyl -
[b,e] 11, 41

H N NHC C O
|s prepared from

-2, 6-

ohe, procedure descri bed

The title compound 439 was prepared from intermediate 5-2 and 3-chloro-4-benzyloxy-
benzaldehyde following the procedure described for 11-(2,4-dichlorophenyl)-
2.3,4,5,10,11-hexahydro-3,3-dimethyl-1H-dibenzo[b,e][1,4]diazepin-1-one 5-3: m/z =
459 (M+H)".

Example 63: 10-acetyl-11-[4-benzyloxy-3-chlorophenyl]-3.3-dimethyl-2.3.4,5.10.11-
hexahvdro-1H-dibenzo[b.e][1.4}diazepin-1-one Compound no. 139 .

The title compound 139 was prepared from 11-[4-benzyloxy-3-chlorophenyl]-3,3-
dimethyl-2,3,4,5,10,11-hexahydro-1H-dibenzo[b,e][ 1,4]diazepin-1-one 439 following
the procedure described for 10-acetyl-11-(2,4-dichlorophenyl)-2,3,4,5,10,11-
hexahydro-3,3-dimethyl-1H-dibenzo[b.e][ ,4]diazepin-1-one (compound no. 38): m/z =
501 (M+H)",
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15

2,3,4,5,10, 11- hexahydr o- 3, 3-di net hyl -1 H di benzo[ b, e][1
, 4] di azepin-1-one 5-3: mz = 493 (MtH)+. 15 Exanple

wQ@ 07020240cet yl - | PCT/EP2006/065938

1- (4- benzyl oxy- 2, 6-di chl or 8henyl ) - 3, 3- di net hyl -
2,3,4,5,10, 11- hexahydr o- | H di benzo[ b, el [ 1, 41di azepin-1

E%}%% Ceppy rlﬁbéiﬁylo%?@ 5-difth1oNETe QN3 Gldin®ihy 2 3109 1 The.

it ound pr epared from
i _;@.eHIMd& LB RRR{ pmpgund no. 444 .

di met hyl - 2, 3, 4,5, 10, 11- hexahydyo-1 Hdi benzo [b,e] [
1,4] diazepin- 1 -one 4474fq ing 20 the procedure
descri bed for 10- ace =2, 4- di

chl orophenyl ) - 2, 3, 4, ml

hexahydr o- 3, 3- dlnethy ¢ behzo[ b, e] [ 1, 4] di azepi n-1-
one (conpound no. 38): m%Z2 7 3% (MH). WO

2007/ 026024 PCT/ EP2006/ 0659 87 Exanple 76: 11 -
3-bent lox hen 1 -3 3-digaet | | -3/3 4,5.10 11-hexah
dro-1.HH dibenzo f b,e | i"1,41 djaxepin- | -one
Compound nom437 H N NO Hr-O ¥ The title
compound 437 was prepared frominternediate 5-2 and

3- benzyl oxy- 5 benzal dehyde foll ow ng the procedure
das dri¢ bedpdumd 442 wW=2 phepdiedHtam opérereydiaje 5-2 and 3,5-dichloro-4-

Soha S B o g i M}Egﬁ% Nate
plenydet. §r|4,5|,10 11-hexahydro-3,3-dimethyl-1H-dibenzo|b,e][1,4]diazepin-1-one 5-

b- 4 3--begwzyopryphenyl ) - 3, 3-di net hyl - 2, 3, 4, 5, 10, 11- hexah
ydro- 10 1H-di benzo b e 1 4 diaze in-1-one Conpound
no. 136. H N ONOT~r-OO 136 The title conpound 136

wasmpleepal @dcdiviorn-Uibdndyloend \i-dixphghyityl }-3.3 tidedel-hy| -
2.3.4.5.10.11-hexahydro-1H-dibenzo|b.e|[ 1.4 |diazepin-1-ong Compound no. 143

L
Ly
cl b

The title compound 143 was prepared from 11-[4-benzyloxy-3,5-dichlorophenyl]-3,3-
dimethyl-2,3,4,5,10,11-hexahydro-1H-dibenzo[b,e][ 1.4]diazepin-1-one 444 following
the procedure described for 10-acetyl-11-(2,4-dichlorophenyl)-2,3,4,5,10,11-hexa-
hydro-3,3-dimethyl-1H-dibenzo[b,e][1,4]diazepin-1-one (compound no. 38): m/z = 535
(M+H)".

Example 66: 11-[2.5-dichlorophenyli-3.3-dimethyl-2,3.4,5,10,11-hexahydro-1 H-
dibenzo[b.e][1.41diazepin-1-one Compound no. 438 .
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11-[ 4- ( 2- br onophenoxy) phe
11- hexahydro- 1 H-di ben e

2,3,4,5,10, 11- hexahydro-1 H-di benzo [b,e] [1, 4]
di azepi n-1-one 437 follow ng the procedure described

WO 2007/026024 PCT/EP2006/065938

10- acetyl -11-(2, 4-di chl oroghenyl ) -2, 3, 4,5, 10, 11- hexahy
dro 15 3,3-dinethy|-|FLdibenzo[b,e][1,4]diazepin-I-one
(conpound no. 38): mz 467 H) +. Exanple 78: 11 -
4- henox hen 1 -3 3- dlneth - '
- hexahdr o- 1H di benzol b di azepin- | -one
Conpound no. 435. H N "HN 435 - O 20 WO
2007/ 026024 PCT/ EP2006/ 065 ey [

435 was prepared fron1|nter e—~6L 2 and 4- phenoxy-

benzal dehyde fol | owi ng t4%8 pro edur e descri bed for
11- (2, 4- dlchlorophenyl) 2, 3,4,5,10, 11- hexahydro-3, 3

T ot PO o AR L

%enim&hhxdd‘lﬂ)ﬁioﬂvmg&hapthcmﬁtrhyléscuﬁcd% fo4,1%-(2 3ejidiiorophenyl)-

2h}e4( ?gﬁ l(?'_lfe;{%;y%f(p §%Zn? n%t}%l;ﬂ{dﬁi%%{ﬁfbe@ 124 gba% oﬂﬁggﬁ%gﬁ@dm/”
@é%(hﬁéﬁared from 11- (4- phenoxyphenyl) - 3, 3-di net hyl -
10 2,3,4,5, 10, 11- hexahydro-1 H di benzo[ b, e] [

Mﬁh&pé vh?ﬂ%&é&?chﬁq?”u)h%\gvﬁ% 3t Hlmetl?\f}%?fgg,rl%,l 1-hexahvdro-

IH-Qibénzﬂ)ll@,Bp DA eyt E)—on?s Gorhpbuid ndltI%exahydr o-
3,3-dinmethyl -1 H di benzo[ b, e][1, 4] di azepi n-| -one
(conpound no. 38): rn/z = 4?? ( +. 15 Exanple 80:

di met hyl - , 4,5, 10,
¥ di aze in- I -one

Compound no. 442 H

The title compound 138 was prepared from 11-[2,5-dichlorophenyl]-3,3-dimethyl-
2.3.4.5,10,11-hexahydro-1/{-dibenzo]b,e][1,4]diazepin-1-one 438 following the
procedure described for 10-acetyl-11-(2.4-dichlorophenyl)-2,3,4,5,10,11-hexahydro-
3,3-dimethyl-1H-dibenzo[b,e][1,4]diazepin-1-one (compound no. 38): m/z = 429
(M+H)".

Example 68: 11-[2.4-dibenzyloxyphenyl]-3.3-dimethyl-2,3.4,5,10,11-hexahydro-1/-
dibenzolb.e][1.4]diazepin-1-one Compound no. 445 .
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N NO H442 O\ | Br The title conpound 442 was
prepared frominternediate 5-2 and 4-(2-bronophenoxy) -

whenzataehyde foll ow ng the procedure descri bepPlCT/BP2004/065938

-(2, 4-di chl orophenyl) 20 84
2,3,4,5,10, 11- hexahydr o- 3, 3-di net hyl - I Hdi benzo[ b, e][l
Tﬂi gﬂ@é&ﬁb({hnld “498 %va% HRep afgdzimm ift&heMid B2 ang&alnfﬂlko&l

- -(2- b t h I -

bglzg%gh}ﬂy f@ﬂiowmg the pli)c(:)e ure eggé%/e)dptgg ?Y:(I’% 4- d};c% orogﬁrny%

hexahyoln ohkigtRena afibeei]- L14lfiinazeri][;4]diangionpe Bl m/z =

go I\;l4lzl+ WO 2007/ 026024 PCT/ EP2006/ 065938 89 H aN N O

Q 147 0\ / Br The title conpound 147 was

prepared from1l -[4-(2- bronophenoxy)phenyl] 3, 3-

%%E n ] ce

hexehy deadZgihenzolb.e][1.4]diazepin-T-one ompound no. 144 .

10-acetyl -11-(2, 4-di chl orophenyl)-2,3,4,5,10,11 5

hexahydr o- 3, 3-di net hyl -1 H di benze{ b, e] [ 1, 4]

di azepi n-1 -one (conpounegxpe! s mz = 532 (MtH) ~.

Examle 82: 11 - 3- he hen -3 3-dinmeth 1-2 3
onpound no. 433. H N

.4.5.10. 11 -hexah dro-l‘. N
di benzo[ b, e][ 1, 4] di azepi N3 - o

NO~~ HO- 433 10 The tf conmpound 433 was
prepared fromintermnmed 5 5-2 amdl 3- phenoxy-

benzal dehyde fol | owi ng ‘the pygqcedure described for

11- (2, 4-di chl or ophenyl ) -

2,3,4,5,10, 11- hexahydr o- 3, 3- di net | H di benzo[b,e][1
, 4] di azepin-1-one 5-3: mz =

The title compound 144 was prepared from 11-[2,4-dibenzyloxyphenyl}-3,3-dimethyl-
2,3,4,5,10,11-hexahydro-1H-dibenzo[b,e][1,4}diazepin-1-one 445 following the
procedure described for 10-acetyl-11-(2,4-dichlorophenyl}-2,3.4,5,10,1 1-hexahydro-
3,3-dimethyl-1H-dibenzo[b,e}[1,4]diazepin-1-one (compound no. 38): m/z = 573
(M+H)", |

Example 70: 11-(2.4-difluorophenvl)-3.3-dimethy!-2.3.4.5.10.11-hexahydro-1H-
dibenzol[b.e]]1.4]diazepin-! -one Compound no. 441 .

H
C[N
N
H

The title compound 441 was prepared from intermediate 5-2 and 2,4-difluoro-
benzaldehyde following the procedure described for 11-(2,4-dichlorophenyl)-
2,3,4,5,10,11-hexahydro-3.3-dimethyl-1H-dibenzo[b,e}| | ,4|diazepin-1-one 5-3: m/z =
355 (M+H)".

Example 71: 10-acetyl-11-(2.4-difluorophenv)-3.3-dimethyl-2.3.4,5,10,11-hexahydro-
1 H-dibenzo[b.e1[1.41diazepin-1-one Compound no. 146 .
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15

411 (M+rH)}. 15 Exanpl e 83:
11- ( 3- phenoxy- phenyl ) -3, 3-di net hyl -2, 3, 4,5, 10, 11- hexah

W@ 200eAkdee4 di benzo [b, el [ 1,4] diazepin- | -onBCT/EP2006/065938

Compound no. 135. HN | aBf5~ N1 O\ / \ 0O 135 The
title conpound 135 was prepared from

11- ( 3- phenoxyphenyl) - 3, 3-di net hyl -; 20

2,3,4,5,10, 11- hexahydr o- IFLdﬁb rzafD, e] [ 1, 4] di azepi n-
-one 433 followi ng the descri bed for
10-acetyl -11-(2, 4-dich
dro WD 2007/ 026024 PCT/ |
3, 3-di net hyl - | H di benzo[ &
(conmpound no. 38): rimz = + H . Exanple 84
1 1- 3- 2-bronp henox hen 1 - rneth 1-2 3,45

10, 11- hexah dro- 5 1H dibenzdﬁb,e][i 41 di azepi n-1 - one
Compound no. 446. H N O NH Br 60 446 The title

m%‘ag Iggrﬁlééllﬁ}dvﬂ% VQE{S%E%L ?(% rﬁmé gc?ifm@oﬁﬁ&lyﬁ 323 %ﬂﬂethyl—
@r&;‘béé Oslé- mwdr(béa dlbﬁﬂzqme(}@ %dwmndr@ﬁﬁéwpl}o\mg the
%ro%eéup'é ’dl&’rﬂaéd hﬁ&@mé%m 34(@3 4@1&@61’81&1&!}/1’}?3 h%nﬂ}of 1bh@&a[1§|dro—

in-1 -

és?l @e@wgaé& fibgryo] %eﬁb‘*ﬁﬂ%ﬁﬁmﬂem@ﬁ@ﬁ ‘i“d% 38Yi f%?ﬁ9
Iv2E8"4 5 10 11-

hexahydr o- | H di benzo[ b, e] [ 1, 41di azepi n-| - one Conpound

no. 149. H N ~N O Br

Example 72: 11-(4-triflucromethyloxvphenyl)-3.3-dimethyi-2.3.4.5.10,11-hexahvdro-

1 H-dibenzo[b.el[1.41diazepin-1-one Compound no. 434 .

H
Cr
N O
e
434 F F
0~X
F

'azepin-l-one

The title compound 434 was prepared from intermediate 5-2 and 4-trifluoromethyloxy-
benzaldehyde following the procedure described for 11-(2,4-dichlorophenyl)-
2,3,4,5,10,11-hexahydro-3,3-dimethyl- 1 H-dibenzo{b.e]| 1,4]diazepin-1-one 5-3: m/z =
403 (M+H)".

Example 73: 10-acetyl-11-(4-triflucromethyioxypheny])-3,.3-dimethyl-2,3.4,5,10.11-
hexahvydro-1H-dibenzo[b.e][1.4]diazepin-1-one Compound no. 1064,

L $
sesl

1064 O

F



~ O f 149 15 The title conmpound 149 was prepared from
11-[ 3- (2- bronophenoxy) phenyl ] - 3, 3-

waloveobopks 2, 3, 4, 5, 10, 11- hexahydr o- | H di benzo[ bp&i/ER2044/ab5938
i azepin-1-one 446 foll owi ng6 the procedure described
for 10-acetyl-11-(2, 4-dichlorophenyl)-2,3,4,5,10,11-
hﬁéahé/% &naa%mb }epgﬂéh%%ﬂzgd Qlfﬁﬂo[r&n&ilﬂb grl) b

ound

8}@1@1517}/1@[‘%11 ﬁépﬂdxlyax&hydro IHZ d}benzoﬁ ] 4}5?&126331&1 1- one foiiowmg>
b Scdndidedrived phreiydcky3.1 3-(d drat ylopRand 142, 5,4 K0, 0111~

R i 07 0SB e ARG o 536 O BE O R 0 =

ﬁﬁiIN%fﬂ 467 \ Cl The title conpound 467 was prepared
from 2, 4-di chl orobcnzal dehyde foll owi ng the procedure
descrlbed_for I

Héﬁﬁwﬁéllﬂ b&b@hﬂﬂsépﬁ hicﬁ&lieéllﬁi Jah@ceﬁip@uhd aaewr 3 mz =
447 (MrH) +. 5 Exanple 87: 1 0-acet [-7 8-di nethox -11-
2 4-dichloro hen 1 -3 3-dineth/l- 2,3,4,5,10, 11

- bexahdr o-1 H di benzo b _g aze in-l-one Conpound

no. 309. ON1 ON @jjg Cl The title conpound
309 was prepared from N

7, 8-di met hoxy-11-(2,4-dichio nyl)- 10
3,3-dinethyl -2, 3, 4,5, 10, 11 ydro- 1 H di benzo[ b, e][1
, 4] di azepi n-1 - one 467 follomﬁn@»:he procedure

9]

descri bed for 447

10-acetyl -11-(2, 4-di chl or ophenyl) - , 4,5, 10, 11-
hexahydr o- 3, 3-di net hyl - 1H di benzo[ b, e] [ 1, 4] di azepi n-1 -
one &conpound no. 38): mz = 489 (M1l1l)+. 15 Exanple
$8e titte gondpdund hdad -was prepared from intermediate 5-2 and 4-benzyloxy-2,6-

&cﬁ?@ré%eﬁk&ﬁ@él@ﬂ@ P{ﬂﬁﬁ\){h thd p?ﬁdéﬂﬁff%td'éydrfogd ford I5ﬁ2 mdxéﬂlbrophenyl)
égrfggiﬁﬂ?r]?@xa& g gzd?m!et?-yi H e%]zgfb e%ﬁ J]dlazepm ? -one 5-3: m/z =

493 (M+H)".

Example 75; 10-acetyl-11-(4-benzyloxy-2.6-dichlorophenyl)-3.3-dimethyl-
2.3.4.5.10.11-hexahvdro- 1 H-dibenzolb.el| 1.4 ]diazepin-1-one Compound no. 150 .

L,
A2

O
150 4@

The title compound 150 was prepared from 11-(4-benzyloxy-2,6-dichlorophenyl)-3,3-
dimethyl-2,3,4,5,10,11-hexahydro-1 H-dibenzo[b,e]{1,4]diazepin-1-one 447 following
the procedure described for 10-acetyl-11-(2,4-dichlorophenyl)-2,3,4,5,10,11-
hexahydro-3,3-dimethyl-1H-dibenzo[b,e][1,4]diazepin-1-one (compound no. 38): m/z =
535 (M+H)".
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H FNFNo H\ 466 CI C1 The title conpound 466
was prepared from 2, 4-di chl orobenzal dehyde fol |l ow ng

wo b@7/opoocedur e descri bed for PCT/EP2006/065938

11- (2, 4-di chl orophenyl ) -2, 874, 5, 10, 11- hexahydro- 3,3 20
di mrethyl - I Hdibenzo [b,e] [ 1,4] diazepin- 1 -one
%x@m 1@17% i1 é?%eﬂzMﬂ#xﬁhenwzﬂQM&Bﬁoﬁm 5.10, lll-l%exahvdro 1H-

EIZ -

i n-1-one Cbnpound no. 319.
The title conpound 316
7,8-difluoro-11-(2,4 hI

of) henyl 3-
~dinethyl-2,3,4,5, 10, T¥ hexahydr o- benzo [b,e] |
1, 4]d|azep|n I-one 466 fol | ngo t he procedure

descri bed for
10- acetyl -11-(2, 4- dlchlorophenyl) 2,3,4,5,10,1 | -
hexahydr o- 3, 3-di net hyl -1 H di benzo[ b, e][l 4] di azepin-1 -
dihe tigle omppumdi 430 wBgreparar/ fzom i@SngditeHi2 antG - Evapioke-

%g Eieﬂy%ﬁ foﬁPwmg rocs:du§e desc:ﬁbi:d forél 42 A- d1ch10r0phenyl)

1- hexah
54510, | diseatmart ol ey o Berpl 1 M bres i 7
Bos (¥4gp" H al !5~ NN O HO 422 O The title
conpound 422 was prepared from
2, 4-di chl orobenzal dehyde followi ng the 15 procedure
(Eaﬁmblebﬁ'd lf)abetﬂ.}l}]( &- Iderd:lvioxvphenvi) 3.3-dimethyl-2,3.4,5,10,11-hexahydro-

373 (I\/H—|)+ Exanpl e 91
10- acetyl -11-(2, 4- dICh|OWb

-met hyl - 2, 3, 415, 10, 1@

The title compound 136 was prepared from 11-(3-benzyloxyphenyl)-3,3-dimethyl-
2.,3,4,5,10,11-hexahydro-1H-dibenzolb.e|[ 1,4 |diazepin-1-one 437 following the
procedure described for 10-acetyl-11-(2,4-dichlorophenyl)-2,3,4,5,10,11-hexahydro-
3,3-dimethyl-1H-dibenzo[b,e]| 1,4 |diazepin-1-one (compound no. 38): m/z = 467
(M-+H)".

