MACROCYCLI C I NHI BI TORS OF HEPATITIS C VIRUS The present invention is
concerned with macrocylic conmpounds having inhibitory activity on
the replication of the hepatitis C virus (HCV). It further concerns 5
conpositions conprising these conpounds as active ingredients as well
as processes for preparing these conpounds and conpositions.
Hepatitis Cvirus is the | eading cause of chronic |liver disease
wor | dwi de and has becone a focus of considerable nedical research
HCV is a menber of tMACROCIYCDIOINRBITORS OIOHEPATIHES d VIRDS
hepaci virus genus, and is closely related to the flavivirus genus,
whi ch incl ude RN [ i N I.sease, .. such
as dengue vir u%éh@g%@@tﬁﬁe%&or}(lg\? éﬁ&\%‘ efi ngh rg%ég%%& £ %xgﬁjog% ?Sn%ﬁn&e%ﬁww us
fam |y, which 2Bl uibe repbicative of thedepaiitis G viay FCMIstfaURYyoncp@y i s a

802 IOE) i \l;e- S &NSs @pmpbelgbre-cdidpALide dxesﬂl?ﬁtlpﬁhi%désas aléﬁtffgn%e&@rﬂf)@w&lf asf}frﬁéé&@s
, ases. (1S ' .an " untransl| ate
regi ons, whi c&g%g%#ﬁgﬁf%‘gg%%oﬁﬁi/ CPH]@Pﬁﬁ%’?; and a central open

readi ng frane that encodes a single polyprotein of around 3,010-3, 030

Gonerated {1 o a B RO ARG PURCRC Fona AL Sl Bl
of co- and po?ﬁ%%gfoﬁl? 8’?\%’15@%613%%93’&6]1 Iﬁﬁef’%h' g@é@&g@%ﬁ%&f@? ed by
bot h host 18nd Riwetidgr bty yiruseh e the hedacstrusgnus,aind py dbselynslaRd to the
include the c %@fvnufgéﬂg,a‘aﬁmilne%%%)eg et 0 SR SRNBLARPin Y ER BILLE

El and E2. The non-structurﬁ protel ns encode sone ] G
viral enzymat ie§ SPRENE VitBhad edpy dawet virusy aind tegheanimal pegtiviras Enmily, w/high| |
as proteins ofinaudenbuwiné uitdtdizerhea Rep! (BYAVOHOY isth@sitivksalse S2Ap0 BranSed
nmedi ated by a - e e non- ,
structural__protein R?%%S%% ?Bpﬁf grglé‘?ﬁ%jnk é%lgesf ﬁglggg%ﬁ rf%?oé%pél,sest%ogl 3 and
viral helilasé’ anigpnslated regiatss whichadent BAG sasordpresttistises, auvl 2 ¢eatral open
bi f Iu nct |t onal Fﬁ;ﬁx@%ﬂ thlat md%s It@_emgle?iaqg\twot&iﬁ of h@u@@g,emb,@tbo b@ino acids,
replication o e LN ition to,the serine pr.otease
al so encodes a’ r‘irgf!1 aF %ﬁ? 8’9%0?%%%3% STy Hr%délcgsfhﬂ%gafecﬁ@erﬁﬁ ST 1R PieRwsor
initial acutePPlPEURbK an grafejtstadisgriasiol cof andipestranstiitivhal wadaprafealgtiop
ﬁhr o?l c t30 Be{ba{rag% %eb%?éﬂ%%ﬁofﬁ@ésfﬁﬂ'dh?ﬁﬁr@&a#&.eﬁ‘ﬁé?ﬁl'siﬁhéh}ial' Iﬂoteins ’
epat ocy ut i ot directly..cytopathjc. articul ar, e lac
of "o v gorRus ety st ikt Gbleih and e sgebS Bbeameiens pl ard Ehethe
virus to nut amen-gpypenal NS) praseios encaddsogie assentalofirabérzgmiatc fimfsmisi(ehicase,

Chroni ¢ hepat E)E)iy&e?ﬁ& HREEEE SS well ak b%%cffdlfl A Eepﬂal'éﬁg%gr ?ﬁ %ation of the

cirrhosis, end:stage liver _ diseas an

carci noma), m& EF‘]rﬁfg‘P’Pe t‘%’@e‘ﬂl%tﬁé }S’}ﬁ g @&@P&Iﬂ@t f* ppymeTases pcadadhyi nons .