Example 78: 11-(4-phenoxyphenyD-3.3-dimethyl-2,3.4.5.10,11-hexahvydro-1H-
dibenzo[b.ell1.4]diazepin-1-one Compound no, 435,
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di benzo[ b, el 11, 41di azepi n-1-one Conpound no. 294 H N
NO Gz~ C C 20 294 WD 2007/ 026024

wWEON/BERDRO6/ 065938 93 The title conpound 294 REEEP2006/065938

prepared from 11-(2, 4. di chi8®rophenyl)-3 -nmethyl- 2,3
A4, 5,10, 11- hexahydro- | H-dibenzo [b,e] [ 1,4 ]

@h@ﬁ@@bdﬂﬂ dund Qneg vAd Ardpatci MM thidrhR diaRy 28 QHYE Shenoxy-
escC

B @e&ﬂe fql OV(“@g Sheprarndyroiseiiad)fon! (g t-gichipraphepghany
el 31@1 Whﬂﬁﬁﬂywod Hdiheanzaf ditehfd p4][didddepipi-I 000 56 m/z =

38) to/z = 415 5 (M1l 1)+. Exanple 92
%ﬁﬁ@@QHX‘jH aN Ae2 Oa ONNo :001 \ 10

Conpound no. 48 A mxture of a-1 (0.0022 nol) in Ac20
Q%Qflﬂﬂehgwwa&nyzr;ﬁed A LShbA IR 3B ethyNOUls 5 £ 11 ihexahvdm-

s%a_ DVEE was added rme mxture vas stirred for
ibenzoi.qlHeA |daeum-1-opg Lampeundngdéd oyt r act ed vvlth
CHz2C12. The orgam c layer was eparat ed, dried (over
MpSO4), filtered and the gol was evaporated until
ified by colum

dryness. The residue ik

chr omat ogr aphy over a get{ (el uent:

CH2C12/ CH3OH NH4OH 99 R-45) © The pure fractions
were col lected and the (églw\v/e as evaporated. The
resi due was crystallize (0)

f 2- pr gpanone
(few)/diethyl ether/EtOH Ihe prate was
filtered off and dried, vyielding: 52 g of Conpound

no. 48 (nmelting point: 216C). 20 V\D 2007/ 026024

Fr’gé” 5 g&qgéu%%ﬁ%ﬁ was preparela rom I?1~(dprhenoxy;::henyI)-?a,?;-(iiimethyl-
2,3,4,5,10,11-hexahydro-1H-dibenzo[b,e][1,4]diazepin-1-one 435 following the
procedure described for 10-acetyl-11-(2,4-dichlorophenyl)-2,3.4,5,10,11-hexahydro-
3.3-dimethyl-1H-dibenzo[b,e][1,4]diazepin-1-one (compound no. 38): m/z = 453
(M+H)".

Example 80; 11-[4-(2-bromophenoxy)phenyll-3.3-dimethvl-2,3.4,5.10,11-hexahvydro-
1 H-dibenzofb.el[1.4])diazepin-1-one Compound no. 442 .

The title compound 442 was prepared from intermediate 5-2 and 4-(2-bromophenoxy)-
benzaldehyde following the procedure described for 11-(2,4-dichlorophenyl)-
2,3,4,5,10,11-hexahydro-3,3-dimethyl-1H-dibenzo[b.e] 1,4]diazepin-1-one 5-3: p/z =
490 (M+H)".

Example 81: 10-acetyl-11-[4-(2-bromophenoxy)phenyll-3.3-dimethyl-2.3.4,5,10.11-
hexahvdro-1/-dibenzolb.ell1.4]diazepin-1-one Compound no. 147 .
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HOOHN + OPyridine (¢c) NI b-2C CO0 b d C
Conmpound no. 45 b-2 (0.024 nol, 0.54 g) was added at

wODwm@260!l uti on of b-1 (0.0006 nol) in pyri dPCEEB2006065938

m). The m xture was stirr&? at room tenperature for
12 h. b-2 (0.0024 nol, 0.54 g) was added again at OC.
The m xture was stirred for 24/h, then evaporated
until dryness. The residyg § taken up in CH2Cl 2.
The organic | ayer was hedywth H20, dried (over
MpSO™4), filtered and was evaporated. The
residue was purified by ™, chr omat ogr aphy over
silica gel (eluent: CH2C /&4&? 98L2). The 10 pure
fractions were coll ected jent was
evaporated. The residue was crystaftized from

2- propanone/ di et hyl ether. The pr&tipitate was
filtered off and dried, vyielding: 0.089 g of conpound

gﬂe tléé c&1ﬂﬁ$1§dd‘ﬂ7%s%e§wc%ﬁ@@1 I]ﬁ@ﬂ@@mﬁo&t@n&ﬁ%}éﬂ 533-

danthyl-%6} 4@%%?@(%@%@7@&6%% GH b4 stiazepip-(-gnodtpaiollowing
1302 m¢erdufeci>es&r5oemfbr VRscesili INr@d- antchlbmmﬁ}e}mem ud,e1f or

é%ﬁélye\ﬁ@? R R s L
Gagaviitl)l.ayer was separated, dried (over MySO4),

filtered and the solvent 20 was evaporated until

dryness. The residue (0,165 g) was crystalllzed from
Eraanic 82The( hnbenomnlmml)waa}dfm&th\ér 11

ﬂi&h%[ﬁ@ép&i !&l§z9e%9h Pfon%ﬁd% 4:1@7 (749 (nelting
poi nt > . 006/ 065938 95

H
Y $
o )
H o
433

The title compound 433 was prepared from intermediate $-2 and 3-phenoxy-

benzaldehyde following the procedure described for 11-(2,4-dichlorophenyl)-
2.,3,4,5,10,11-hexahydro-3,3-dimethyl-1H-dibenzo[b,e][1,4]diazepin-1-one 5-3: m/z =
411 (M+H)'.

Example 83: 11-(3-phenoxyphenyD-3.3-dimethy1-2.3.4.5,10.11-hexahydro-1H-
dibenzolb.el[1,4]diazepin-1-one Compound no, 135.

@ e

The title compound 135 was prepared from 11-(3-phenoxyphenyl)-3,3-dimethyl-
2.,3,4,5.10,11-hexahydro- 1 H-dibenzo[b,e]] 1,4]diazepin-1-one 433 following the
procedure described for 10-acetyl-11-(2,4-dichlorophenyl)-2,3,4,5,10,1 1-hexahydro-
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Schenme f) Ac20 NH O Pyridine O-C C C d-1 C
Conmpound no. 38 Ac20 (2 m) was added drop wi se at 0C

W@ 200a/0%0k4it i on of d-1 (0.0052 nol) in Pyridi nePGI/EBD06/065938

m). The mixture was stirré@d at roomtenperature for
12 h. Ac20 (2 m) was added again at OC. The m xture
%Sdlﬁlrej[ e cﬁBcﬂz@ ENREE AL EorfeQFortdound n_Bh% m/z = 453
&Japlh?/at e ?JE}E eﬂgd ait\/vashedqvvlt H20 an dri ed,J
EMe irng: 1. 67 g of Conpound no. 38 (75% (nelting
p0| nt > 260C) 10 Scheme E N N NaH DM NON O
31 O g

m nut es. CH3I (O 0004 rml) vvas then added The m xture
was stirred at room 15 tenpemat e-for 12 h and

evaporated until dryness ¢eshdue was purified by
col um chr omat ogr aphy i H¢a gel (eluent:

CH2Cl 2/ CH3OH 99/ 1; 10pm) .~*The—% [

col l ected and the sol vent wa3
was crystallized from 2-prop 2
precipitate was filtered o H drled yleldlng

0.037 g of Conpound no. 3 20 (rreltl ng point:

145C). 20 WD 2007/ 026024 PCT/ EP%006/ 065938 96 Schene

FBr OHBr H NH2 + N+ N NH2 NH2 ONH2 O

The title compound 446 was prepared from intermediate 5-2 and 3-(2-bromophenoxy)-

benzaldehyde following the procedure described for 11-(2,4-dichlorophenyl)-
2.3,4,5,10,11-hexahydro-3,3-dimethyl- 1 H-dibenzolb,e|[ 1,4 |diazepin-1-one 5-3: m/z =
490 (M+H)".

o
@O 149

The title compound 149 was prepared from 11-[3-(2-bromophenoxy)phenyl}-3,3-
dimethyl-2,3,4,5,10,11-hexahydro-1H-dibenzo[b,e][1,4]diazepin-1-one 446 following
the procedure described for 10-acetyl-11-(2,4-dichlorophenyl)-2,3,4,5,10,11-
hexahydro-3,3-dimethyl-1H-dibenzo[b,e}{1,4]diazepin-1-one (compound no. 38): m/z =
532 (M+H)".

Example 86: 7.8-dimethoxv-11-(2.4-dichlorophenyl}-3.3-dimethyl-2,3,4.5,10,11-
hexahvdro-1F-dibenzo[b.ell 1 .4]diazepin-1-one Compound no. 467 .
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f-9f-2Br f-3f-4 51 ~~0gNBL HNC C + HNO
EtOH, AcOHBr HCII G f-6C f-7C HBr HN Ac20

W 2007020024 ~ NO ~ ~ NO Br OF C 07"ci f-S QCEHEP0®/065938

A mxture off-1 (0.0057 nol9) and f-2 (0.0057 nol) in
toluene (20 M) was stirred and 5 refluxed for 12 h,
t hen concentrated under reduced pressure. The residue
was purified by colu chrorﬁ phy over silica gel
(eluent: ClI2C 2/ CH3COH 96 0.2). Two fractions
were collected and the t evaporated unti |
dryness, yielding a mxture {b&f and f-4 (71 % . 10
Amxtureoff3+f4(0004 z
in EtOH (10 mM) and AcOH mom was stirred at 75C
for 12 h, then evaporated until dryﬁ'ess. The residue
was taken up in EtQAc. Saturated NaHCO3 was added.

Tine tifle Xbtab&untieds 7Stdsr gir€shrdDforh m&fchlowt@n&@ddﬁyﬁ@lcﬂﬁ)wmg the

A SRR R L A S AL ﬁhﬁ? AT
tdheethpl Méwibenasd beyd pddiatepth- thonhe 5-3d Wme§§7 (¢5HThe

resi due vvas purified by colum chromat ography over

silica (eluent: CH2C12/CH3OH 99.5/0.5). Three
ixamplediys lﬂﬁﬁﬁvk?;&dmﬂhﬂx‘ﬁnk}i-(z Axlichlprpnhenylyds3-dimethyl-

: iatepin-19Rf C dmPbud A& 309 .
nelting point:

g
2007/ 026024 PCT/ EP2006/ 065938 97 A m xture of f- 6 +
f-7 (0.0004 nol) in Ac2$)(5nﬂ stirred and
refluxed for 4 hours, t ton rated under reduced
pressure. The resi due was\ps |f'e by col umm

chr omat ogr aphy over si I g\e ent:
Cl- 1212/ CHBOL NI 1401 97/ 370 1) O o fractions were
coll ected and the sol vent 4¢as evr at ed, vyielding:

0.065 g of f-9

The title compound 309 was prepared from 7,8-dimethoxy-11-(2,4-dichlorophenyl)-
3,3-dimethyl-2,3,4,5,10,1 1-hexahydro-1H-dibenzo[b,e]| 1,4 |diazepin-1-one 467
following the procedure described for 10-acetyl-11-(2,4-dichlorophenyl)-2,3,4,5,10,11-
hexahydro-3,3-dimethyl-1H-dibenzo[b,e][1,4]diazepin-1-one (compound no. 38): m/z =
489 (M+H)".

Example 88: 7.8-difluoro-11-(2,4-dichlorophenyl)-3.3-dimethy}-2,3.4.5,10,11-
hexahvydro-1/-dibenzolb.e]l1.4]diazepin-1-one Compound no. 466 .

The title compound 466 was prepared from 2.,4-dichlorobenzaldehyde following the
procedure described for 11-(2,4-dichlorophenyl)-2.3.,4,5,10,11-hexahydro-3,3-
dimethyl-1H-dibenzo[b,e][ 1,4]diazepin-1-one 5-3: m/z = 423 (M+H)'.
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5 and 0.09 g of f-8. A part of f-8 was crystallized
from diethyl ether/2-propanone. The precipitate was

wo pdoveeeed of f and dried, yielding: 0.03 g (neleCTBP2006/065938

poi nt > 260C). Scheme GHY¥Y NN AcO ~ \ Pyridine ON
Od 0dAd 0O g1\ racemc [/ \ 10 Conmpound no. 139
The title conmpound no. 139 was prepared from

?nter]i ae '5-2) .and 4-Dber yI,x-3-

213 EXa0P| Befrhyiioz| F-dBhzo[6MH)AdiaddhiSepat @ongvual dd1810 .
(R - and (S)- enationmers of conpound no. 139. N N\ |
~NOO+0C 0C 0oC o enarti oner A enanti oner

B racemic \ \ \ Conpound pno,n-1
Compound no. 304 20 Thena
by SFC with a chiral cqltnn

40/ 60). Two fractions vvereo%o | &e

was evaporated, yielding: O. Oglof enanti oner A and
0.085 g of enantioner B. Bggh fractions were
crystallized from DI PE 2-propanone. The precipitate

was filtered off and dried, yielding: 0.042 g of WO
2601110 2602<A4mBGTN BRR QiG:2 063888 7,898 {lGarwpldufch-dehlo8@Benyl)-3,3-

. 3005409850 ohioBgdeny))-
St ST %%%ﬂzgj?%ﬁ%ﬁ@%&n%rﬁ@“ following
TR0y cedmstsnasitiad for] 0 ety ( €Ryslishlaepben)-5I 4 B0 14 |
FeMhGiro- 13 Mirkd thyl- B0 Sd b R1(2 4R iakehifOPIRO Wach RAnd Bd-38): m/z =
465 (M+H)".

C02/ CH3COH

Example 90: 11-(2.4-dichlorophenyl}-3-methvl-2.3.4,5,10.11-hexahydro-1H-
dibenzo|b.el[1.4]diazepin-1-one Compound no. 422 .

H
O
N 9]
H
oA

422

Cl

The title compound 422 was prepared from 2,4-dichlorobenzaldehyde following the
procedure described for 11-(2,4-dichlorophenyl)-2,3.4.5,10,1 1-hexahydro-3,3-
dimethyl-1H-dibenzo[b,e][1,4]diazepin-1-one 5-3: m/z = 373 (M+H)".

Example 91: 10-acetyl-11-(2.4-dichlorophenyl)-3-methyI-2.3.4.5,10,11-hexahydro-1/-
dibenzo[b.e]{1.4]diazepin-1-one Compound no. 294
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A mxture of h-1 (0.0004 nol), Zn(CN)2 (0.0007 nol),
Pd2dba3 (0.022 g), dppf (0.033 g), Zn (0.0002 nol)

W@ 7an0@Ac) 2 (0.0002 nol) in DVA (2 m) was SPCTERWOE065938

130C in a mcrowave oven P&r 30 minutes, then poured
into H2O and extracted with Et QAc. 10 The organic

lrﬁy Bl WaSpNasined WistphepdZ@ fréhh i1 @42 @m&aﬂoﬂh{gﬁ%l)ra -methyl-

g&,@qi% }{YEQ g%l e, G%ﬁf‘ﬁéﬁgor & bqna%%& following the

@h:fc@dl[&é defcaiptiy for dﬂearsetsfi [Ei@a,égle:lhlc(repheeuyt).z CHZAI02V B @Ay dro-
95/ p I d-bh _

5;’»(? )ne hwv\glé cfg\[}%ﬁzg %:]L glgiscﬁ (IC&?BS%%" 3%\221/2 415
Wyéft)alllzedfromCI—BCN The precipitate was filtered
off and dried, yielding: 0.06 g of h-2 (nelting point:
2250) . 15Am'xture of h-2 (0.0002 nol) in Ac20 (4 m)
WaamBki%r ed and refluxed for 12 hours and then
evaporated until dryness. JHenteesi due was purified by
col um chronatography over silica gel (el uent
CH2d 2/ CH30OH.9872) . The pure fractions vveme

and e Ns it was evap racged The : s
was St al | _\ from2 2 p opanone ( her .
The precipifaty was fiTtered off and Yi & di ng:

0.025 ¢ opound no. 313 (nelti ng nt O .
Schene | WO /026024 PCT/ EP2006/06593 H:::
OC NH2 ' OO0 i-1i-2i-3HHH N Ac i Al H4
z ONON® AL HO 0O0i-50 i-6-@€ i-F

H ~ N HzN~~~N~ H)-9 O HN Ac

Compound no. 48

A mixture of a-1 (0.0022 mol) in Ac,0 (10 ml) was stirred and refluxed for 1 hour. A
tip spat of DMAP was added. The mixture was stirred for 1 hour. H,O was added.
The mixture was extracted with CH,Cl,. The organic layer was separated, dried (over
MgS0y), filtered and the solvent was evaporated until dryness. The residue was
purified by column chromatography over silica gel (eluent: CH,Cl,/CH;OH/NH4OH
99/1/0.05). The pure fractions were collected and the solvent was evaporated. The
residue was crystallized from 2-propanone (few)/diethyl ether/EtOH. The precipitate
was filtered off and dried, yielding: 0.352 g of Compound no. 48 (melting point:
216°C).
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OAcCl A d -fl i-8 A N Conpound no. 514 A m xture
of i-1 (0.0094 nol) and i-2 (0.0094 nol) in tol uene

W@ 2@7mtg02avas stirred and refluxed for 12 h i nPEI/ERBNG/065938

Stark apparatus, then cool @ down to room t enperature.
5 The precipitate was filtered off and dried,

yielding: 2.3 g of i-3 (76%hem@pn xture of -3 (0.0044
nol) and i-4 (0.0044 nol) in EtOH (12.44 m) and AcCOH

(1. 23Hn1) stirred %t 763C for 12 h, then evapogat
unti | ndr 5S. The resijduefwas taken up in N

/ NatHCCB 1Q% ar 2oM™% e Was, ,lajngredoo
t r at rfor 1hour :®3 m t hen N 0
fiTtefe and dried. The residue (0.4 g) was.wash

dried (overp-bgSO4), filtered and the
sol ve gs-{evaporated until dryness. The resicg
(1.77,9) wasQurified by colum chronatography
silica gel (eluent: CH2Cl 2/ CH3OH NHAOH 98. 5/ 1.
The pure fractions were collected and the satyapbund®so. 45
evaporated, yielding: 1 g of 1-5 (52%. A snuall

] tallized f CH3 P Lting ..
boRA By s A i R0 O pr g o owngh B L g Hriaine
(Gt Fdhe mex ture vacstirod a8 tem tompeiatirafer G¥h.i b-8 (00020081, 0.54 g)
: I.J; he .
T N s s i e
drvoessi -lbe rasnbmywaswgepowin 625624 ThepreEmiDopyosgshed ggh
0, {0858 Mgt@ O, WaBerad §aPiha ko QEnttvasvapts ReNS TR cdidue was

WERe
el R MRl o i T et Pl i) e

pefkdracacitedere Thibecmdddndie: wienewts acipeditad. t FhekEt@Ae wishe

?gy?t?ﬁ{z%% lfl%}{l?-ﬂvq@in q%Pcﬁét Iee%er.dfﬂegﬂ‘eci?itég %Gk ﬁ,\{g‘g%}f’ and dried,
iFr'tered an sol'vent” was evaporated unti ryness.
Yieklings i @8Gez ¢GompBugyl ngadS poeliing peinby 28$1Gm

chr omat ogr aphy over silica gel (eluent: CH2C12/

Cl 1301-1/NI-14011 95/5/0.5 to 93/7/0.7). The pure
fractions were collected addfRd sol vent was

evaporated, yielding: 0.032 g of i-7 (12% (nelting

poi nt 200C). 10 A mixture oD i-d (0.0005 nol

(1.5 9g) in d 10 m irred at ro
t enperat ure o

hours,%fﬁéﬁofi Fer ed pVey ce and
washed . The filtrfde was A apt Ad unt i |
m [

by o

drynessi re ue was-ctrystattrzed fr
The precipilia

0.12 g of i-8
i-9 (0.0001 %o 1
and AcOH (5.drops) €in CH3OH (5 nl) was stirred at room
tenperature for 5 hours. The residue was purifjied by

col unn chromat ogr aphy over silica gePmpenpdne. 18pqg 2/
CH3OH/ NHAOH 94/6/0.6 to 82/18/1.8). The pure fractions
vemheéiaeldf edt @doanthd hia c-B3@ mbntaswaged wapomategderailinefor 12 h,

rt}%%i c%gl%d (V\gthoa%slcg?)at}q{af‘lgérvyaséta%éd &188 vs}cisreq %hgﬁ%%re ;!:,Q? taken up in
CH,Cl;. The organic layer was separated, dried (over MgSO4), filtered and the solvent
was evaporated until dryness. The residue (0.165 g) was crystallized from CH3CN.
The precipitate was filtered off and dried, yielding: 0.089 g of Compound no. 107
(74%) (melting point > 260°C). '
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20 precipitate was filtered off and dried. Yielding:
0.022 g of Conpound no. 514 (31% (nelting point:

wQ2®ap2603chemre J H N N HZN N UGH j-3 | N O N ETTZEPI06/(85938

Ac OAc NAHC C - OHC Cvs C C j-1j-2/1 N- 25
Conpound no. 515 A m xture of j-1 (0.0004 nol) and
Li OH (0.0009 nol) in THE (2&hee)pand HO (20 M) was
stirred at 50C for 36 hours. THE was evaporated. ,The

m xture was acidified with HCL IN until pHma et to
7. The precipitate was filtered. The f||

basi fi ed s @o: 10% The @queous I“

aci dlfl‘:Eth f IN. The Qrémp;ate s 30-£ i | ered
of f and I &g

I & di ng: Og@% g of j-2 (0694 .
FR2006/ 065938 101 A ni xt urigyo
0. 0003 nol), EDCI (0.0003 nol
|--10BT (0.0003% b % in CH2C12 (4 ml) and THE (2 n@'
was stirredddt room'tenperature for 6 hours, poured
into 1-120 and extracted with CI—|2C1&(,m ngrlﬁaggc

Iayer was separated, 5 dried (over , filtered

t I d until -~ The. . -
Aespdne v By ST R Feg oyt %far"l&?rﬂyln FBRROBGH aghgidine
0Meml)siThecaxged w@ektuemitat roc@r@ﬁiﬁkﬁhﬁ@# MOHCQQ(ZB}/H@. gas added
:ag aif §{ ﬁ‘%( 2?1’16 \Argg(?uerg g?ag rstfuttr@dzgit r%)}'ﬁ téﬁﬁé&% 8@%@2 uig)recgpitate

c\rayéiﬂtateﬂ; washed math I@@@M diquEyieldigs lp?fe&o empewndgo. 38

f('yf}%gﬁlggmgfﬁ‘mr@adzg@b@}ad yi el ding: 0.048 g of Conpound
no (nmelting point: 226C). Schene K N + Br
NaH, DMm a NONO Ac k-2 Ac/ \ C --C Cd d

Scheme E

H

iy \N
©: NaH, DMF @

N O . N O
ob( CH,| 0

Cl §(C; O

Cli cl

2007/ 026024 EFPCT
(0.0001 nol )¢l

e-1
Compound no. 322 (TMC430057)

A mixture of e-1 (0.0004 mol) and NaH (0.0004 mol) in DMF (2 ml) was stirred for 10
minutes. CHsl (0.0004 mol) was then added. The mixture was stirred at room
temperature for 12 h and evaporated until dryness. The residue was purified by column
chromatography over silica gel (eluent: CH,CL,/CH;0H 99/1; 10um). The pure
fractions were collected and the solvent was evaporated. The residue was crystallized
from 2-propanone/diethyl ether. The precipitate was filtered off and dried, yielding:
0.037 g of Compound no. 322 (20%) (melting point: 145°C).



% g :raﬁhre fo
enper atfor
H20/ Cl 2C12. T 0 ‘

k-1 Conmpound no. 323 NaH (0.0001 nol) was added to a
solution of k-1 (0.0005 nol) in DM (2.5 m). The 15

worRooraee2avas stirred for 10 minutes. k-2 (0. 00RAT/EP10P6/065938

was added. The mixture was9%stirred at room
tenperature for 12 h, then evaporated until dryness.
The residue (0.45 g) was payefi-ed by col um

chr omat ogr aphy over silica gel (eluent: CH2Cl2/ CH3COH
98/2). The pure fractions were collected and the
solifent was e ted. The resi dlh-se 0 g) wasr

cr NHj zed_ fr - propangne. '*~ itate N
fi red off an 0 dried, y| 31%6 43 ¢
ConpouRnd. no. 323 gnelting poin ) . 'Schene

N NEt3, CH2OI2 aNO O N O HCBr1% aNa |1 ©
Conpound no. 151 WD 2007/ 026024 PCTIEP2006/ 065938 '1H2

A mxture of 1-1 (0.0003 not), 1-2 (0.0004 m)l) and

Q. 065 m) inH

over I\/gSO4) @ teted

&PEsi due (0. 13 @)+
chrormt ogr aphy over %
CH2C12/ Cl -1 30H NH4 O

evapor at ed. The r eg

10

15

DIPE. T it ¢ X
dcﬁig%\v yi el di . 3 o
(el ting point %Rl ) .010 Schene

o C m2 NN glI'°

A mixture of £-1 (0.0057 mol) and £-2 (0.0057 mol) in toluene (20 ml) was stirred and
refluxed for 12 h, then concentrated under reduced pressure. The residue was purified
by column chromatography over silica gel (eluent: CH,Cly/CH;OH/NH,OH 96/4/0.2).
Two fractions were collected and the solvent was evaporated until dryness, yielding a
mixture of -3 and -4 (71%).

A mixture of £-3 + £-4 (0.004 mol) and -5 (0.004 mol) in EtOH (10 ml) and AcOH

(10 ml) was stirred at 75°C for 12 h, then evaporated until dryness. The residue was
taken up in EtOAc. Saturated NaHCO; was added. The mixture was stirred for 1 hour
and 30 minutes, then filtered and extracted with EtOAc. The organic layer was
separated, dried (over MgSOy), filtered and the solvent was evaporated until dryness.
The residue was purified by column chromatography over silica gel (eluent:
CH,Cl/CH;OH 99.5/0.5). Three fractions were collected and the solvent was
evaporated, yielding: 0.2 g of £-7, 1 g of a mixture -6 + £-7 and 0.1 g of {-6 (melting
point: 170°C).
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r CI Cl n-t Conpound no. 156 A mixture of m1l
(0.0002 nol) and m2 (0.0003 nol) in THE (5 m) was

wariorozad2eand 15 refluxed for 1 hour and 30 m PCE/EB2006/065938

then taken up in H2O CH2Cl 27and extracted wth
CH2C12. The organic | ayer was separated, dried (over

MoeGhre of Ekter ey andd hbe u§ﬂbﬂ)@(ﬁ mi)V\@:& SEVaP @ﬁ(ﬁfﬁ@ﬁxémfdr
The re&%ue was cr st al

bl Dot ERFpiteef S UEST PEPLET GNP TOMnE G g o
yblehichgim@o@adhygoat bzﬁomgﬂualdemtocmﬁﬁfc}@ﬁl&%\ﬂ L8] 9T/Bg. 1),

%}igr}t i %@&9 c8ﬁgct%)?_ﬁ8]9g /N%&? %\fas %?41&9%9@65'\‘% of £9
hnd-0.09 ® qﬂrﬁr 82 ft:palmplﬁf—bmﬂzm@a@u@d fzmdmmzl pihg/ pwpppore\ The
?f@'&pitﬁteavg ﬁi%reg oiﬂand\lﬂrléﬂ 16911@ O%%kll&l&{ﬁ%ﬁa(:ﬂng > \Q%@S)CI

c20
Pyridine N
Scheme G

Ac,0O
Pyridine N
O

racemic

g-1

Compound no. 139
The title compound no. 139 was prepared from Intermediate (5-2) and 4-benzyloxy-3-
chlorobenzaldehyde following the procedure described in Example 5: m/z = 501
(M+H)"

Separation of the (R)- and (S)- enatiomers of compound no. 139.

o oM oM
oa\—-m»oa\Q AT

o 0
enantiomer A enaﬂtiomer B
racemic

Compound no. 139 Compound no. 303 Compound no. 304

The two enantiomers were separated by SFC with a chiral column (eluent: CO,/CH;0H
40/60). Two fractions were collected and the solvent was evaporated, yielding: 0.085 g
of enantiomer A and 0.085 g of enantiomer B. Both fractions were crystallized from
DIPE/2-propanone. The precipitate was filtered off and dried, yielding: 0.042 g of
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O\V\O0O~(d d n-8C n-9C A mxture of n-1 (0.01
nmol) and n-2 (0.01 nol) in toluene (20 mM) was stirred

w@nw7/8260e | uxed in a Dean Stark apparatus for BRQI/BP2006/065938

then evaporated until dryné8s, yielding: 3 g of n-3 +
n-4. This mxture of product was used directly in the

G@?ﬁboﬁxgﬁs(‘&o B g? (Sh8Romé Agt @é}?.“‘“l rlrri}t? 1 :ébogj) %n%%@@g( gé}f m@%ﬂpound
and n- . ‘ in Et and Ac
U\%gogt(?‘}a%amﬁ%g%%l?’ﬁﬁp%% I11g en evaporated unti |

dryness. The residue was 10 t aken up in EtCAc and
saturated sol ution of NaHCS(% m xture was stirred
for 1 hour and 30 m nutes, Caﬁlglt en filtered. The
aqueous | ayer was extracted with OAc.  The organig¢

sopgyeft 15 evapor at ed,| yi®l dfngy 1.25 g of

n-7. Ac2f n) was addedy t &la solditi on of n-6V+ n&Y7
(0.0012 mol )*d n pyridine (10 g;lz) e m xture was Ct
stirrdéd at roomtenperature for“ 12 h, then evaporated

until dryness. The residue (0.54 g) was puri€bmgoiyd no. 313
col umm chr omat ogr aphy over silica gel (eluent: 20

R T e
ey igpc(f) aved mO%/)i alddintgAch (240¢ mol)(i2 DHALR dpwasstyredat 130°C in
e S ARSI N SERROR G

The opsenisilpyer stas Waghedryith H?@dﬁtﬁif(o‘éﬁﬁ&/[g%?é)e@.temﬁ addhe gelvent

a8 eldpltdd et Aiviess> BRAGId@NWad i fled®l b Rghrdrdvhatdgraphy
2300 LB P ALy i, S 88 R
Bblfentwds eviporated. NI'lie desiblue (0.14 g) was crystallized from CH3;CN. The
precipitate was filtered off and dried, yielding: 0.06 g of h-2 (melting point: 225°C).

A mixture of h-2 (0.0002 mol) in Ac;O (4 ml) was stirred and refluxed for 12 hours and
then evaporated until dryness. The residue was purified by column chromatography
over silica gel (eluent: CH,Cl/CH;0H 98/2). The pure fractions were collected and
the solvent was evaporated. The residue (0.07 g) was crystallized from 2-
propanone/diethyl ether. The precipitate was filtered off and dried. Yielding: 0.025 g
of Compound no. 313 (melting point: 248°C).

Scheme 1
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15

Of O~ C Ca 50-3C C Conpound no. 516 A m xture
of 0-1 (0.003 nmol) and Li AlH4 (0.012 nol) in THE (60

worRgo7ma®26tirred at roomtenperature for 2 hoRPCHEPBEN65938

and NaOH 3M were the added9%arefully. The m xture was
stirred for 1 h. The m xture was extracted vvith

CH2Cl 2/ CH3OH (few). 10 The organic | ayer vvas
separated, dried (over MSH4), filteted an

, evapg dFyng re§1du! Wals!

( 100%

chr omatjogr aphy e uent D

CHZ QI TBIBOH NHACH ;;8/ 2/10.2to %2/8/ 9 The pure
fracti ond were col ected and the sol vent was

evaporated, yielding: 0.022 g. The 15 renaining

Ty .
y The 20 organic ¢j O

| ayer h@‘s separ at ed, drleid\(over ), filtered and Cl
the sol vent was' evapor ated umbil dfyness. The resifye
was crystallized from CH3CN. The precipitate was
filtered off andi driee eNdmg»\ <3 g of \
mxw@e of 03 Q002 erIH)i, dgl met yI am ne
support™ 25 (0. 0006
ACO-I(4 dro N 30H (5 nm) was stirred g
tenperature Zfar 1 D net hyl am ne (0.5"€q) arbﬁ
BH3CN- on $blid sy (0.5eq) were adde agai [
m xture was stirted at>troomtenperature flor 12 h, then
filtered. The fiistrate 2007/ 026024
PCT/ EP2006/ 065938 105 was evaporated. The m xture was
taken up in CH2Cl 2/ H20. The or gani ¢ Uomymmundam. 514
separated, dried (over MgSHM), filtered and the
S [ ifi
19 kﬁuﬁtﬁk 3 n@%@@ ';'ﬁ]tjﬁ 61 \}Ept%sqo@lﬁ é‘g&g‘é’] %‘? ?epgr() rﬁl) &fhs Bifrred and
[ @wkama@;us thee cpRled dowa i JogRKteRppBLure.

efruaaUried Waddiay apokalred. (7819,
?@glpgﬁiﬁ%t@%%ﬁg‘freg\as cr ygt a%elqzleg frc%m CH?SCI\V | PE.

The precipitate was filtered off and dried, vyielding:
QA @boiug: @fi-3Gomoduntblnamd 1541@) ({(B2% o) (tOH (1¢.4danhtand AcOH

é?% .ﬁl_l‘aszvcﬁg gtuaelciiithkb 901"12 h, Qhen ev%por'ajgd luntll chlynegs_v Orede was
taken up in EtOAc/NaHCO3 10% aq. The mixture was stirred at room temperature for
1 hour and 30 minutes, then filtered off and dried. The residue (0.4 g) was washed with
EtOAc, dried (over MgSO4), filtered and the solvent was evaporated until dryness.

Cl

The residue (1.77 g) was purified by column chromatography over silica gel (eluent:
CH,ClL/CH;0H/NH;0H 98.5/1.5/0.1). The pure fractions were collected and the
solvent was evaporated, yielding: 1 g of I-5 (52%). A small fraction was crystallized
from CH3CN/DIPE (melting point: 208°C). The remaining fraction of i-5 was used in

the next reaction step.

A mixture of i-5 (0.0008 mol) in Ac,O (60 mi) was stirred and refluxed for 4 hours,
then evaporated until dryness, yielding: 0.46 g of i-6 (100%).
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30

ca a 10 p-1 G C  Conpound no. 517 A m xture of
p-1 (0.0001 nol) and Li OHl H2O (0. 0004 nol) in THE/ H20

W@ 2001026020 m) was stirred at room tenper at ur BCT/BP2002065938

h, and then concentrated uber reduced pressure. The
aqueous | ayer was washed with diethyl ether, nade
acidic wwth HC1L IN and 15fi|tered The precipitate

e yi eI i,n 045 .Conpoyn 0
w%épﬁpi%mﬁa’vwa ecg%&csi to %éPPé’ﬁ’é‘—“‘@l 2 Q%th THF
THERDQrNeT MENHRO TR: nﬁktufb Rawstidedat 07C @B Hours: -FtDAQ therBice were
C%dcfeg;@ leQEO Wal exl{ractea 1th%;'t§) cq;]ﬁ]f(og%aqqg%%ye% \%v%s s\é\ﬁ%ated, dried

W Sse oOoam X ure oO )
NE8 N(gSQ}iO Alzererbind the satkERt (B miviporaite wrtilxly ynees. was residue

8.1 74 @N%‘}Qﬂ?ﬁ%ﬁ lby)&ggmfnocrhrétga@?ra%wavel %nya?gl AR t%cg/

room preci e Was er ed wash
WH b@lfﬁM S0P/ 3Dtte 888/ Whs T aes Birdiens Whe odsstediendids

Rotkedtived coypeabd il GRECNB 0@ bAPRPNY OVl oSidintCBOYE).
(el uent: C?%ClZ/ gl—%BO—I%NI—M(}IQQS/ 2}/0 WQS/ 7g/sp0 7 then

94/6/0.6). The pure fractions were collected and the
gomisgmt ola§ (@Vapomat)edd Mike; (1esg)du€H01:090 gl) #894tirkd at room

f&&g&%&&%“s E(gllys %F%ﬁﬁl@érgg g\%)}%eht%%gd ‘06%1?1%&1 Wigh égl Cliéfe €f‘he dlltrate

o éﬂaporaw lminl ﬁlgyne@ﬁ 3T1(erfé$lti¢m‘gawwwihz@@@)l C%CM/Q&RE eThe

?f'ecpbltgte(\gasqg%dmif An@Med k frdiki2 Q@iOQ(Jg%)) in THE
5m) and H2O5 (5 m) was stlrr room

tenperature for 3 hours. THE was evaporat ed. The
resindine ofwas{o BROT mot)ed9 va.od0 I%B@mgmmmﬂie@uppdra(\@e{mm mol)

ST ATRAC D S g Ve G S S s o hts
(IBS%SIdL]@WEEISt}]lmgC(bbY mlun@@:@@matg_gaﬁq&mma sifca @1 eluie NH2Cly/
tH3d}II/IlIH4ON d4/001 6N\E183/18A Q Z)I“thlﬁE R0 were collected and the
solvent was evaporated. The residue (0.035 g) was crystallized from CH3CN. The
precipitate was filtered off and dried. Yielding: 0.022 g of Compound no. 514 (31%)
(melting point: 258°C).

Scheme J
§
H HN/\/\N '
LiOH
N 0
N 0 Ac
I
O Ac O NH CE
0 ¢ OH CI cl
L cl
-1 -2 N\

Compound no. 515

A mixture of 3-1 (0.0004 mol) and LiOH (0.0009 mol) in THF (20 ml) and H,O (20 ml)
was stirred at 50°C for 36 hours. THF was evaporated. The mixture was acidified with
HCI1 IN until pH was set to 7. The precipitate was filtered. The filtrate was basified
with KoCO3 10%. The aqueous layer was acidified with HCI IN. The precipitate was
filtered off and dried, yielding: 0.092 g of j-2 (60%).
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r-1r-2r-3r-4 H r-50NCHC I / \' + NCNO -
.~ NOHEOH AcOHHC r-6C - C Clr-7 Ac20

WOBONOMNM ONC NOoO o C ¢l r r-8 Cl r-9 BEIT/EP2006/065938

Compound no. 319 Conpound Hd. 318 A m xture of r-1
(0.02 mol) and r-2 (0.02 nol) in toluene (100 mM) was
stirred and refluxedfor 12 h in a Dean Stark

AORGEEh opi-2 LApE ml £RORRSREE TREPUTRor el jfomT

CobUdmMmaih oG Og (@ phyarovatE 61 il caas geled @etopentemperature for 6

R Qe QDb e B e

Qi.‘i@ﬁ(qj coMebRe). filtrted mad theFolvent was Waﬁpfﬁt@r@tlﬁfirmeg gfhe residue
Snd A %ﬂé’@%éﬁ% ) cofitn Ehr%i‘x‘t(ﬁ@)g%? o8Bl Jilidd eﬁe@i&né .30 m)

%ga?%&i@?&#«q a%@ﬁﬁiﬁ&ri@fe@wedﬁéecfxé%fon%ﬁvwéﬂsctﬁ and

Ete@emeamiaaseaxapdszateedTmiquue 054 Naks@ystalligednfirosh (B CN/DIPE.

183 pRbli e bl A g@ L0t %@E&&OOW CRRPRt b 415

BEnGfog pdime 286Yani ¢ | ayer was separated., dried (over
MySO4), filtered and the solvent was evaporated. The
residue was purified by colyimm ghr omat ography over
silica gel (eluent: CH2C12/ CH3CH

98.5/1.5/0.1). The pure fractions fractions vve
collected and the solvent was 5 evaporated, Yyigkd
: g

f t hen por@at ed N?HtPMFdryn

r g) twasg purified By column ) ahy
over Sili gel (eluent: toluene/iPrOH NH4(}| i

90/ 16f0, wo 10 frextions were col | ected 4hd

sol ve evaporated. Yielding: 0.125 g F | %nd

0.037 g4F2. EAch fraction was crystallized from cl

2- propanone/ di ethyl ether. The precipitate was

filtered off and dried, yielding: 0.034 GOBPOBBARE

no. 319 (r-8)

NaH (0.0001 mol) was added to a solution of k-1 (0.0005 mol} in DMF (2.5 mi). The

mixture was stirred for 10 minutes. k-2 (0.0001 mol) was added. The mixture was
stirred at room temperature for 12 h, then evaporated until dryness. The residue

(0.45 g) was purified by column chromatography over silica gel (eluent: CH,Cly/
CH;O0H 98/2). The pure fractions were collected and the solvent was evaporated. The
residue (0.2 g) was crystallized from 2-propanone. The precipitate was filtered off and
dried, yielding: 0.043 g of Compound no. 323 (melting point: 235°C).

Scheme L

H

N
/U\/ NEG, CHCl, '
0

N
7
N// Cl

Compound no. 151
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(mel ting point > 250C) and 0.008 g of Conpound no. 318
(r-9) (nmelting point > 2500 . 15 Schenme S H chiral

waepaovateon , O+ O G Or C g OO0 S 11 RCI/ER2006/065938

Compound no. 306 Conpound Hg. 305 s-1 (0.0001 nol) was
purified by SFCwith a chiral colum (eluent:

ROZ{ ke G696 8803 moBO-T Y@Od@&é}ﬁél %NW(@ 069 Liested,@nd mi
t he sol vent was evaporated, yie ng: 9 5
E‘féﬁﬁfb“ {fepm BePer B Rigrips UTR) - %%‘6‘1’6“‘”61‘7'8355 Iggd at room
g&g_rﬁm@ggl@ fﬁi;)l 2 1%@568]‘( ;ﬁi]ﬂ-lgﬂi ih}%}rm{O/BH_%Cll\éID\"{&@ @ﬁa@iﬁﬁ@%& was _sepalrated,
cne ~ ~ .. C I
AL DR DL e A0 g B R PgtesVaporgelly i o 0% v
Ganialindcaionn 8R2nGormabyd vaosili@0dk] (diuveht:(OHL gy Hagbl/NH,OH

I k
i ] &b Py0gs! Y, ChATRL G APLYIBKETET AREh RACK

ST T8 BT G eR i 6T NG T R precipitat

GoapauRd of0ind3IVikd (BaanRk 0Nl oBY C aimeednel D% 1
ﬁ%:égﬁ NCON nN ON T3E|E nltgcu o} go uogg}h ! @ )(@mng point

N (Ra) N H2 N NH3/MeOH N O

Scheme M

t 0 Y

A = ot
+ \r

N O

H O:]/

Cl O m-2 HC! O

Cl
m-1

Compound no. 156

A mixture of m-1 (0.0002 mol) and m-2 (0.0003 mol) in THF (5 ml) was stirred and
refluxed for 1 hour and 30 minutes, then taken up in HyO/CH,Cl; and extracted with
CH,Cl,. The organic layer was separated, dried (over MgSO,), filtered and the solvent
was evaporated until dryness. The residue was crystallized from CH;CN/DIPE (few).
The precipitate was filtered off and dried, yielding: 0.064 g of Compound no. 156
(53%) (melting point > 260°C).
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OTC d 10 Conpound no. 519 tBuOK (0.00044 nol) was
added portion wse to a solution of u-2 (0.00044 nol)

WO p007/028245 M) at 0OC. The mi xture was stirredPEl/EPI&065938

tenperature for 15 mn andiad-1 (0.00022 nol) was then
added. The reaction was stirred at roomtenperature
for 2 h and poured into waiieme Nhe sol uti on was
acidified using HC 3N and extracted with 15 CH2C12.