Ther e are 6 naprostudGvopeni (NRSS)ahdadditioa tb Bepobinesash] 41 ¢idal helidagdardr e

di fferently protease functions, both encoded in the bifunctional NS3 protein, have been shown to
be essential for replication of HCV RNA. In addition to the NS3 serine protease, HCV

also encodes a metalloproteinase in the NS2 region.

Following the initial acute infection, a majority of infected individuals develop chronic
30  hepatitis because HCV replicates preferentially in hepatocytes but is not directly
cytopathic. In particular, the lack of a vigorous T-lymphocyte response and the high
propensity of the virus to mutate appear to promote a high rate of chronic infection.
Chronic hepatitis can progress to liver fibrosis leading to cirrhosis, end-stage liver
disease, and HCC (hepatocellular carcinoma), making it the leading cause of liver
35  transplantations.

There are 6 major HCV genotypes and more than 50 subtypes, which are differently
distributed geographically. HCV type 1 is the predominant genotype in Europe and the



di stributed geographically. HCV type 1 is the predom nant genotype in
Europe and the 2 US. The extensive genetic heterogeneity of HCV has
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the 24 hour t i, the %cademlc and patent literature, It has already become apparent that the sustained
25  administration of BILN-2061 or VX-950 selects HCV mutants which are resistant to
the respective drug, so called drug escape mutants. These drug escape mutants have
characteristic mutations in the HCV protease genome, notably D168V, D168A and/or
A156S. Accordingly, additional drugs with different resistance patterns are required to
provide failing patients with treatment options, and combination therapy with multiple
30  drugs is likely to be the norm in the future, even for first line treatment.

Experience with HIV drugs, and HIV protease inhibitors in particular, has further
emphasized that sub-optimal pharmacokinetics and complex dosage regimes quickly
result in inadvertent compliance failures. This in turn means that the 24 hour trough

35 concentration (minimum plasma concentration) for the respective drugs in an HIV
regime frequently falls below the ICyy or EDg threshold for large parts of the day. Itis
considered that a 24 hour trough level of at least the ICsg, and more realistically, the
ICqp or EDygq, is essential to slow down the development of drug escape mutants,



35 concentration (m nimum plasma concentration) for the respective
drugs in an HV regine frequently falls below the 1C0 or ED90
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The present invention concerns inhibitors of HCV replication, which can be
15 represented by formula (I):
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the N-oxides, salts, and stereochemically isomeric forms thereof, wherein
the dashed line represents an optional double bond between atoms C7 and C8;

20 R!is aryl or a saturated, a partially unsaturated or completely unsaturated 5 or 6
membered monocyclic or 9 to 12 membered bicyclic heterocyclic ring system
wherein said ring system contains one nitrogen, and optionally one to three
additional heteroatoms selected from the group consisting of oxygen, sulfur and
nitrogen, and wherein the remaining ring members are carbon atoms; wherein said



wherein said ring systemcontains one nitrogen, and optionally one to
three additional heteroatons selected fromthe group consisting of
oxygen, sulfur and nitrogen, and wherein the remaining ring nenbers
are carbon atons; wherein said 4 ringgysystemmay be optionally
substituted on any carbon or nitrogen ring atomwth one, two,

three, or four substituents each independently sel ected from
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4-Cy salkylpiperazinyl, 4-C;¢alkylcarbonyl-piperazinyl, and morpholinyl; wherein
the morpholinyl and piperidinyl groups may be optionally substituted with one or
with two C;salkyl radicals;