The corgani c | ayer~was dried (‘dver Ny filtered gnd
concent+at i, qn reduced pressurie: e regi dgevpas
purifi by colu chr omat ogr ap ove [T oa_ge NH
(el uen 2Cl 2/ CHSO—I/ NHAOH 95/570."}.. The pufe G
fracti on.swvere colnlzected and the, sol vent was n-4

evaporated, yielding 0.1 g of u- % (959 . WO
2007/ 026024 PCT/ EP2006/ 065938 109 A mi xture of -
O

(0. 450 Rapey Ni ckel in a solution
of NH3/IMeOH. 7 N6 hydr ogenat egl u @ a
rure for 8 hJ The N O

bar@g” préessire at ro
sol uttom™ was then fi tefrie rough a pad of cel t
der reduced 5 pre§%ur

usi #GHMsOH and concent rdé

The residue was puri fige by =8| uim chr omat ogr aphy over¢€l

silica gel (eluent: CH2C12/CHZO I/NHAOH 85/ 15/ 1)/ The

pure fractions were coll ect d and the solvent was
4" The residue was H

yi el di ng, O.

(13% (el tgn nt

N
3- (2- Benzyl oxyphenyl‘ﬁ/ll {- di chl or oph@nylc):-(z
10, 11- hexahydr o- di benz& 1 4 diaze in-| -or?é:
Compound 417 (di asterna)rrer A) cand Conpound 419 Cl
(diastereoner B) H N HN O Conpound 417 ci
di astereoner A Conpound 419 diastereonmer B A
gomirtirernfaf] (M lenoBdndhe O1H4Ahol) aﬂ(aiuma (20, BDGvassotred and

Wl ;S50 L PRREA 2 48, LAl BB, IR g2
BAn-3 -Soidy eWISmMF@ @@apiuﬁfawwsecnd@ecﬁbfsmahﬁen%seactmn step.

di ssol ved i n Et OAc and stirred for 1 5h wth
saturat ed agueou and

4} mEftEEss et & nv%qsﬂ 1 motl) and n-5 (0. 01 moi) nI\II%tO%PQS m-g 1) and AcOH
(25 ml) was stirred at 75°C for 12 h, then evaporated until dryness. The residue was
taken up in EtOAc and saturated solution of NaHCO;. The mixture was stirred for 1

242C) pyrike Exanpl € 9

hour and 30 minutes, and then filtered. The aqueous layer was extracted with EtOAc.
The organic layer was separated, dried (over MgS0,), filtered and the solvent was
evaporated. The residue was purified by column chromatography over silica gel
(eluent: CH,Cl, 100). The pure fractions were collected and the solvent was

evaporated, yielding: 1.25 g of n-6 + n-7.

Ac20 (1 ml) was added to a solution of n-6 + n-7 (0.0012 mol) in pyridine (10 ml).
The mixture was stirred at room temperature for 12 h, then evaporated until dryness.
The residue (0.54 g) was purified by column chromatography over silica gel (eluent:
CH;CL/CH;OH/NH,OH 98/2/0.2 to 92/8/0.8). Two fractions were collected and the
solvent was evaporated, yielding: 0.14 g F1 (24%) and 0.15 g F2 (25%). Each fraction



obtai ned, and purified by silica flash col um

chromat ography (gradient elution from heptane / Et QAc
wa@ 207026024 1) to give final Conmpound No. 417  PCT/EP2006/065938

di astereoner A, (yield: 2010418 ng, 41.1%: mz = 542

(MtrH) +, and final Conpound No. 419 di astereoner B

(v)i& @[j da124d Fom g&o%e@on@fd@ctﬁy A ( Wé‘?)fb(;lpﬁ%ﬁ@'ﬁ%@ih%f@d oif and

Benzyl o nzyl o .,
éﬁ‘?[dl lﬁ‘%ﬂmﬁy {]lﬁéﬂi’%’f‘ B%ﬁ? %}lid} gg‘@%“ﬂg pe %”'PP%SO &
Compound No. 418 (diastereoner A) and 25 Conpound No.
420 (di astereoner B. WO 20?{/ 026024 PCT/ EP2006/ 065938
110 HQrQHN O O The titTe corrpounds wer e prepared
and sepag at edlj L Internmediate (1-4)ya

3- benzyl lox emusphyde foII AQ ' dur ,
report &d Co nds Aﬁm ges%g%tm
4 dic

(I\/H—|)+ 5 “Bxam e Q enﬁl ~Zecgertt 5
) dlmsthl-IH- d| nzaQ el [ 1,41

(95-7) (95 8.1 A sol(utlon.of di medore (95 7¢1 5.0 g,
35.67 mmol ) and o- phenyl enedi am ne (3.86 g, 35.69

mrol ) in 150 dr ol uene were refluxed,overm ght in
a Dean-Stark.tr fter "24h, the solvenk
evapor at’ed giv nter_r:[eﬂfu:lLe:.( -8 s a range
foam whi ch™~w@as et w t hout further rfCatoon in
the next stepT 15 2007/ 026024 PCT/ Elﬂzp06/ 938
111 Std. H cl 0O ci (95-8) C1

o3 Cl Cl

Compound no. 516

A mixture of o-1 (0.003 mol) and LiAIH, (0.012 mol) in THF (60 ml) was stirred at
room temperature for 2 hours. HyO and NaOH 3M were the added carefully. The
mixture was stirred for 1 h. The mixture was extracted with CH,Cl,/CH;0H (few).
The organic layer was separated, dried (over MgSO,), filtered and the solvent was
evaporated until dryness. The residue was washed with H20 and dried, yielding:
1.54 g 0-2 (100%). A small part (0.07 g} was purified by column chromatography
over silica gel (eluent: CH,Cl/CH;OH/NH4OH 98/2/0.2 to 52/8/0.8). The pure
fractions were collected and the solvent was evaporated, yielding: 0.022 g. The

remaining product was used in the next reaction step.

Dess Martin reagent (13.34 ml) was added at room temperature of 0-2 (0.0031 mol) in
CH,Cly (11.6 ml). The mixture was stirred at room temperature for 1 hour. Saturated
NaHCQ; and Na»$,04 were added. The mixture was exiracted with CHoCls. The
organic layer was separated, dried (over MgSQ,), filtered and the solvent was
evaporated until dryness. The residue was crystallized from CHzCN. The precipitate
was filtered off and dried, yielding: 1.3 g of 0-3.

A mixture of 0-3 (0.0002 mol), dimethylamine (0.0006 mol), BH;CN- on solid support
(0.0006 mol) and AcOH (4 drops) in CH3OH (5 ml) was stirred at room temperature
for 12 h. Dimethylamine (0.5 eq) and BH3CN- on solid support (0.5eq) were added

again. The mixture was stirred at room temperature for 12 h, then filtered. The filtrate
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Conpound 423 A solution of Internediate (95-8) (35.7
mmol ) and 2, 4-di chl orobenzal dehyde (6.24 g, 35.65

wormip2doed a m xture of 100 nL dry Et OH and 10 POT/BEIOBE/065938

was heated at 75C 5 overnigght. The reaction m xture
was cooled to roomtenperature and the solvents

QuaResRtaL. ﬂﬁ&nfx%ﬁb@\l‘é@ té!M@ﬁ ufii$ SQQQEH—MW BleAearddthyer was

%%%Ef{te(f ﬁgeé\bqvg Mgé@%ﬁ cf @ﬁﬁb%ao Hcg;vag gﬁg}ﬁé&ﬁ?(ﬂ The residue

fasspetifiahdy tdiemnehgani@rijghyervenaiicd pdl{dned: of f, the

C

(AL RS ETaT ot Con I SRR Rk hYBESoven
wrad evaporagtd. v Bougsidud (- @ﬁ%)dvasg:r}@tadlsze@ froes Cabg-NypIRHhelhe
%ké&ﬁjzta@ﬂmjﬁ&qed\pff aﬁ@%wdﬂy?e ﬁn%aﬂ)f{ &) Compdutamel ?‘169 2%

2,4- D chl or ophenyl) 1 hexa?]ydro 3, 0
(@F iR PRI =1260°Ck benzof b eI [1 , 4l diazepin- 1-one
Conpound No. 507. QHH NN 11 -1 HN -Na Clcl
15 Conpound 423 Conpound 5(%7 Vet i odide (97 L,
1.555 mmol ) was added to a gl?ﬁnﬁﬁ on of Conpound No
423 (0.5@ g, 1. 291 ) and K2CC3 (2&4 ng, 1.55
mol ) in cetoneN T r

[

ube was seal ed and sth'
roomterqa af UFe oW ght i opal
(146 iL, 2. & ) h&g@&b nd the al e
was stirred far : The ﬁ@@ﬁhtbon m xt e
Refer ¢

dr opped onto : he solid vvasfllte‘i’dof
dried. PurificatiCbn\oy{preparative TLC (Et
heptane 1:1) fql{owed byjsonication in i-Pr20 and ,
filtration afforded final Compound No. 507: niz = 4%
(MrH) +. WD 2007/ 026024 PCT/ EP2006/ 0658g®undi®. BXanpl e

97: 11 -2 4-dichloro hen 1 -10-ethyl -2 3,4,5 10,1

gij hexah #47 Or . @UOI%%E&B’E o’k{/rb@' (@%@é@rt{olﬂ’ lﬁ}rHF/ﬂhé 1) (10 m)

I azepl n- -one
oYas sgrrgﬁ)ﬁtﬁ'gglﬁdelgggature for 12 h and then concentrated under re uced pressure.

The aqueous layer was washed with diethyl ether, made acidic with HC] IN and
filtered. The precipitate was dried, yielding: 0.045 g of Compound no. 517 (melting
point > 250°C).

Scheme Q
H H H
i " O i
@: 0 9 Ny LiOHIHZO @[
+
0 0
N o~ T MO oo™
cl Q 2 J cl OJ cl O
c OH cl

a1

Compound no. 518

g-2 (0.0012 mol) was added drop wise to a mixture of g-1 (0.001 mol) and NEt3
(0.0012 mol) in THF (5 ml). The mixture was stirred and refluxed for 12 h, then
cooled down to room temperature. The precipitate was filtered, washed with THF.
The filtrate was evaporated. The residue was purified by column chromatography over
silica gel (eluent: CH,Cl,/CH;OH/NH,OH 98/2/0.2, 93/7/0.7 then 94/6/0.6). The pure

fractions were collected and the solvent was evaporated. The residue (0.09 g, 18%)
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The title conpound was prepared from Conpound No. 423
and ethyl iodide (1 nL, 12.5 mmol) follow ng the

w@e@ceeioee reported for Conpound No. 507 m z -P@WBP2006/065938

(MtH) +. 10 Exanple. 98:11 1062 4-Dichloro hen 1 -2 3 4
5 10 11-he~cthydro-3 3-dineth |-10- ro |-
el gﬂyg’t@ﬁ%@cﬁ Bofld- gmof)]u%lﬁz %b @rc,lupq’@% Lamesad, Nead 39, H

npoun | e conpound was
Eﬂ‘é%‘ﬁﬁéﬁ%‘?lélﬁmé@ﬁﬁ’édﬁg (I;db 423 and propyl iodide 15
(1.26 nm, 12.9 nnDI) follomnng the procedure reported

fxlml(x%lorglog d(g IH@RE )Va[ rﬁ!/ S)ﬂéﬁgg g{) éW}gID inE‘i‘ ﬁimag %ll?a%’id H,O

15 @))3yak, sBrred ﬁﬂxbehﬁﬂ@py!d‘nme fati3denro THY whs fvaporfed. The residue

g@%’%&f&gé&‘g&g%@oﬁ ol}p}aly_flérosgas%d%cagﬁ@%ﬁg%fb}%N The

ound
pitpE v bt thard dieh sickdng: rﬂd}ﬁﬁwfé?%%wfi@% o (o)
Qg@gﬁgg&ﬁ{pogng 2- brono- 3-phenyl acrol eine (2.51 g,

.9 nmol ) follow ng the procedure reported for
Conpound No. 423: mz 424 (M+H)+. 5 Exanpl e 100:
11-(1 -Chl oro-2- hen Ivin GcheBreR dinmeth 1-2 3 4 5 10
11- hexah dro- dibenzo [b,e] [ 1,41 diagepin- | -one

Conpound No. 586 HN utyd 506 The titHe
&G Nvas+ pr epased _LLom@@ﬁd (95- 8)
nmol nd 2-chl orfp- NH
NH, ') 2 o NC NH, S
r-1 r-2 r-3
H
OO
/©f\£ @i + NC N o]
o~
EtOH, AcOH O cl
r-6 “ Cl
Ci r-7
H H
— +
N 0 NC N O
O O
Tl T
r-8 Ci r-g Cl
Compound no. 319 Compound no. 318

A mixture of r-1 (0.02 mol) and r-2 (0.02 mol) in toluene (100 ml) was stirred and
refluxed for 12 h in a Dean Stark apparatus. The solution was concentrated under
reduced pressure and the residue was purified by column chromatography over silica
gel (eluent: CH,CL/CH3;0H/NH4OH 95/5/0.5). The pure fractions were collected and

the solvent was evaporated, yielding 2.04 g of the mixture r-3 + r-4.

A mixture of r-3 + r-4 (0.0063 mol) and r-5 (0.0035 mol) in EtOH (30 ml) and AcOH
(3 ml) was stirred at 75°C for 12 h, then evaporated until dryness. The residue was
taken up in EtOAc and saturated solution of NaHCQ;. The mixture was stirred for



10 3-phenyl acroleine (1.98 g, 11,88 mol) foll ow ng

the procedure reported for Conpound No. 423: mz =
w@a@7/02ekd } . Exanpl e 101: 11- 3- 4- Chl or obenzoP¢DEP19661065938

1 -3 3-dineth 1-2 3 4 5 101071-

hexahydr o- di benzo[ b, e] 11, 4Li azepi n-1-one_Conpound No.

‘f’%&l}ur a\ﬁQ ?%QQ%Q% 61%?64‘6(13 o e’%ﬁ%@t@@/\x@@@@&c 114 ohantdNafer w

ﬁ%fﬁt%fi@?%ﬁ%wsp% %é%ﬂ' etééﬁé g ‘fﬁggw\gsa%ﬁg?%%% Fhe resiaue
oRerFoN ):ax yhbenzak delyder (ilic0! g:ludt SSHMPICH; OH/
?#éggf Itﬁ@h)o r’}ﬁﬂq@e qlh"*_cg %% tleglzlgrlla%gm}f%%rle @@%ﬁ%ﬂd N solvent was
5 &ﬂap@%,t@ti &eﬁhh@ﬂ@ﬁhgmﬂbamxﬁm r-@ 40711- hexahydro-3, 3, 7,
8-tetramethyl- IH di benzo[ b, e] 11 41di azepi n-1 -one

Conpound No. 464. npound 464 (i) H
# mpxéure ghpound’ %@0%1@9@,&1@@ (ﬁ prg}ﬁfvas stirred and refluxed for 2 hours,

ﬂleﬁ -QhIRARY in@t- c@gasayl ehedkidnt 2 CPwaSp@ifieds. cdlumml )

orr@mgﬁ%o'h%'ag 3 %2%3&@&@%% R ENEGARIRg) To

10 ﬁ%&aoﬂﬁ%r@cdﬂeﬁte@lﬁlﬁﬂﬁhe soRcanwheevbPBrated. Yielding: 0.125 g F1 and
Pk 2 L ARG &Y L9 BRPRY ) frob i RN HARR T
pmmﬂater\@ascﬁltremd[f bndflfiad, iedding dph 3 aoldremesimd awndl Na-8)
?H@itm% pﬁ%ﬁ SVZ%@@ anf 038200 QEHARA BT FR20 0L R P3tht >
250°C

15
Scheme S

H
i
@i chiral separatson @ @[
0
CE

Tl T, Q

0

s-1 2 :
Compound no. 306 Compound no. 305

s-1 (0.0001 mol) was purified by SFC with a chiral column (eluent: CO»/iPrOH 65/35).
20  Two fractions were collected and the solvent was evaporated, yielding: 0.02 g of
Compound no. 306 (enantiomer A) and 0.018 g of Compound no. 305 (enantiomer B).
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15

0 1, C Conpound 512 diastereoner A The conpound was
prepared fromlInternediate (93-4) (300 ng, 0.780 mmol)
w@eah7/030p{ 4- chl or obenzoyl ) oxy] benzal dehyde ( 24BCTBP2006/065938

0.936 mMmmol ) follow ng the pi8ocedure reported for
Compound No. 417: mlz = 628 (MtH) +. 5 Exanple 104:3
2-bent lax hen 1 -11- 3- 4ggplerobenzo lox hen 1 2 3

4 5 10 11- hexah dro-di benzo b e 1 4 di aze in-1- one

- Conpgund Ne. 513 di astereonﬁr
om I nternedi ate 00 ny, i
zal dehyde @
edureg reporte
Q. 419: nlz {H} Exanple 10
II-24d|chIor hen23 510

di et hyl - 1H-4di benzo[ b, e] 11, 41di azepi i- | - one Conpound o
No. 46Hh 15 I/‘ie title conpound was pr ed from 2 :

4,5-dichloro phenyl enedi am ne, and

2, 4-di chl or obenzal dehyde follow ng th rocedure

reported for Conpound No. 423: mz 455 ( MtH) +.

2007/ 026024 PCT/ EP2006/ 065emgound go. 3é@anpl e fé'G‘lB‘é‘H%% 301

V1 MHR ¢ DwbiRurtficdNby2cdl@hl eite midtoghdiiBy Ovér (N[ﬂre@el\{palk VL2 (Blent:
]%LQVJ-\QZ %?Qﬁqobé%%) aei\én&g 0 & &4 glompound\l no- 303 (enantlcl)\lmer A)and

0.044 ¢ of Compound no. 301 (enantlomer B).

Scheme U
H
N
of\a ' + \\Qp,o’/ tBUOK A@
o SN
o= N
Ty e
u-1 Ci u-3 Cl

H
; N
HZ’ Ni(Ra) . HZN/\ACE '
NH,/MeOH N 0
o7
o

Cl

Compound no. 519

tBuOK (0.00044 mol) was added portion wise to a solution of u-2 (0.00044 mol) in
THF (5 mljat 0°C. The mixture was stirred at this temperature for 15 min and u-1
(0.00022 mol) was then added. The reaction was stirred at room temperature for 2 h
and poured into water. The solution was acidified using HCI 3N and extracted with
CH;Cl,. The organic layer was dried (over MgSQy), filtered and concentrated under
reduced pressure. The residue was purified by column chromatography over silica gel
(eluent: CH,ClLy/CH;OH/NH4OH 95/5/0.5). The pure fractions were collected and the
solvent was evaporated, vielding 0.1 g of u-3 (95%).
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a/ ~d v-7 v-50C v-6 C1 G C NHNH-NH'" H0
NHzN NEOH~\ Cl1 H C1 v-6 C V-8 Cl 5 Amxture

wW@B00wA160¢0. 0089 nol) and v-2 (0.0089 nol) in tRPC/EP®6/065938

(50 M) was stirred and r#&®luxed for 12 h in a Dean
Starck apparatus, then cooled to roomtenperature. The
precipitate was filtered, washed with diethyl ether

d. d 09
T oL U6 e o i 0 PN 0
mﬁa hadirdgdratad vp86r a Irbdrs wasswt it foech @mp@s@iré 6or 824 Housodytion
E\Tﬁg{ehre%%t geg etél%ug}ggg]a& S{Tcpﬁxhéa&slilﬁe@\/%@ﬂi &V\lgi;&)t%e%({i@te%qmder reduced
D201, Th?h@SIdng aab puiifagfelry eedemn garseeb el oReICoBealgdy eluent:
@H?@Q/éi@@@ % 25/1 g/‘l t ?ﬁ@ﬂn‘@mcﬁ&ﬁ RTelN E&@ctéﬁ%d the solvent

evapor at ed he resid g) % ?% N

S VAT 0L HiskInE ACRY Loy bt R misgey S Eegdfim CHBCN/DIPE,

?d&ﬁﬂg() OHS QX Nod (o dDR4. G/1 0 TNAC 93 A0 ( 1B)%) (hleitereg point 242°C).
ractions were coll ected and the WO 2007/ 026024

PCT/ EP2006/ 065938 117 sol vent was evaporated

Vixadnglier$ygd: 3-92-Bengyiofyphetyvif-41 524 p anvh 5510

aée 1112?/9011@ r@mﬂ

I 003 nDI) in EtOH (20 n1) was 5 stirred
and refluxed for 6 hours, then
reduced pressure. [
CH3CN. The precip e wa ergd of yd dri ed,
yielding: 0.12 g (350% . is f ion (0.04 g)
was crystallized fromnN preci prtate was
filtered off and dri ed, \leldlng 0.03 g of v-8
(melting point: 248Cu_ A03Scheme WO H H 2 N NEt3 +
Cl CH2C2 NHC HAO

Compound 417
ct diastereomer A
Compound 419
diastereomer B

A solution of Intermediate (1-4) (200 mg, 0.520 mmol) and 2,4-dichlorobenzaldehyde
(91 mg, 0.520 mmol) in 10 mL dry EtOH and 1 mI. AcOH was heated at 75 °C for 5h.
Solvents were evaporated. The residue was dissolved in EtOAc and stirred for 1.5 h
with saturated aqueous NaHCOs, and dried (Na;SOy). Two diastereomers were
obtained, and purified by silica flash column chromatography (gradient elution from
heptane / EtOAc 4:1 to 2:1) to give final Compound No. 417 diastereomer A, (yield:
118 mg, 41.1%): m/z = 542 (M+H)", and final Compound No. 419 diastereomer B
(vield: 57 mg, 20.2%):m/z = 542 (M+H)".

Example 94: 3-(2-Benzvloxyphenyvh-11-(3-benzyloxyphenyl}-2.3.4.5,10.11-
hexahydro-dibenzo[b.e][1.4]diazepin-1-one Compound No. 418 (diastereomer A) and

Compound No. 420 (diastereomer B.
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O wlw2d A Hw3 N\ PPA_ 10. aN OC w4
Cl w2 (0.0024 nol) was added at 5C to a sol ution of

wor@®702:00021 nol) and NEt3 (0.0032 nol) in CHXOIRPIA&E065938

m). The m xture was stirréd at 5C for 2 hours, then
15 stirred at roomtenperature for 2 hours. The
precipitate was filter washed h CH2C12 and
dried, yielding: 0.15 k%4 (nelting point:
240C). A mixture of w ) and PPA (1.4 Q)
was stirred at 130C for M8 gen  cool ed to room
tenperature and taken up i The precipitate
was filtered, 20 washed taken up in
CH2_Cl2. The organic |ayey Was separated, dried (over
MpSH4), filtered, washed W _ih<H20 and the sol vent was
evaporated until dryness. 2 resi due was
crystallized from CH3CN DI PE.™ The precipitate was

filtered off and dried el din 32
(havgle corpeyndy o8 WFPMQ%%% sepaugic %6%%31% rardits &d‘ﬁr@dt 0
Bﬂ%nhﬂ&’@ﬁkhﬂﬂﬂe&&&e fdlstvixg: tha ptdredikabdpested) bralvnpahddNog 417
nPo%%gZNﬁ_ t were prepared in accordance with
ﬁBfgg ve. The remaining conmpounds |isted
|n the Table may be prepared i n an anal ogous manner to
\Q@al%r%ﬂ 0?? 024, d?ér bi% % §L0 5%% 1 ﬂiile%aﬁ ng! -3c‘ﬁg{eltal ngH—
1-,gq,-.u4f=.Mr41.7%9'J10-ﬂ,;k ;w-onerr& na%ely
the di astereoner which was eluted first from the
ghrogatography system the suffix B against a conpound
£ T denotes a, diastereoner B, nanerche
dlasteremu- i £h was el uted second. . from_th

n'po 3
el H CH3
NH,
0

° (95-7) (95-8)

ystem O herw se
eoi SONEFic__ Torns

A solution of dimedone (95-7, 5.0 g, 35.67 mmol) and o-phenylenediamine (3.86 g,
35.69 mmol) in 150 mL dry toluene were refluxed overnight in a Dean-Stark trap.
After 24h, the solvent was evaporated to give Intermediate (95-8) as an orange foam

which was used without further purification in the next step.
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LR3I /'5 2R534 R 10 Conp. RBRA RS L No. 1
2-0CH3 4-0CCH3 HO -1k",CH3 ............

4-TN(CH) 2] H H O o
[N(CHB) 2] {_8)9640

Compound 423

A solution of Intermediate (95-8) (35.7 mmol) and 2,4-dichlorobenzaldehyde (6.24 g,
35.65 mmol) in a mixture of 100 mL dry EtOH and 10 mL AcOH was heated at 75°C
overnight. The reaction mixture was cooled to room temperature and the solvents
evaporated. The residue was dissolved in EtOAc and stirred with saturated aqueous
NaHCO; for 1.5 h. Then, the water layer was removed in a separating funnel and the
organic layer was filtered off, the filtrate was washed twice with EtOAc. Organic
layers were dried (NapSQy), evaporated and the residue dried under high vacuum,
yielding 9.45 g (68.4%) of the final Compound No. 423: m/z = 387 (M+H)".

Example 96: 11-(2.4-Dichlorophenyi}-2.3.4.5.10.11-hexahydro-3.3.10-trimethyl-1 H-
dibenzolb.eli1.41diazepin-1-one Compound No. 507.

H H
Q,N Q/N
‘ N

HN
5 ol
oS
L c
Compound 423 Compound 507

Methyl iodide (97 ul., 1.555 mmol) was added to a solution of Compound No. 423
{0.50 g, 1.291 mmol) and K,CO; (214 mg, 1.55 mmol) in acetone. The tube was sealed
and stirred at room temperature overnight. Additional methyl iodide (146 ul, 2.34
mmol) was added and the sealed tube was stirred for 2 days. The reaction mixture was
dropped onto water and the solid was filtered off and dried. Purification by preparative
TLC (EtOAc / heptane 1:1) followed by sonication in i-Pr;O and filtration afforded
final Compound No. 507: m/z = 401 (M+H)".



WO 2007026024 ci 12 4-OCH3 HH 0 0 13 4-NC2 H PCIZEB004665938
4-[-O (CH2)3-CH3] H H CH3 112

...............................

.......... WO 2007/ 026024\ PCF/ |
RBRR5 L No. 22 u@

3
N

Cl

5 Compound 508

The title compound was prepared from Compound No. 423 and ethyl iodide (1 mL,

12.5 mmol) following the procedure reported for Compound No. 507 m/z = 415
(M+H)".

10 Example 98:11-(2.4-Dichloropheny])-2.3.4.5.10.11-hexahvdro-3.3-dimethvl-10-propyvl-
1 H-dibenzo!b.e1l1.4]diazepin- | -one Compound No. 509.

Compound 509

The title compound was prepared from Compound No. 423 and propyl 1odide

15 (1.26 mL, 12.9 mmol) following the procedure reported for Compound No. 507 m/z =
429 (M+H)".

Example 99: 11-(1-Bromo-2-phenvlvinyl)-3.3-dimethyl-2,3,4.5.10,11-Aexahydro-
dibenzo{b.el[1.4]diazepin-1-one Compound No, 500
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........ 0 26 2-0CH3 3-d1B-C0 CH3 0 27 HH 2~0 ~
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292C|Ga302(IIH3~CH3 a 32 4-d 11-0 O
33 4-CCH3 HH ...... coHN— T Y
B / O 34 3\0 HHO i WO
2007/ 026024 PCT/ EP2006/ 06593 21 Corrp R3 R4 RL

No. 0O 36 2-Cl 4-C1 HCH

Compound 500

The title compound was prepared from Intermediate {95-8) (11.9 mmol) and 2-bromo-
3-phenylacroleine (2.51 g, 11.9 mmol) following the procedure reported for
Compound No. 423: m/z = 424 (M+H)".

Example 100: 11-(1-Chloro-2-phenylvinyl)-3.3-dimethyi-2.3.4.5.10,11-kexahvdro-
dibenzo[b.el1.41diazepin-1-one Compound Neo. 506

e's

HN

o

s

g

Compound 506

Ci

The title compound was prepared from Intermediate (95-8) (11.9 mmol) and 2-chloro-
3-phenylacroleine (1.98 g, 11,88 mmol) following the procedure reported for
Compound No. 423: m/z = 380 (M+H)".

Example 101: 11-[3-(4-Chlorobenzovyloxy)phenyl]-3.3-dimethyl-2,3.4,5,10.11-
hexahvdro-dibenzolb.el[1.4]diazepin-1-one Compound No. 431.
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Hleek ... ....H......... 39 3-0HHHO 40 2-C 3-C1
wWoRGTwI®024 . ... CH3 EQT/RPIO0H®5938
H, HOCH3 42 HH4. CH1M4 .. ........... . ~,, CH3
43 2-Cl 6-F HO CH3 ... '\ i

........ 44 el, O\ HHkes 20........ .....
....................... /45 2-Cl 4-C1L HO

................... 0 47 3H F
F...... | 48 ~0 1 4-0CH3 {1 W 2807/026024
PCT/ EP2006/ 065938 \
O
Ci

Compound 431

The title compound was prepared from Intermediate (95-8) (3.9 mmol) and 3-{(4-
chlorobenzoyloxy|benzaldehyde (1.03 g, 3.95 mmol) following the procedure reported
for Compound No. 423: n/z = 474 (M+H)",

Example 102: 11-(2.4-Dichlorophenvl)-2.3.4.5.10.1 1 -hexahydro-3,3,7.8-tetramethvl-
1 H-dibenzo[b.eli1.41diazepin-1-one Compound No. 464.

H
N

HN _

Ci

Compound 464

The title compound was prepared from 4,5-dimethyl-o-phenylenediamine (2.48 g,
18.21 mmol), and 2.4-dichlorobenzaldehyde (3.19 g, 18.23 mmol) following the
procedure reported for Compound No. 423: m/z = 416 (M+H)".

Example 103: 11-[3-(4-Chlorobenzovioxy)phenvli-3-(2-benzyloxyphenyl)-
2.3.4.5.10,11-hexahyvdro-dibenzo[b.el[1.4]1diazepin-1-one Compound No. 512

diastereomer A
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,LCH3 L

CFiii i 057%T oogH ] HH ... ...
e 9 4-OCH3 H F F
e ' 4-0CH3 H J
' kCH3

Compound 512
diastereomer A

The compound was prepared from Intermediate (93-4) (300 mg, 0.780 mmol) and
3-[(4-chlorobenzoyl)oxy]benzaldehyde (244 mg, 0.936 mmol) following the procedure
reported for Compound No. 417 : m/z = 628 (M+H)".

Example 104: 3-(2-benzyloxypheny)-11-[3-(4-chlorobenzovloxy)phenyl]-
2.3.4.5.10.11-hexahydro-dibenzo|b.e]| 1.4ldiazepin-1-one —Compound No. 513
diastereomer B

The compound was prepared from Intermediate (93-4) (300 mg, 0.780 mmol} and
3-[(4-chlorobenzoyloxy]benzaldehyde (244 mg, 0.936 mmol) following the procedure
reported for Compound No. 419: m/z = 628 (M+H)".

Example 105: 7.8-Dichloro-11-(2.4-dichloropheny]}-2.3.4,5.10,11-hexahvdro-3.3-
dimethvl-1H-dibenzo[b.e]]1.41diazepin-1-one Compound No. 465

The title compound was prepared from 4,5-dichloro-o-phenylenediamine, and

2,4-dichlorobenzaldehyde following the procedure reported for Compound No. 423:
m/z = 455 (M+H)+.
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......................... 16, .. ..... CH3 61 2- ""oHH

0 6#,3-[-OCH2-C3] 4-OHH3 0

NE, .. . . ... foluene, .

67 4| ) ZCH3T™H

4= i_I[—2| ........ Q.. 0/
v-1 v-2

H
V4 -0 cl " '
N={ Cl
- + N =
AcOH, EtOH 5 @ ' Ci Q
) D °

v-5 Cl V-5 cl v-7
Ci Cl

Cl

\N H
H ' NH,-NH,, H,0 NH, 1
[:f g i)
\ 5 EtOH @
H N
H

0]
by
e

v-6 Cl

v-8 Cl

5 A mixture of v-1 (0.0089 mol) and v-2 (0.0089 mol) in toluene (50 ml) was stirred and
refluxed for 12 h in a Dean Starck apparatus, then cooled to room temperature. The

precipitate was filtered, washed with diethyl ether and dried, yielding: 2 g of v-3
(100%).

10 A mixture of v-3 (0.0106 mol) and v-4 (0.0106 mol) in AcOH (2.6 ml) and EtOH (50
ml) was stirred at 75°C for 24 hours, then cooled to room temperature and concentrated
under reduced pressure. The residue was taken up in CH,Cl,. The organic layer was
washed with K;CO; 10%, dried (over MgSQy), filtered and the solvent was evaporated.
The residue (5.7 g) was purified by column chromatography over silica gel (eluent:

15 CH,;ClL/CH30H/NH;OH 100/0/0 to 99/1/0.1). Three fractions were collected and the
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U CHa O 74 4-Br HH
@olvgzﬁ vérs QClibrdted, i CHE R 200574 026924 pom’t > 260°C) 0.4 ¢

ﬁ@é&é?’?% MG i

CH 0 79 [O(CH2)3CH3]HHCH3 80 3- OCH3 4- OCH3

3 taltiAed % @h@ﬁ . 4“ he prechpitdie waGhire 59 aﬁ(ﬂiﬁécﬂf ielding:
p y g:

0.12 g (50%). Part of this fraction (0.04 g) was crystallized from CH3CN. The

precipitate was filtered off and dried, yielding: 0.03 g of v-8 {melting point: 248°C).

Scheme W
H
0 O N
H,N NEt,
0O - CL° wer
N o o CH,CI, NH
w-1 -

H w-3
20

N= O

o)

w-4 Cl

w-2 (0.0024 mol) was added at 5°C to a solution of w-1 (0.0021 mol) and NFEt;
(0.0032 mol) in CH2Cl; (15 ml). The mixture was stirred at 5°C for 2 hours, then
stirred at room temperature for 2 hours. The precipitate was filtered, washed with
CH,Cl; and dried, yielding: 0.15 g of w-3 (17%) (melting point; 240°C).

A mixture of w-3 (0.0001 mol) and PPA (1.4 g) was stirred at 130°C for 3 hours, then
cooled to room temperature and taken up in K;CO5 10%. The precipitate was filtered,
washed with H,O and taken up in CH,Cl;. The organic layer was separated, dried
(over MgSQy), filtered, washed with H,0 and the solvent was evaporated until dryness.
The residue was crystallized from CH3CN/DIPE. The precipitate was filtered off and
dried, yielding: 0.032 g of w-4 (44%) (melting point: 252°C).

Compounds according to the invention are listed in the Tables below including the
compounds that were prepared in accordance with Examples 1-106 above. The

remaining compounds listed in the Table may be prepared in an analogous manner to
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Antiviral Testing

The compounds of formula (I) were tested for anti-HCV activity in an assay

determining their activity against NS5b polymerase and in an HCV replicon assay

A) NS5b Polymerase Assay

a) Protein purification

The ¢DNA encoding NS5B amino acid 1-570 (HC-J4, genotype 1b, pCV-J4L685,
genebank accession number AF054247) was subcloned into the Nhe I and Xho I

restriction sites of pET-21b. Expression of the subsequent His-tagged C-terminal 21
amino acid deleted NS5B was performed as follows:

Following transformation in BL21(DE3) competent cells, bacterial cells were grown in
22 liter LB/Amp media until to reach ODggp=0.4-0.6. Protein expression was induced
by addition of IPTG 0.4 mM, supplemented with 10 pM MgCl,, and incubated for
14-16 hrs at 20°C. Cells were harvested, resuspended in lysis buffer (20 mM Tris-HCl
pH=7.5, 0.3 M NaCl, 10% glycerol, 0.1% NP40, 4 mM MgCl,, 14 mM beta-
mercaptoethanol, with tablet of EDTA-free protease coktail inhibitors) and lysed by
sonification. The cell lysate was cleared by high-speed centrifugation (20K x g for

30 min), captured on Ni-NTA beads for 70 min at 4°C, and eluted with 25 mM Hepes
pH 7.5, 0.5 M NaCl, 10% glycerol, 14 mM BME, 500 mM imidazole. The eluent was
dialysed against 25 mM Hepes pH 7.5, 10% glycerol, 50 mM NaCl, 14 mM BME, after
which the protein was further purified by heparin chromatography using the same
buffer with 1 M NaCl for elution. Fractions containing pure protein were collected,
dialyzed against storage buffer 25 mM Hepes pH=7.5, 300 mM NaCl, 10% glycerol,
14mM BME), and flash-freezed in liquid nitrogen. This procedure yielded
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@ézl 66§ _6106766 41 > 42.667 = 8.444 92 > 42.667 =
2.667 = 6.595 39 > 42.667 = 7.420 7 >
BPB6 674 A$o3edn 37 > 42.667 - 6.928 12 > 42.667 =
ng A%O%%IQZ%T‘*@ 16@7A5t I3 176-:8A A@é% S‘K“i@?@@??t §N7§8 I ﬂHH NM
&ﬁgﬁg%gﬁa%%gQKKVTFDRLQVLDDHYRDVLKFMKAK
ASTVKAKLLSIEEACKLTPPHSAKSKFGYGAKDVRNLSS
RAVNHIRSVWEDLLEDTETPIDTTIMAKSEVFCVQPEKG
GRKPARLIVFPDLGVRVCEKMALYDVVSTLPQAVMGSS
YGFQYSPKQRVEFLVNTWKSKKCPMGFSYDTRCFDSTYV
TESDIRVEESIYQCCDLAPEARQAIRSLTERLYIGGPLTN
SKGOQNCGYRRCRASGVLTTSCGNTLTCYLKATAACRAA
KLQDCTMLVNGDDLVVICESAGTQEDAAALRAFTEAMT
RYSAPPGDPPQPEYDLELITSCSSNVSVAHDASGKRVYY
LTRDPTTPLARAAWETARHTPINSWLGNIIMYAPTLWAR
MILMTHFFSILLAQEQLEKALDCQIYGACYSIEPLDLPQI
IERLHGLSAFTLHSYSPGEINRVASCLRKLGVPPLRTWR
HRARSVRAKLLSQGGRAATCGRYLFNWAVRTKLKLTPI
PAASQLDLSGWFVAGYSGGDIYHSLSRARPRAAALEHH
HHHH
Calc. Mol. Properties 64941.4 g/mol

¢) Biochemical RdRp assay

Measurement of HCV NS5B polymerization activity was performed by evaluating the
amount of radiolabeled GTP incorporated by the enzyme in a newly synthesized RNA
using heteropolymeric RNA template/primer. The highthroughput RdRp assay was
carried out in 384-well plates using 200 nM enzyme, 0.1 puCi of *H GTP, 5 mM MgCls,
600 nM GTP, 30 nM PolyC, 300 nM 5’ -biotinylated oligo(rG13)/poly(rC) in 20 mM
Tris pH 7.5, 21 mM KCL 2.5 mM DTT, 16.7 mM NaCl and 0.17 mM EDTA. Test
compounds were dissolved in dimethylsulfoxide. The test compounds were added to
the preformed polymerase-template complex, and incubated at room temperature (RT)
for 15 min before the addition of NTPs. The 30-ul reaction was terminated after 2 h at
25°C upon addition of 30-ul PVT-SPA beads (Amersham Biosciences RPNQOQ09,

5 mg/mlin 0.5 M EDTA). After incubation at 25°C for 30 min, the plate was counted
using a Packard TopCount microplate reader (30 sec/well, 1 min count delay) and
EC50 values were calculated.
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Krieger et al. (2001) Journal of Virology 75: 4614-4624, in a multi-target screening
strategy. In essence, the method was as follows.

The assay utilized the stably transfected cell line Huh-7 luc/neo (hereafter referred to as
Huh-Luc). This cell line harbored an RNA encoding a bicistronic expression construct
comprising the wild type NS3-NS5B regions of HCV type b translated from an
Internal Ribosome Entry Site (IRES) from encephalomyocarditis virus (EMCV),
preceded by a reporter portion (FfL-luciferase), and a selectable marker portion (neo®,
neomycine phosphotransferase). The construct was bordered by 5' and 3' NTRs (non-
translated regions) from HCV type 1b. Continued culture of the replicon cells in the
presence of G418 (neo®) was dependent on the replication of the HCV RNA. The
stably transfected replicon cells that expressed HCV RNA, which replicated
autonomously and to high levels, encoding infer alia luciferase, were used for

screening the antiviral compounds.

b) Cellular Assay Experimental Method:

The replicon cells were plated in 384 well plates in the presence of the test and control

compounds which were added in various concentrations. Following an incubation of
three days, HCV replication was measured by assaying luciferase activity (using
standard luciferase assay substrates and reagents and a Perkin Elmer ViewLux' ™
ultraH TS microplate imager). Replicon cells in the control cultures had high luciferase
expression in the absence of any inhibitor. The inhibitory activity of the compound on
luciferase activity was monitored on the Huh-Luc cells, enabling a dose-response curve
for each test compound. 1C50 values were then calculated, which value represents the
amount of the compound required to decrease by 50% the level of detected luciferase
activity, or more specifically, the ability of the genetically linked HCV replicon RNA
to replicate.

The activities of the compounds tested in the above assays are given below. A strip,
i.e. -, indicates that no result is available.
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368 x042. 667 = 1445840 > 32.001

104 | > 42.675 > 32.006

105 > 42.661 > 31.996

106 | > 42.661 > 31.996

107 > 133.334 = 11.546

108 | > 42.660 > 31.995

109 | > 42.667 > 32.000

110 | > 42.674 = 8.112

111 | > 42.669 > 32.001

112 |> 42.669 > 32.001

113 | > 42.660 > 31.996

114 | > 42.669 > 32.001

115 | > 42.666 = 14.369

16 | > 42.662 > 31.996

17 | > 42.657 > 31.993

118 | > 42.667 > 32.000

119 |> 42.667 > 32.000

120 |>  133.334 = 31.781

121 |> 42.667 > 32.000

122 | > 42.667 > 32.000

123 > 42.667 > 32.000

124 | = 8.563 = 28.867

125 | > 42.667 > 32.000

126 | > 42.667 > 32.000

127 > 42.667 = 11.472

128 | > 42.667 > 32.000

129 | > 42.667 > 32.000

130 | > 42.667 > 32.000

131 | > 42.667 > 32.000

132 | > 42.667 = 12.754




369 > 42.667 = 10.001 370 > 42.667 = 3.425 371 >

42.667 = 3.737 372 > 42.667 = 1.944 373 > 42.667 =
W@®200182603474 > 42.667 = 10.106 375 > 42. 667 = HOI/BBRI06/065938

376 > 42.667 = 9.450 377 ¥542.667 = 4.463 378 >

42667 = 5.944 379 > 42 667 = 6. 789 _380 > 42. 667 =
8,688 pol > B0l 7mAradbAssag82 > 4RefifbnRA 46 660
383 > 42,467 = 17. 27384 = 4. 582 15911 385 >
42_6679= 3 535 38K @Wlke7 > pg 500 Meg@M) 45 g7 =
5/55833388 > 42366%4= 6.350 389 > 42. 660.9605.577 390
>142. 627 1 9.067 _2%31 > 42.667 * _18.488 Y\p,2007/(026024
PCT/ EP2006/ 065938 °°179 Conpound| NS5B Pol {ie} ase |Assay
b 52 030 208 0 5593 6 Bhe. 304 o 43 067 =
4112: 0%6 3'9% > 413.8%%? = 9.906 396 > 42. 6%'§8511. 306 397
>142.1867 =>6.1383.3388 > 42.667 =710.911 3989 > 42 667
19. 4348 400 > 433664 = 3. 278 = 26.739

139 |- 1.013 - 2.902

140 |=  19.094 - 7.229

141 | = 7.906 - 16.310

142 | = 0.187 — 4.681

143 |=  16.033 - 6.300

144 = 23.014 = 3.095

145  |= 23123 = 5.921

146 | = 2,021 ~ 23.938

147 | = 1.971 - 4219

148 |=  83.670 - 3.226

149 |= 30388 — 1.777

150 |> 133334 ~ 1.686

151 | = 1.247 - 18.369

152 |= 24121 ~ 2.505

153 | = 4.054 = 18.647

154 |=  122.580 = 5.461

155 |> 133334 -

156 | = 5.153 = 6.688

157 = 29513 - 1.946

158 : | = 31.083

159 ; S 9.593

233 > 42667 > 32.000

234 |> 36173 = 3.894

235 |>  42.667 > 32.000

236 |>  42.667 S 11.765

237 |>  42.667 = 18.189

276 1> 42.657 > 31.993

277 > 42.670 - 13.631

278 |>  42.666 - 13.300




401 > 42.667 2.880 402 > 42.667 = 8.593 403 > 42.667
= 7.115 404 > 42.667 = 3.242 405 > 42.667 = 5. 344

wWo® 702624 667 = 7.290 407 > 33.333 = 15. 646 HEOBEP2006/065938
33.333 = 14.159 409 > 33.8733 = 14.892 410 > 33.333 =

22.575 411 > 33.333 = 17.869 412 > 33,333 = 16.678
A3, Rpoidd 833 4235831, If}e%e@As’s%y 333 = h@AQAsé& 5 >
3B. 333 = 14. 666 416y 11. 1% 17,42, 667 =
81 328Y0.418 > 42 ga¥se (9 67 A1Q > 42 f%w(u J4.815 420
> 427667 3. 23% 62421 > 133.334 = 51. 92924423 =| 37. 863
ab 2880 731 7 SBE 427 > 42 a6 20 670
20072826024 PCTAERZD06/ 065938 180 Conpiuih NS5B
(F>3I O L5 ey PP 150617058 592 ser 250 be6 430
> 332&33,3 +>10. 88266931 = 82.880 3 100 44YP0> 422|667 =
1. 21%94 450> 4246847 = 4. 517 = 30.898

291 > 42.667 > 32.000

293 | > 42.667 > 32.000

294 | = 10.424 = 41.974

298 | > 42.667 > 32.000

299 |>  133.334 = 2.362

300 |>  133.334 = 0.706

302 | = 92.472 = 1.870

301 = 1.517 = 15.257

304 | = 0.460 = 7.589

303 = 31.530 -

306 | = 83.119 = 3.921

305 = 0.035 = 7.739

309 |>  133.334 = 39.644

310 | = 14.520 = 16.441

311 = 13.328 = 4.028

312 | = 6.115 = 7.809

313 = 6.043 = 27.481

314 | = 4.432 = 3.004

315 = 4.776 = 14.636

316 | = 6.973 = 15.385

317 |>  133.334 = 5.752

318 | = 67.086 .

319 | = 12.687 = 32.428

320 | = 6.767 = 33.022

321 > 133.334 = 72.172

322 - = 44.085

323 = 53.800 = 1.650




451 > 33.333 = 11.324 452 > 42.680 = 19.688 453 >
42.664 _ 19.174 454 > 42.667 = 3.435 455 > 42,667 =
WG2070260866 > 42. 667 17.759 457 > 42.667 = 2. BOBEPWBB065938
> 42.667 = 22.916 459 > 4PI7667 - 460 > 42.667 =
15.648 461 > 42.667 = 24.525 462 = 30.855 > 25. 000
§§§%ﬁ933 333 = 7.432 464 > 133.334 = 82.697 475 >

42. 661 - 465 59.958 = 3.838 476 > 42.667 = 22.889
477> A2, 667

4.492 478 > 42 B67 = 2 405 479->
420 &6ound480 NHB BEYmeraSe B9y 481 >Réqﬁi6667—'\ssayl 609
482 2,42.067 = 27029 (473 > 42, 667 =5, Blyy 484 >
3/ 30324487 > 42. 667 341&92 488= 42, 66ﬂ852F7 §21 WD
2307@9;6044>PCT/EP2006/Q§§§§8 181 ConpounchdyS5i
Py erase—Assay—Repticon—Assa No.—+E50—(W—EC50
(1i MB26489 > 42.667 = 53D9B 490> 42. 667 4694, 862
491 3742. 667 _ 12. 070 33.333 = 12.494

328 > 42.670 = 22.713

329 > 33.333 = 11.085

330 > 42.680 = 23.202

331 > 42.663 = 7.441

332 > 42.675 = 9.740

333 > 42.678 -

334 > 42.670 -

335 > 42.672 = 11.929

336 > 42664 = 13,762

337 > 42.660 = 17.547

338 > 42.664 = 16.895

339 > 42.664 = 9.154

340 > 42.673 = 5.094

341 > 42.667 = 3.926

342 > 42.663 = 4.193

343 > 42.658 = 10.962

344 > 42.664 = 21.600

345 > 42.662 = 21.008

346 > 42.666 = 24.584

347 > 42.672 = 20.700

348 = 29.574 = 4.476

349 > 42.677 = 2.863

350 = 25.136 = 5213

351 > 42.672 -

352 > 42.665 = 9.608

353 > 42.667 = 5.304

354 > 42.664 = 20.534

355 > 42.666 = 5.483

356 > 42.665 = 16.095




492 > 42.667 = 11.024 493 > 42.667 = 1.302 494 >

42.667 21.678 495 > 42.667 3.692 496 > 42.667 22.875
wWe 2B 7026424 667 > 31.959 500 > 133. 334 = 26. 452PCBBR2086/065938

42.678 = 19.781 502 > 42.6/88 = 13.195 503 > 42.668 =

22.390 504 - 39.062 = 17.106._505 > 42 667 = 13. 457
SQ& i hAd 667 Ns@@ﬁﬁﬂmel%@gzﬁ?saﬁlz 667 Eepﬁc&iggssa§03 >
4P, 6% 1.366 509 > 0. 894 93 8.418
513 Nozg (82 3 672 Cm;ﬂ) 133_ 34 > 1%(2 Mﬁ@h 12. 667
= 173691 433 > 133. 33442665 811 =434 > 1330884
437 28503 ¢ 350 58 133 304 = 150425 430 2
3. 63153% 4,332 440 > 13B.834 > 160 441 >7B33. 334 >
352302} 445 Vo280 Haboa Pers EPacocideLeas 182
Conpotthd NS513 Pol yner a¥ettfssay. Repl i con A€S8y | No.
1C5056M EGS0 (1M 30574 = 19.271

363 > 42.667 = 25.826

364 > 42.667 = 20.793

365 = 27.340 = 5.240

360 > 42.667 = 5.308

367 > 42.667 = 24.606

368 > 42.667 = 14.940

369 > 42,667 = 10.001

370 > 42.667 = 3.425

371 > 42.667 = 3.737

372 > 42.667 = 1.944

373 > 42 667 = 9415

374 > 42.667 = 10,106

375 > 42.667 = 19.933

376 > 42.667 = 9.450

377 > 42.667 = 4.463

378 > 42.667 = 5.944

379 > 42.667 = 6.789

380 > 42.667 = 8.626

381 > 42.667 = 4,766

382 > 42.667 = 16.660

383 > 42,667 = 17.252

384 = 4.582 = 15.911

385 > 42.667 = 3.535

386 > 42.667 > 29.590

387 > 42.667 = 5.558

388 > 42.667 = 6.350

389 > 42.667 = 5.577

390 > 42.667 = 9.067

391 > 42.667 = 18.488




445 > 133.334 = 1.984 446 > 133.334 --- 4.125 447 >
133.334 = 2.518 448 > 133.334 > 100 466 = 68.053 =
W(EZ(S)OB%OMS? > 133.334 = 30.030 468 25.627 _ 5SpdiBP2046&5938
= 32.310 = 8.242 470 2311814 = 16.518 471 > 133. 334
16 965 473 = 49.962 19. 998

14.691 472 = 9. 354

ook L ‘%@ﬁ@ym@%@e ﬁs - 334 Ro 10313@&33&%95 >
133,334 = 2,922 51 = 4.56 902 >
10N§’thpfn||nw%>0 )p 7ﬂf ere | Cﬁa HM) f'fe MBS S
spectposcopy (M) and meb4i ng | point vaI;{Pe@le orl sone
b L oL S oyne? -3 el i opar o AiEEk “Tncte
canpgamds is al so prowd]adﬁ? 5 Talbl e 20 ComX)75No.; MH+
A=| t 5@3 | et 9Erepa.rfafj. Qfg@f di ng:t 0 48 4974516 |Schene
N 45 Schene Bf &hﬁ@'le 92 . 9..911.3@7 483- 487
> i?gejié.‘?f{% 0" SxARhRe07 38 420 433 3 g0 Schers
124 #9% 215> Schene D of 4ERéhple| 92 ... .. 10.911
{309 > .. 42667 4R -A67 170 Sehene D of
xample- 98— ... T 73
421- 498 258> - 322 443- 4476445 Sthene E of FHhplle 92

401 > 42.667 2.880

402 > 42.667 = 8.593

403 > 42.667 = 7.115

404 > 42.667 = 3.242

405 > 42.667 = 5.344

406 > 42.667 = 7.290

407 > 33.333 = 15.646

408 > 33.333 = 14.159

409 > 33.333 = 14.892

410 > 33.333 = 22.575

411 > 33.333 = 17.869

412 > 33.333 = 16.678

413 > 33.333 = 12.031

414 > 33.333 = 13.640

415 > 33.333 = 14.666

416 > 33.333 = 11.166

417 > 42.667 = 8.328

418 > 42.667 = 2.162

419 > 42.667 = 4.815

420 > 42.667 = 3.235

421 > 133.334 = 51.929

423 = 37.863 = 26.399

424 = 11.606 = 12.534

425 > 42.674 = 13.245

426 = 30.781 = 7.306

427 > 42.667 = 20.672




302 467 - Schenme T of Exanple 92 WO 2007/ 026024

PCT/ EP2006/ 065938 183 COW, No. M+ Melting point
w@e@pareed according to 301 467 - Scheme T of BXEEP1086/065938

92 311 507-513 > 260 Schem® F of Exanple 92 312

507-513 - Schene E of Exanple 9 139 501-503 197
SG adof %@P@lg%elﬁéﬁsﬁ%‘l' 458 Qé;ﬁlc%!ﬂ,@,g@ H of
Exa e 92 314 443-447 - Schéne F of 2 315
443-2%7_>1260_SchedesH'YD Exanpl e 92 Tpﬁﬂi_zk,g
Schemeg H of> Exanpl e 92 45847 4871 491 > 250158)39heme N of
467981 > 1350 Schers N 0B} 802512084 417 >
250 Sﬁhen’f P of Exanpl e3D3 522| 473- 477 -10&3ﬁen§ P of
Senodilo g Exampi o 02 S58%- 4500 763 Sohenilo gf
E<amél4% 92 > 518 473-4774x6pof Exanple 92 14£11. ... ..
. 20. eng >'525 473-477 gf@ —/cherrej’ of E):grgpg g 92 526
45946306 henme—O-of Exanple 92 304501503 130
chemé3G of| Exanple 92 351)533501- 563 130 ScHed G|of
B aI’TQJS? 92 ~........ A2 HRO = e 688
e 318 454- Schene
Rl of 4EXaml® 92 42.664 = 19.174
|- 454. . .|.>... 319 454474p%7 > 2pQ Schene R gpfs Exanpl e
?‘: %5/ 5 J.>-b/b 236 bcné?ergd of Exa”p'qﬁﬁyépp.m;;he .....
SthemgsS of> Exanple 92 42667 ...} = ....... 17.7159. .
A R 305 59266!:'})3 -1 Schenme S %f.63 pl e 92

458 42.667 = 22916

459 > 42.667 -

460 > 42.667 = 15.648

461 > 42.667 = 24.525

462 = 30.855 > 25.000

463 > 33.333 = 7.432

464 > 133.334 = 82.697

475 > 42.661 -

465 = 59.958 = 3.838

476 > 42.667 = 22.889

477 > 42.667 = 4.492

478 > 42.667 = 2.405

479 > 42.667 -

480 > 42,667 = 5.695

481 > 42.667 = 1.609

482 > 42.667 = 27.029

483 > 42.667 = 15.517

484 > 42.667 = 6.647

485 > 42.667 = 3.388

486 > 42.667 = 3.305

487 > 42.667 = 3.149

488 > 42.667 = 17.821




515 557-561 226 Schene J of Exanple 92 ...........

............................ 321 585-589 > 260
w®elvens0d4 of Exanple 92 ... ......... 528 SHTF/EBD06/065938

260 Schenme J of Exanpl e 92181514 543-547 258 Schene |

of Exanple 92 529 563-567 212 Schene | _of Exanple 92

323,5391523 2353@13@;5@1@&3@%5@@@' e Réplicon Assay -

0
4B > 250 Sehentlin (1 Bxaml e 62 FE31 33 4d2 >
50 dghene O of Exanpl e4D267 532 528- 532 > 26 Scherre I

'e 92 ... .. .. ... 151 454- 260
~hE§§Hp €f> xampl-e—92 42867 £19 523 249 cﬁég%j> of

TGS = LN SAE = [= SR e i M =TT OUTICTTe L

amal% 9.12> WD 2007/ 0268246 PCT/ EP2006/ 06583870 184
';,itggb'\ H NELE\LEQ pg @&7 prepar ed accombﬂg o 153

(a%o) [milo Ko
JJ. 400 ZO0OU—OCTIciTe I_ UI I_/\all eIz JdJO00 A40JI* ’-I-I3 200

“hed83L af>Exanpl e 92 42.647 505 509 > 260 ISgfene L of
”9;'92 92 _ 155 498-502,% 3530 Scheme L of ) Exanplie 92

647247 260—Schene M-of :Aauple 92—516 486- 490

26@98chene 0 of Exanphd66p | 3.692

.+ 496 5§§n546 550 229, ggheme| M of Exanp) g792 | 535

60—Scheme—Oof Exanmpte 92 ., ... .-
. 499 > 42.667 > 31.959

N O

3
Py

V“mwﬁmeo

N
N

1
i
g
\

.- 500- - [I57 549553 33835¢hen M of Exampie 92 158
5]:0-—55%)41} > [260 Schenme™™ 915‘617:?%(arrp| e 92 19787 10l
520-524 > 260 Scheme 0 abgExanple-92 51913865 490 242
B a3 09 >66 1014053388 Sonbrim F of E4kidTe 09
470 403- 416=-225 Schene BOO62 Exanpte 92  17.106

505 | > 42.667 - 13.457

506 | > 42.667 - 56.654

507 | > 42,667 - 4.632

508 | > 42.667 — 1.366

e 42.667 - 0.894

512 | = 84.493 - 8.418

513 | = 70,082 - 3.672

22 | > 133334 > 100

832 | > 42,667 - 17.691

23 | > 133.334 - 3.811

B4 | > 133.334 _ 22.924

35 | > 133.334 - 6.699

36 | > 133.334 - 19.689

$B7 |- 32.922 - 6.350

538 | > 133.334 — 15.402

539 | = 3.631 - 4332

440 | > 133.334 > 100

441 | > 133.334 > 100

442 | > 133.334 - 2.706

43 | = 0.312 - 1.778

444 | = 33.230 = 4.449




471 401-405

225 Schenme F of

Exanple 92 536 431-434 > 250 Schenme P of Exanple 92

WG 30074242448 -

Schene |

of Exanple 92 538 417P@RLPDEE065938

Schene 0 of Exanple 92 53®82417-421 168 Schene O of

Exanple 92 472 412-416 > 250 _Schene R of Exanple 92
- {Compound:|- - - ‘NS5B Pel ?merase Ass&y - Replicon Assay 473
4.L2-?§l6- scheme R of op ..
_ 0. s0 (E, 4 Am- 06 248Cs- KBNE v/ of
Exanplie 106> 540 459-463.208 Schene | of BExamapl e 92
541 > 260 Sche f Exanple 92
21“7%%%602}> RCT/ EPZOOG?&gfg 1§r5rp Cl-ai nfs;.s The use
of a4ddnpound of the foiwdla (1) =for the raridf agture
of a  nedi danent useful inhjhiting HCV agtivity in
a W‘a’%‘fg' i}fect ed vv'ithlﬁ,‘?;, Sai u.g confgound 5—bei né
acyl @6éd henzodi azepi ne68.053 t he| fornul a (19808R2 |/ 6
(r) Ngx | NoRda (I} R}%QIM_ J p_Rab R byRygnd |the
satts—stegreoi-soneri-¢c—forns, ang racenc m-Xtures
therd6f in which 10 R125.6%d Ri b=are indepehdent|ly,
hydrogen; |G3_rcycl oal kyb; sa5yl ;| Het; or Ck 6pl kyl
optiTonat ty substitutedT1Tde erluvrllly with—one, tjwo or
t hred78ubgtTt uent s_sel edd: frhm hal o, A%51&al koxy,
aryl 4apd Het,; or vvith a3Ty3No, pel yhaI oC .&al kaxy or
C3_7cyctoarkyl 15 I's_nydrogen, ba |
opti Al Y Qlthf Lt ut pd |?1 { endent I y Wi t h 4\% titwo or
thr ee;73ubst4:t uents sel ggved from hal 0, Q91996;al koxy,
ar I-rlet; or wth a 0, polyhaloC 1. I kax or
> 133.334 = 3.786

498 > 133.334 = 2.922

510 > 133.334 = 4.563

511 = 1.902 > 100

In the following Table 20 there is listed the Mass spectroscopy (MH+) and melting

point values for some of the compounds of the invention. An indication of the

procedure employed for the preparation of these compounds is also provided.

Table 20
Comp. No. MH+ Melting point prepared according to

48 497 216 Scheme A of Example 92
45 491-495 > 250 Scheme B of Example 92
107 483-487 > 260 Scheme C of Example 92
38 429-433 > 250 Scheme D of Example 92
120 429 > 250 Scheme D of Example 92
124 497 215 Scheme D of Example 92
42 467 170 Scheme D of Example 92
273 421-423 258 -

322 443-447 145 Scheme E of Example 92
302 467 - Scheme T of Example 92




20 C3_7cyc
Wi th one,

W 2000/026024 6al koxy,

| oal kyl
two or three

aryl an

d Het;

pol yhal oC 1. 6al koxy or C3_Wsycl oal kyl ,

optionally substituted i ndependently
substituents selected from
or With a cyaPOI/EP2006/065938

Zcycloal kyl A 6al kyl ptionally substituted

i ndeR gndent |y winhione, t{wo Miitingd pig€ Substpdreemdcsrding to

sgle dfrom hal CI76al Koxy, aryl an t; . or th

al-cy qg, .25 .pol. ﬁﬁ |.oCl1--6al koiy 'ory&_"%pglfg‘&gﬁk%f!égmwe 2

CZ_GaIikenyI optjoaralll y substitured i nder&:ﬁld@nﬁiquﬂmmlpie 92

O A O s pep  [oent S sel eCl ehhEATHH i ample 92

AL AN AN AT AT 1 u.llu LI 2 S U1 L'A'L I S I B @ S V) y

pol yHaboCd | 6al ksdyS@r C3 7cycl ddl’kyl ; Caclieye CGodl themple 92

optian IIy " subsjd,t pt.ed | ndepen tIy vv|t

thr eg‘ ? DUUDL%§L4U§$L s-sel-ect eg‘ﬁhl r-om-hal é&h&%%ﬁoifyﬁ}gg{ple 22

aryl Béﬁad Het : of3w#4’h a clyano, -pol yhal MGMI%WWIG 92

C3. 7gy¢gl oal kyI \ﬁQAZ?OO?/ 026024>I3 | EP2( Wh@ﬁé%?tﬁ']:)\%&?de 92

C4-9cycloalt m:uyl €Ct-6al Kyl opti-onalty-substituted

i ndegéhdent | y v ne, " tmwo or 1 hree. gulsheme fepftlscample 92

sel egbgd from hggdyo401CL. Ggll koxys 23pyl andschighe NS Wiahtble 92

ajctyano; - polyhal oC 1 =6&alkoxy or C3=7 yC| oat 1\%/

atyl:526r 5 HetB7-4%6 is hydrogen? c 1. éshgpe N of Example 92

23tni onal | y subsqistated wit h carbsgyl, C SchemePofExampie 92

eal kylcarbony .B6al koxy-"carbonyll,

1l.6al3 yl.anj nocal Bs V.o = 0O)-=.CLZal-kyl thﬁmegwfﬁﬁamnle 92

bei ng2apti ponal | 459%443st i tuted i nd-ependertScy;emﬂth:&mple 92

oné, two of thr bstituents sel ected

Cl--6a) !%oyv, ﬂr\'[%% Het—cyano;--pol-yhal c’gfmwFE)aQﬁxample 92

C3 76468l oal kyl 4’Bn41|7’7car boxyl ; Z(C(O‘O) Ca. Eﬁ:hh]klelQ/d)fExample 92

- 7cyc| I , theCSZ | oal Ky, |

opt-i ghg' Fy|-substit-ut-ed—i |ucpenué|§u by i $%%§ﬁgg0fExaméﬂe-

thr eé2§ubst i t ueHi%S4&el ected frdifidhal o, @chen@al&eﬁdiosmgﬁe 92

ajyl ’30|@|,et ’ Cyanﬁ)l ﬂ?j yhal OO 6aﬂ OXY, “arSdchemeGofExample 92

CB—F€yct-oa Cl=0)~a =Cl=0)=Het

- :G)0-3NR12aR12ﬁ)1 15(?1'5 V\,hl ch each13FQ12a andScremp G ef Example 92

i ndepggdent |y, hydiggen, (3. 7cyekpal kyl, s@byk R Sefxangfle 92

or—-Ct=6a Kyl u u Ulldl Iyl substituted-iindependenty

wi t h Jdfe, &e slbstitdéht s sel ¥hemg K elgigample 92

hal 0,5,61_6al koxyﬂ 975)/' Het, cyamo, | Schemel of Example 92

and

Pl y”30(1)|60bl 6al Koxys 03 ey DAl Ry " Scheme S of Example 92
305 501-503 - Scheme S of Example 92
515 557-561 226 Scheme J of Example 92
321 585-589 > 260 Scheme J of Example 92
528 577-581 > 260 Scheme J of Example 92
514 543-547 258 Scheme I of Example 92
529 563-567 212 Scheme [ of Example 92
323 519-523 233 Scheme K of Example 92
530 514-518 > 260 Scheme I of Example 92
531 458-462 > 260 Scheme O of Example 92
532 528-532 > 260) Scheme I of Example 92
151 454-458 > 260 Scheme L of Example 92
152 519-523 242 Scheme L of Example 92




-C(=0)-0OR13a, in which R13 is hydrogen, C2.6al kenyl,
C3_7cycl oal kyl, Het, or Cl_6al kyl optionally 25
waasnedoet ed with a C3_7cycl oal kyl or Het; - C(E)TF/ER2006/065938

. 6al kyl oxycar bonyl C i - 6al k44

-C(=0).- Het -

t hi oC1_6al kyl ;

or -C(=0).-

t-oxyCl 6al kyl ;

rc§g RZ,.and RG,M_H@get her
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Rl6a is C2_6al kenyl; C3_7cycl oal kyl; Het; or Cl. 6al kyl
optionally substituted wth a C3-7cycloal kyl or Het;

w®in7iozeokd/dr ogen, Cl. 6al kyl, C3-7cycl oal kyl orPer/gP2008065938

R18 i s hydrogen; pol yhal oQ8s6al kyl ; C3. 7cycl oal kyl
aryl; Het; or Cl.6alkyl optionally substituted with a
E3iidsycl oal kyl, aryl or Het; W) 2007/026024

PCT/ EP2006/ 065938 188 aryl as a group or part of a
group i s phenyl, naphthyl, indanyl, or

1, Phe3ysé of etcombydrdoaf thafuinbid (1) feati nefnuiigh ofrapeldmament

opt.i.anal g , ' |
SRPE L PERRAThy 1) SiATblD HiER IR Y. ARaplgiina
pohy hatloe! bergatliegepiness fyadioonyla (Dr i f | uor onet hyl ,
al kyl enedi oxy, Cl_6al koxy, Cl1_6al kyl thi o, polyhal o-
Cl. 6al koxy, Cl1_6al koxyCh 6al kg?, carboxyl,
Cl. 6al kyl car bonyl , ' annoCE_GaIkyI, nitro,
am no, nono- or di 6al kytM- ni no, azi do, nercapto,
C3. 7cycl oal kyl , pyrpolidi nyl N\ _piReri di nyl,
pi perazinyl, 4-C 1 ' nyl,. 4-C()

; H‘ﬁﬁ?ﬁ%olinyl; or 10
(b) phenyl - orgnapht hyl - a ptional ly substituted
with one, two or three spbstituRMs defined for (a)
above; or (c) phenfﬁp or napht hyl - car bonyl oxy
optionally substituted with one, two or three

SRR RN S N

saturated, partially unsaturated or conpletely

r;mﬁ"s aﬂdlkﬁta@ﬁinﬁqieﬁiﬂ@}y@ hydrogém g:lg,_e@ratclmlkyil gyl Hen 04 C_galkyl
eteroato a ndepen t]. .

BTS2 R e TAOGRARCF ity 38 550 BEplgeRbstituents seected

condénsethlo, W ikoxe agd andvbleh on néthe ayeng polydhaly Cuadkeiyror

t he g ¢ k¢ﬁ%}a5 a whole may be optionally
substit teg‘ th one, two or three substituents each

i ndependently selected fromthe 20 group consisting of

@l 0,is ldibdrky! , pol yhal od _6al kyl , hydroxy, aryl,
Cl_6al koxy, polyhal oCl_6al koxy, Cl _6al koxyCl. 6al kyl

car boxydlkyl Gptioedlk\subatied ydepedamdy withone, twoairihres substituents
nono- .or, di C1.6al kyl aimi no ] r [,

G 7oy et AR P I BEELPRK gyano. polyhaloCy akoxy
pi pevagi.mwytloakylC 1. 6al kyl pi perazinyl, 4-C

1. 6al kyl car bonyl - pi perazi nyl, and _norpholinyl; 25

aryl 2?3;11@01;).&15@&,9211@& Iy gphstlgﬁecgmg@mggeqtgr WiHEpRA, two or three
naphtpekituehRdaRYied 19 Hald G kb ey, ra?h)éﬂﬂ Pret; @ RRhYdyano,

each o ich may be, optionally i ndependently

subsPPBﬁﬁggb }?ﬁ§6ﬁg¥48ﬁ%) Yl t hree substituents

selected fr a),hal o 1. 6al.kyl,. pol yhal .

2 balryr RGO pRionghy st miR ST o

Cl. 6dirkosupstiGint§ atlkgtéd from, hapo G halk oxyCaryb ahdk bigyy or with a cyano,

Cl.6 r koxyd . 6al kyl, carboxyl,
PSS SO BRG e ol

ClL 6 I tro, am no, nono- or
C,.¢alkenyl optionally substituted independently with one, two or three

substituents selected from halo, Cy_¢alkoxy, aryl and Het; or with a cyano,

polyhaloCgalkoxy or Csscycloalkyl;

Csrcycloalkenyl optionally substituted independently with one, two or three
substituents selected from halo, Cygalkoxy, aryl and Het; or with a cyano,

polyhaloC,.salkoxy or Cs.;cycloalkyl;
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di Cl6al kyl am no, azido, nercapto, C3_7cycl oal kyl,
pyrrolidinyl, piperidinyl, piperazinyl, 4-C

wa. @alkepbpi per azi nyl, 4-C PCT/EP2006/065938

1. 6al kyl - car bonyl - pi perazi ¢l , norpholinyl; phenyl-
or napt hyl -al koxy optionally substituted w th hal ogen;

35 p@mylcmaménym@ IMbp@&fdnyewsg&xe@m addidy with one, two or
substituted with

& ettt el by YR8 ) B@Q%%nwmhawm
cyangsylyhalé @ f@lkoanbnos;. 7c|5mm®1kybr di C 1. 6al kyl am no,
azi do, nercapto, C3_7cycloal kyl, WO 2007/026024
PCT/ &PP2006/ 065938 189 pyrrolidinyl, piperidinyl,
pi perazinyl, 4-C .6al kyl pi perazinyl, 4-Cl-6al kyl -
car bdayl - pi perazinyl, norpholinyl; or (b) a radical of
formula ---(X)"-aryl or -(X),-Het in which nis 0 or |
and isXyli®eecl- 6al kanedi yl -, Cl. 6al kenedi yl -, -NR2-,
- NR20- C1 bal kanediyl -, 5 -NR20- C0-Cl- 6al kanedi yl -,

-CO NRaEQf-I Cps @l ik anadiytd with @arbox @G NRIZCcarbdNRR @ Gk oxy-

NR20 6al kanediyl -, -0 CO,
Car Dé/l &t%lolzglwﬁia%neo a%on)]d’ S or -S Cl-6al kanedi yl

Cl ﬂfq) %21 -,r'aﬁ%' Ife]r@%%[kyk@n% 8%(&3&1%?}% sﬁﬁgs‘tlt & 1nd§}§éﬂhexﬁly with

one, ORW%PY fﬂlmeéébwbem &elﬁéWﬂsfr%b@l@t@deaIWmm blet cy@o,
Cl- 6gdlkiRadG (,%IkY)L( (Hetycl6alRy) OandR@kdkal; 0Cl _6al koxy, and
C3- 7cycl oaI ¥Ie as a group or part of a group is
ab %(z@)@m&éﬁﬂ saturated, partially unsaturated or
conpl etely unsaturated heterocyclic ring containing I
t o 4-GeterOatwisalkdcthe U:ndetretide bting opededly sdbdtitwed
nitr I j I

con dgl% S@gd%ﬁ%%@ﬂeﬂt@b’ ot tﬁ'}ee %Bétgg%rgéjéegié%g@ tir(ymg\aio Cr-salkoxy,
wher @ivh Hehe:ygmb@plyhehocasalhomm@cmyd@@lkblpt i onal |y
subst | | t ut ed with one, two or three substituents each
[ ndep ly selected fromthe group consisting of
hal o, CI%J) I kyI pol yhal oG - 6al kyl , hydroxy, oxo,

ar yI koxy pol yhal oC 1-6al koxy, C i -6al koxyC
a&g{@ ﬁ&ﬁ exyl , C 1-6al kyl carbonyl, cyano, nitro,

am no no- di d - 6al kyl am no, cycl oal kyl,

4)’2&9@\1& Athlgfga%d'lgmmlmdéf;'eﬁ(?f,rnﬁ? lﬂ)ﬁlrogeao(}; scycloalkyl, aryl, Het,

- Cl 9%6@i4a aptmmw s@sp@ﬁ%&mﬁwend%wm Prfy fwo o thpgst 2
I s Mﬁﬁbﬁt‘é%&@a&ﬂ frbmeha[@@] %ﬁko;@f alfyq) rmes! @yan& )ﬁoTyh@Io)dl _alkoxy,

or - nis is -C

1. 6a§1i%9bﬁi5’§)PalﬂY’c 1- 6al kenedi yl - NR21- -NR
21- Cl - 6¢ edi yl - _NR21- CO- C1- 6al kanedi yl -,
Rﬁg“%)é@ﬂeal kanedi yl -, -0-, -O Cl-6al kanedi yl -

O C%Wlamﬁ Gt Cgh?dljo\%ﬁl? Qfﬁk %%Ily(ljwc&clt?alk%l e, B @1 ga'lkyl optionally

6al kane

C3- 7@1}ftstlblﬁdk\ylth a &pydycloaiy] Oldiet@al kyl optionally
substi tuted lndependentl with one, two or three
subsf?f@n@&é@%%ﬁ@éﬂw m¥fabo,  Cl- 6al koxyaryl and

ol yhal oC1- 6al koxy or
CS 7C§ET($|3]IE[W$IO qgﬂ Erorrpound of the fornula (1) R2
—C( 0)-Het-oxyCgalkyl; or

R? and RS, together with the intervening grouping in formula (I) of sub-formula:
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N / RAa Rl aN~J R5 RAb 30 Rlb and the salts,
stereoi soneric forns, and racem c m xtures thereof in

wabioci260gx 2007/ 026024 PCT/ EP2006/ 065938 190 RPT/BPZINE065938

R b are independently, hyth7ogen, aryl, Het, or C
1.6alkyl; R2 is C2.6al kenyl optionally substituted

| ndependent ly with one or, o substituents sel ected
from hal o, and aryl; 342 or 5 Het2; R6 is

hydr ogen; C 1. 6al kyI optiopally substituted with
carboxyl, C 1.6alkyl carbonyl, C 1.6al koxy- carbonyl,
Het-C i _6al kyl am nocar bonyl --(=0-Cl_7al kyl, the
Cl_7al kyl Bemrigingef lsrarpy substituted i ndependent Iy
with 10 one, two or three substituents selected from

hal o, aryl,-argd cyano; -C(=0) -C2.6alkenyl;
-C(-0O-aryl C(=0 -Het; -C(=0-NRl2aR12b 15 in
whi ch each andoR12b is, independently, hydrogen,

aryl, or Cl. 6% optionally substituted

|ndependently wh one or two substituents sel ected

from aryl and \ Rda and R4b are independently

hydr ogen; hal o; cyano; C 1. 6al kyl opti onal |y

sybstityted with halo, hydroxy a%{Ma,, or )
orelrd Apye I@ieps%fieveswy'érﬁg?rbﬁaq W@é’@bgw | ggtionsdfy gppypituted

am N@ith lmﬂ@r W?—i{eﬁl{& aldeaty or AyRPeRYE @, l@ﬂl@?&y, opgfoylhllly Qbstituted

0X t oxy;.car C onyl oxy
&3 ufthSvad iy C Lo Rk I agonaty SREPC gAY
in V\Hb'ﬁdﬁb{}eaﬁﬁfwﬂﬂli‘rﬁx @ﬁi@zlmudmyl@w Cngdipenydahonyy, arylcarbonyl;

hydr Q@eRip 1O @) 14aI9FHI onal |y substituted
[ ndependent I’ Wi one fwo substituents sel ect

ed
25 fronn mmeagzn Rd Wl@ﬁpweﬂ% Gygogen; k5. 7pﬁsdoalky1' aryl;

hyd{ 09k, I ;%Lk?%ﬁ%wna@ﬁ&ab@ﬁ@kédxn&p@ﬁ&énﬁlytva&; et o or three
ary as a p or ar grou
nap ht h)FPgS*E'é"é’Fﬁ h%y {:;éﬁa ‘ism’q W%lla %lammoa aryl,

i ndepertgendylapo,5ié bﬁiald(lﬂﬁﬁdow thd Ciqcycloalkyl;

R’ s hydrogen; Cscycloalkyl; or Cy.gatkyl optionally substituted with a Cs.zcyclo-
alkyl, aryl, Het, -C(=0)NR"?R'*, .NR'*R'®, -C(=O)R"", -NR'*C(=O)R"",
NR¥SO,R'S, -SO,R', -SO,NR' R, .C(=0)OR'®, or -NR'*C(=0)OR'*
in which

pis 0, 1 or2;
each R'** and R™" is, independently, hydrogen; C;scycloalkyl; aryl; Het; or
C,.¢alkyl optionally substituted independently with one, two or three
substituents selected from halo, C;¢alkoxy, aryl and Het; or with a cyano,
polyhaloCy_calkoxy or Csscycloalkyl;

16 is hydrogen; Ca.alkenyl; Cs seycloalkyl; Het; or Cjsalkyl optionally
substituted with a Cs.;cycloalkyl or Het;
R ig Crsalkenyl; Csqcycloalkyl; Het; or C.salkyl optionally substituted
with a Ciyscycloalkyl or Het;

R is hydrogen, C;salkyl, Csscycloalkyl or aryl;

18is hydrogen; polyhaloCsalkyl; Cs.scycloalkyl; aryl; Het; or Cygalkyl
optionally substituted with a C;scycloalkyl, aryl or Het;
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35

30 (a) one, two or three substituents selected from
hal o, Cl1_6al kyl, trifluoronmethyl, C 1.6al koxy,

w@a0oboxepk4 C 1. 6al kyl carbonyl, cyano, cyanoC 1PGHER2006¢/065938

nitro, nono- or di Cl_6al kid8am no; or WD 2007/ 026024
PCT/ EP2006/ 065938 191 (b) phenyl - al koxy optional ly
substituted with one, two or three substituents

gef %%@%gﬁﬁ’ br pa(r@%f Z?}Q%ﬁ%is ﬂ'ﬂ%ﬁy a§a}ﬁﬁt£@ﬁ QH@%@E oP @{QtB Qketfihydro-
mpiléhyurea%ai W@CB .mag@mpé%ﬁr #@Sﬁfﬁ%éﬂ fﬁlélt%(% w&i}m i

{d) P@aeca;gd ?ﬂ tmd&g;uitastﬁ@nés d&&b&ﬂdﬁiﬂ@ﬁﬁo e(af(jfalkyu Jpdepandspilkyi,
Se e LOom ni oge (0.4 Su l.

pped s OB S B O R ol el L
andCwhadroaiy nCt.dabkogyOupmlikybteadsxal, Wlwalleylnaborbé optd.onal |y
SUb ah&éi'h ﬁj}){\"rﬁﬁ? %8m0, 10051‘?1@] eQIAHRR Bﬂﬁ@trﬁer Eaed)

pen ent Se ected YOUP conS|s Ing O
c1 @mcwg/pal sk Gyféﬁ*il@@léa?%@fh@mﬂ nigearipyl, 4<C gy igsrarnyl,
par . (;q azayzemy@yup%pe@mﬂulaﬂarma«Eﬂmmlor each of which

{[aopl'&ﬁny ﬁ;? q@”@ﬂg{%ﬁgﬁf B %/ tuted with one,

U ot ongyvorps iy oo
C1- Gdksttybnts dyfiedXys (ab abdveuor omet hyl , CL- 6al koxy,

Ec?l g&%&?@ I &ltllﬁ}q E%@oﬁyi%égﬁbt@qaﬁ? rst%’s%’dt@ﬁ(%/gh %ﬁ% Q\‘% 36& three

nono-
rad$Ltba11tug1ﬂtSfi@ffllmsilfar€aQX9Wﬂamyl or -(X)"-Het in V\,hl ch n
is |l and Xis -0-, CONH- - NH CO-, -NH-S@-
-S02-NH, -O-Cl. 6a| kanedi - 0- CO- t2
HFoH BPUHAT RO 28GR I %r - Gmgmppreg Sﬁ%%eé% bigtially unsatirated

slaédmﬁ;ﬂéte@ unR@Gitateal HeYer@U’j/&Hé HagtetainZ{y 10t Alngbabek Yach

NP GO &b SREHTTF fiichEmannpry SRl Bink ooty condensea
wunhroag enjwobgngere @i, sl Wharginlbled grogup pliet @vravhgle may be optionally
Qﬁﬂg&mﬂ'ﬁéﬁé B8 ert\}&gé'e S BQit &l lﬁdeﬁgﬁ’enﬁ‘@ Ch1R&T £5A the

e group,
EIOHB CPEUS DG aﬁnhalﬁ Gnéikw,mlwlq%mégylsbﬁkm @edt S1-aHeny
R&?E@S@Q@de @fegaﬁ&k?@ Ja[lﬁrmchﬁxygmwkﬁ@diﬁérﬁﬂ i Ren@hitro,
al o, Cl-6al and nitro 0
A R A RO DS e fusirmound of
pipadidingln gipetreiny |46, satitybyipaadayipd-(5 sdloyloarbomyl oi et cand

thereof in which 30 Ra and Rlb are
mogéeh%(ﬁelﬁ éntly, hydrogen, aryl, Het, or Cl-6alkyl;

aryl® as a group or part of a group is phenyl, naphthyl, indanyl, or 1,2,3,4-tetrahydro-

naphthyl, each of which may be optionally independently substituted with one, two or

three substituents selected from

(a) halo, Cysalkyl, polyhaloC,.salkyl, hydroxy, trifluoromethyl, alkylenedioxy,

Ci.salkoxy, Cy.ealkylthio, polyhalo-C|galkoxy, C.salkylcarbonyloxy,
Cy.salkoxyC,.salkyl, carboxyl, C|salkylcarbonyl, cyano, nitro, amino, mono- or
diC.salkylamino, azido, mercapto, Ciscycloalkyl, pyrrolidinyl, piperidinyl,
piperazinyl, 4-C;_galkylpiperazinyl, 4-C,_salkyl-carbonyl-piperazinyl,
morpholinyl; phenyl- or napthyl-alkoxy optionally substituted with halogen;
phenyl- or naphthyl-carbonyloxy optionally substituted with halogen,
polyhaloC;_galkoxy, C;salkoxyCi.salkyl, carboxyl, C,salkylcarbonyl, cyano,

nitro, amino, mono- or diC, galkylamino, azido, mercapto, C;_;cycloalkyl,



WO 2007/ 026024 PCT/ EP2006/ 065938 192 R2 is
C2. 6al kenyl optionally substituted independently with

Wo@r@7026024v0 substituents selected from hal o, BCTER2096/065938
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aryl2; or Het2; 5 R3 is @9 7alkyl optionally
substituted i ndependently with one, two or three

ég bg ; &kﬁ[&l@lsﬁb&ﬁii&q }f)lf)@fﬁ)?lh?l a,C ;%ﬁ%bé%}é}?ﬂ&ln%y \}\aﬁ?é ?]aikyi—
each ﬁfg‘?%yl é’ﬁ?fr% ‘ﬁb‘n?‘?ho “Wg’e?% ndently, hydrogen,

ar y(b) a eadidal obfrkyla —(Hpfdrphal H(3),stbistivihutted s 0 or 1 and
i ndependent lﬂﬁghl tyygmt d
from %I;r%/ ’%&3%?1 qufaﬂgené AEG are |Nﬁg éi ggér%?%ﬁm
hydr ogeR’ - Gata;ealbyaadey- €2OsER yfpn@bqan%élm-@- -CO-NR™,

subst iyptedn_ 1RpwW. @dja_hﬁdcgyNR%ﬂdr XY, catt@hediyORBAGO-, -CO-,
or - NRl 4aRl 4b; C1 6alkoyot n@l iubstltuted Wi th
am no;OtyRnCaxdfkanedyl e ap % g 1§ ‘E)%}‘/y arbonyl , aryl, or

Het: af whidk?" Hetydropsy, Ccardealyl; aryl, Het, Cysalkyl optionally

Cl 6a| k%%f %NB a%gﬁé%giy%ﬁg(\%]k?xg égggee%hsmué\l%%?gﬁ%mm halo,

' S | G eremde atyll. ﬁetmanmmﬁyhabx&@ilk@ar Iayqi Cageycloalkyl;
optionally substituted i ndependently with one or two
substituents selected fromnono- or diC

Hegz Rygrenimisrt of BEroR is aRPribsmeRbeied %Hfﬂ@ﬁd perfalpppegiurated

QPLdAPRlel Yursubsitbd h!ét@f@cymfrc h;r@rc»htanﬂﬁg»{ll (B8 hate@hRius &t’:h
part of ggsrou phen or na

ity peien s AR b SRy S dfie e tonRd 9 L0t Qg fihdensed

(vE)h @Rer thwbettent Hnge asdibhtictrudnpsoupdieaat edvhotcomahbd eptionally

Cl trifl |
bs%g tf:((%//rv&tg [ Io’ rﬂ/wﬁ%rr grggén %.}f)stltuet%r E%ﬁ%h?@%d&ﬁ’i@@@éﬂed from the
aroupdionisia kjiskmichoalkids pelbRal oL AHy. of Pishdnkgikoxy.

g)ldpf%tdl :ﬁgmw th é??(%yd] hesiSel catrﬁi'j)@@ SURRY IckHRAYS cyano, mtro

bove; of
GPHND rmcgma o e@ ks eyl lfsdr@tréai%hrﬁfirmp%mﬂ piperasiny.
Utﬂé ﬁgawy%@&amﬁyi a.@mhmyﬁmomﬂs;awmhﬁdmqugﬁﬂycﬂ ilet” is
n| n oat c in
F%}ct’ g ill oé g%rﬂml @é ir% @ﬁ ?{et n EIEE ﬂq§ GBL Y and

dpisl mﬂadlkanedqﬂrd emgebbnwyzoew Q,GNM Qca’aﬂiemmm 065938
1R%2'-CO-C, alkanediyl-, -CO-NR?'-C, salkanediyl-, -O-, -0-Cyqalkanediyl-, -0-CO-,
-0-CO-Cjgalkanediyl-, -S-, or -8-C,_¢alkanediyl-

in which R*' is hydrogen, Ca_scycloalkyl, aryl, Het, Cy.salkyl optionally

substituted independently with one, two or three substituents selected from halo,

C.salkoxyaryl and Het; or with a cyano, polyhaloC.galkoxy or Ci.seycloalkyl.

2. A compound of the formula (I)

(h

and the salts, stereoisomeric forms, and racemic mixtures thereof in which
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with one or two benzene rings, and wherein the group
Het as a whole nay be optionally substituted with

w@p@7/0ten4 or three substituents each i ndependePtT/EP2006/065938

selected fromthe group ctisisting of g -;al kyl, and
arni nocarbonyl; 5 aryl2 as a group or part of a group

iRg? @memlar@ihdﬂ@ﬁaédﬂwl hyc@@é‘dﬁ a1 Whic ¢t arayibe

optlonally in pendently subsfi'tuted vvlth one “two or

IRE;FE% 5 Gaﬁvz g%?fo%@ ysf Ct e%ﬁg&%ﬁ:m&%}ly wﬂg&ﬂnﬁ 8§( WO %lbqtztuems
6akdic;dt&ﬁairdﬁnmyloomgd arpbl y hal oCl - 6al koxy, nitro, nono-

or di Cl1- 6al kyl ai ni no; or (h) a radical of fornula
-(X)ayBrgd or -(X),,-Het in which nis 1 and 10 X is

-0-, -QO-NH, -NHCO, -NHSR2-, -S02-NH,

-OCﬂﬁ‘Galkanedlyl .0-00, -0O: Het2 as a group or

g* gr_oup is a5 or 6 nmenbered saturat ed,
%artis yfi&Pg Wrsat urated or conpletely unsaturated

het I t ai nj to 4 h
TN Eh 9 ST AL ek S BRY E Saffors
sul f carbordi bhg-Optikghalihocadongdensed with one or two

benzene rings, and wherein the group Het as a whol e
may be(EPtEenikiyl.yhe Sutlivi beingapigrely @ﬁ@tlmtwbmdepmﬁwb’ with

subspid uehbsiheachbieReRdnl ﬂ/or§ ﬁia%car?pl ahd efanbhe

group consisting of halo, Cl_6alkyl, afyl, and nitro.
20 4. cAmonpalkagylof thefornula(lb) R2 / 3 ONtN Rda
Rla Rs Rob Rib (Ib) and the salts, stereoisoneric

f or meC(=ahehrylacem ¢ m xtures thereof in which 25 R a
and Rlb are independently, hydrogen, aryl, or

Cl- 6alCh)-H&®2 i s C2-6al kenyl optionally substituted

i ndependent |y, wi,t h one or two substituents selected
fromﬁ&fQﬂ"NBncRarayl aryl2; or Het2; 30 R3is

hydr ogen; WO 2007/ 026024 PCT/ EP2006/ 065938 194

CL- 63 ¥hikch emihi PAaddayR 'Suk Sihdiépéh@éillﬂzﬂ E)far@g%hbﬂm/ lor Cygalkyl

Eét 6%:,),(1(}’41313& §1|9%§H¥%%1013§; n 0)&&1 %ooré% sgti;sgtuents selected from

i ndepghaehtiely hydr ogen; haI 0; cyano; Cl-6al kyl
opt| onal |y substituted wth halo, hydroxy, or -NR
RAARIR" a@l indeperdenyly dytliogeribialo; sydyot Cisellad opfienally substituted

with halo, hydroxy, Het, —OR'*, or -NR'*R!**; C,_salkoxy optionally substituted
with amino, hydroxy, Cj.salkoxy, hydroxycarbonyl, aryl, or Het; aryloxy; Het-
oxy; carboxyl; Cj.galkylcarbonyloxy; C).galkoxycarbonyl; “NRM8RM: o
_C(=0)-NR R 14,
in which each R* and R is, independently, hydrogen; or Cy.salkyl
optionally substituted independently with one or two substituents selected

from mono- or diC;_galkylamino, and Het;

R’ is hydrogen; or C;galkyl optionally substituted with aryl;

aryl as a group or part of a group is phenyl or naphthyl, each of which may be

optionally independently substituted with

(a) one, two or three substituents selected from halo, Cy_salkyl, trifluoromethyl,
Ci.salkoxy, carboxyl, C|galkylcarbonyl, cyano, cyanoC,.salkyl, nitro, mono- or

diC|_salkylamino; or
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5 Cl. 6al koxy; carboxyl; or NR34aRl4b; in which each
Rl4a and R14b is, independently, hydrogen; or

w@ls0Bmbdoyd ; R is hydrogen; aryl as a group OPCPEP100€665938

a group is phenyl or naphtmil , each of which may be
10 optionally independently substituted with (a) one,
nyE Ql‘k@ﬁy §;5m§1ta 1} vt SPhRE bR tivh omiled eibs@nehts defined for
é oxy; or (b) phenyl -al koxy optlonally
sub&PPUt%ed with one, two or three substituents
defi ned for (a) above; 15 Het as a group or part of a

g{?g%%) u%mflgaf P& Og%g_%p‘g? egi Olf'J ﬁ {érgx lﬁotreg%%e gﬁﬁﬁtgdé ?pa{ﬁ)éHP/ unsaturated
oi Wﬁo‘ﬁhmmﬂhqﬁ@ hacﬁemcm};p singapvEENREAL P 4 helerep Wéﬂtﬁl‘ y

ﬁﬁlf Eé?éEtéH Itr&ﬁgl%?o eﬁ’%@%@n sl fBéEng RioRAlly condensed
Opt onal l'y Con ense one or t enzgﬂe rmn

P0hgIop U baGhONRESo R B PEICH e EEHB AT 54 Pl Talope optionally
Raityd witkagd tab omireéwsumuaas emmtm@erpahdie}nﬂy selected from the

I ndependent e, two or three
§%@t90pﬂ§qﬂgs%s(grﬁg%¥fe Cﬁ ?fBH‘PC%r OIilP/aI o, hydroxy,
poI yhaI o- Cl1- 61 | koxy, carboxyl, nitro; or d) a radical

St R G g B S, SRy e
Qtupmllg @@pgn@nﬂm @ul@ﬂtltlﬁ%@ withpng, tgp ot lep%s@stgug?ts gelected from
“m*éq% S Sl S et e et
unsat u [ i nin
SR e S SHIEN T 91 6TISERRE P
rqf)t 1 ﬁ@&ﬁl ofofoyraeln —axy- @yll dr u{X),,kiéa:tng wixthi roisdl dngt

he gPonn b M ARG L S BE S0 Ty T Rane. fo-co-

subs€Oruted with one, two or three halo. 5. The use as
claimed in claiml1 or the conpounds according to any

one, of clains 2-4 wherein at | east gne of Rla a]n
iHethasdragiamor el o 2 eQUIGIacAT, 6 BEpPCisH spigtatedgBartiglly yaturated

W@Eﬁ?&fbly (safiahike ﬁytlero@pctuco[nag doYlta‘imihgll it Ythewroakdrs @ick|
Qr a

Jodqpendinds savGHT RTR oo TS Ry U oo opnaliF L idensed

awistl @;w(bawylbenm 200 /268 602k PET/ERPO0E/28 8 5888 maphe optionally
tshlgstisfuteg gwt% %Q,atg%oorgﬁ}%e g&%tl&éﬂﬁ%%ﬂéﬂ@ e%eﬁg&ln‘sll s'azt%!:tézgrfrom the
vm«eumqmsxmeg ef haimmﬂlkvd@ apyd, @sﬂn@m kyl or

pol yhal oG -6alkyl. 5 7. The use as clainmed in claim1l

or the conpounds according to any one of clains 2
3. A comgc')%nd of the formula (Ia? y

R coRe
Q N

N R4a

R1b E 4b
RS R (Ta)

R1a

and the salts, stereoisomeric forms, and racemic mixtures thereof in which

R'* and R' are independently, hydrogen, aryl, Het, or Cy.galkyl;
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and 4 wherein wherein R3 or R6 is hydrogen or
Cl-6al kyl. 8. A nethod of treating an HCV infection,

W@ 9pi2@eyg administering to a manmal 10 i n NPEOEP2006/065938

t hereof an effective anmount92of a conpound of fornula
(1) as defined in claiml or a salt, stereoisoneric

for mg ©f alREEMpGoMIKL MbQithRE LRRben@ntlAwRNJLEBERH Libafituents
compositi c%n Cﬁ%p” %I ng a therapeutically effective
anouifteclE M A0t d@hound of formula (1) according

to anwpr}e of clainms 2-4, and a 15 pharmaceutically

acce 1a’o(fe carrier. 10. A process of preparing a
pharymeeuti cal conposition as clainmed in claim9,

whi ch conprises intimately mxing a pharmaceutically
ReCeRiabliRyIGHibhaLy WhliluRd iDBEAREM WedldnY. Ghigahbye
anount of a conpound of formula (1) according to any

20 ofestgpents shlertedlrgm halo, aryl, and cyano;

Cygalkenyl;
aryl;

Het;

"NR] ZaRlzb

in which each R"™** and R'* is, independently, hydrogen, aryl, or C; salkyl
optionally substituted independently with one or two substituents selected from
aryl and Het;

R* and R™ are independently hydrogen; halo; cyano; C,salkyl optionally substituted
with halo, hydroxy, Het, —ORMa, or —NRME‘RI‘”’; Cy.salkoxy optionally substituted
with amino, hydroxy, Ci_salkoxy, hydroxycarbonyl, aryl, or Het; aryloxy; Het-
oxy; carboxyl; Cigalkylcarbonyloxy; Ci.¢alkoxycarbonyl; ~NRMRM. o
-C(=0)-NR'*R .

in which each R'** and R'*® is, independently, hydrogen; or Cyalkyl
optionally substituted independently with one or two substituents selected
from mono- or diC;.salkylamino, and Het;

R’ is hydrogen; or C;.¢alkyl optionally substituted with aryl;

aryl as a group or part of a group is phenyl or naphthyl, each of which may be

optionally independently substitated with

(a) one, two or three substituents selected from halo, Cy.galkyl, trifluoromethyl,
C.qalkoxy, carboxyl, C;galkylcarbonyl, cyano, cyanoCi_galkyl, nitro, mono- or
diC,_salkylamino; or

(b) phenyl-alkoxy optionally substituted with one, two or three substituents defined for
(a) above;

Het as a group or part of a group is a 5 or 6 membered saturated, partially unsaturated
or completely unsaturated heterocyclic ring containing 1 to 4 heteroatoms each

independently selected from nitrogen, oxygen and sulfur, being optionally condensed
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with one or two benzene rings, and wherein the group Het as a whole may be optionally
substituted with one, two or three substituents each independently selected from the

group consisting of Cy_¢alkyl, and aminocarbonyl;

aryl2 as a group or part of a group is phenyl or naphthyl, each of which may be
optionally independently substituted with one, two or three substituents selected from
(g) halo, Csalkyl, hydroxy, trifluoromethyl, Cysalkoxy, C.galkylcarbonyloxy,
polyhaloCy_salkoxy, nitro, mono- or diC,_salkylamino; or
(h) a radical of formula ((X),-aryl or «(X),-Het in whichnis 1 and
X is -O-, -CO-NH-, -NH-CO-, -NH-805-, -SO,-NH-, -0-C;_salkanediyl-, -O-CO-,
-CO-;

Het” as a group or part of a group is a 5 or 6 membered saturated, partially unsaturated
or completely unsaturated heterocyclic ring containing 1 to 4 heteroatoms each
independently selected from nitrogen, oxygen and sulfur, being optionally condensed
with one or two benzene rings, and wherein the group Het as a whole may be optionally
substituted with one, two or three substituents each independently selected from the

group consisting of halo, Cysalkyl, aryl, and nitro.

4. A compound of the formula (Ib)

R (Ib)

and the salts, stereoisomeric forms, and racemic mixtures thereof in which

R' and R'® are independently, hydrogen, aryl, or Cy_galkyl;

R?  is Casalkenyl optionally substituted independently with one or two substituents
selected from halo, and aryl,
aryl’; or
Hetz;

R®  is hydrogen;
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Cigalkyl optionally substituted with carboxyl, C.¢alkylcarbonyl,
C, qalkoxycarbonyl, Het-C;.satkylaminocarbonyl;

R" and R* are independently hydrogen; halo; cyano; C;.ealkyl optionally substituted
with halo, hydroxy, or NRMRME. ¢ alkoxy optionally substituted with
Yy op Y
Ci.ealkoxy; carboxyl; or ~NR!*R M.

in which each R'* and R is, independently, hydrogen; or C,.salkyl;

R’ is hydrogen;

aryl as a group or part of a group is phenyl or naphthyl, each of which may be
optionally independently substituted with

(a) one, two or three substituents selected from halo, and C;_galkoxy; or

(b) phenyl-alkoxy optionally substituted with one, two or three substituents defined for

(a) above;

Het as a group or part of a group is a 5 or 6 membered saturated, partially unsaturated
or completely unsaturated heterocyclic ring containing 1 to 4 heteroatoms each
independently selected from nitrogen, oxygen and sulfur, being optionally condensed

with one or two benzene rings;

aryl® as a group or part of a group is phenyl or naphthyl, each of which may be
optionally independently substituted with one, two or three substituents selected from
¢) halo, hydroxy, polyhalo-C;_salkoxy, carboxyl, nitro; or
d) aradical of formula —(X),-aryl in which nis 1 and

X is -0-, ~CO-NH-, -80,;-NH-, -0-C,salkanediyl-, -O-CO-, -CO-;

Het” as a group or part of a group is a 5 or 6 membered saturated, partially unsaturated
or completely unsaturated heterocyclic ring containing 1 to 4 heteroatoms each
independently selected from nitrogen, oxygen and sulfur, being optionally condensed
with one or two benzene rings, and wherein the group Het as a whole may be optionally
substituted with one, two or three halo.

5. The use as claimed in ¢laim 1 or the compounds according to any one of claims
2-4 wherein

at least one of R'* and R™ is hydrogen, halo, Cysalkyl, aryl or Het.

R? is hydrogen; C»-alkenyl optionally substituted with aryl or halo; Cyscycloalkenyl-
Cgalkyl; arylz; or Het®.

at least one of R** and R™ is hydrogen or arylcarbonyl.
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R’ is hydrogen.

6.

10.

The use as claimed in claim 1 or the compounds according to any one of claims

2-3 wherein wherein R® or R® is Cyealkyl or polyhaloC i galkyl.

The use as claimed in claim 1 or the compounds according to any one of claims 2

and 4 wherein wherein R® or R® is hydrogen or C_salkyl.

A method of treating an HCV infection, comprising administering to a mammal
in need thereof an effective amount of a compound of formula (I) as defined in

claim 1 or a salt, stereoisomeric form, or racemic mixture thercof.

A pharmaceutical composition comprising a therapeutically effective amount of a
novel compound of formula (I) according to any one of claims 2-4, and a

pharmaceutically acceptable carrier.

A process of preparing a pharmaceutical composition as claimed in claim 9,
which comprises intimately mixing a pharmaceutically acceptable carrier with a
therapeutically effective amount of a compound of formula (I} according to any
one of claims 2-4,