25 R>is Cyseycloalkyl, aryl, Het, -O-Cs seyeloalkyl, -O-aryl, -O-Het, Cysalkyl, or
Ci.salkoxy, wherein said C,¢alkyl or C;salkoxy may be each optionally substituted
with —C(=0)OR®, Csscycloalkyl, aryl, or Het;

R is hydrogen; C,.salkenyl; Het; Csscycloalkyl optionally substituted with Cysalkyl;
or Cy.¢alkyl optionally substituted with Cs.scycloalkyl, aryl or Het;

30 R%is Ca.salkenyl, Cs.scycloalkyl, Het, or C;galkyl optionally substituted with
Csscycloalkyl, aryl or Het;

R’ is hydrogen, Cy.¢alkyl, Cs.scycloalkyl, or aryl;
R? is hydrogen, polyhaloC;.¢alkyl, aryl, Het, Csscycloalkyl optionally substituted with
Ciealkyl, or Cysalkyl optionally substituted with Cs.scycloalkyl, aryl or Het;

35 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 substituted with one, two or three
substituents selected from halo, Cyalkyl, polyhaloCi.salkyl, hydroxy, C;¢alkoxy,
polyhaloC; salkoxy, Ci.salkoxyC,salkyl, carboxyl, Csalkylcarbonyl, Csalkoxy-



30 R6a is C2.6al kenyl, C3_7cycloal kyl, Het, or Cl.6al kyl optionally
substituted with C3_7cycloal kyl, aryl or Het; R7 is hydrogen,

d -6al kyl, C3_7cycloal kyl, or aryl; R8 is hydrogen,
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structural flexibility, they are active drugs against HCV. This is contrary to the
currently prevailing opinion which expects less active drugs with less flexible
macrocylic rings.

30 In addition, the compounds of the present invention having relatively low molecular
weight are easy to synthesize, starting from starting materials that are commercially
available or readily available through art-known synthesis procedures.

The invention further relates to methods for the preparation of the compounds of

35 formula (I), the N-oxides, addition salts, quaternary amines, metal complexes, and
stereochemically isomeric forms thereof, their intermediates, and the use of the
intermediates in the preparation of the compounds of formula (T).



25 The conpounds of the present invention are surprising because
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drugs against HCV. This is contrary to the <currently prevailing
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macrocylic rings. 30 In addition, the conpounds of the present
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is defined as mono- or polyhalo substituted C;salky], in particular C_salkyl substituted
25  with up to one, two, three, four, five, six, or more halo atoms, such as methyl or ethyl

with one or more fluoro atoms, for example, difluoromethyl, trifluoromethyl,
trifluoroethyl. Preferred is trifluoromethyl. Also included are perfluoroC;.salkyl
groups, which are Cigalkyl groups wherein all hydrogen atoms are replaced by fluoro
atoms, e.g. pentafluoroethyl. In case more than one halogen atom is attached to an

30  alkyl group within the definition of polyhaloC;.ealkyl, the halogen atoms may be the
same or different.

As used herein “C;4alkyl” as a group or part of a group defines straight or branched
chain saturated hydrocarbon radicals having from 1 to 4 carbon atoms such as for

35  example methyl, ethyl, I-propyl, 2-propyl, 1-butyl, 2-butyl, 2-methyl-1-propyl;
“C1.¢alkyl” encompasses C4alkyl radicals and the higher homologues thereof having 5
or 6 carbon atorns such as, for example, 1-pentyl, 2-pentyl, 3-pentyl, 1-hexyl, 2-hexyl,
2-methyl-1-butyl, 2-methyl-1-pentyl, 2-ethyl-1-butyl, 3-methyl-2-pentyl, and the like.
Of interest amongst Cy.¢alkyl is C;4alkyl.



25 with up to one, two, three, four, five, six, or nore hal o atons,
such as nethyl or ethyl wth one or nore fluoro atons, for exanple,
di fluoronethyl, trifluoronethyl, trifluoroethyl. Preferred is
trifluoromethyl. Also included are perfluoroC -6a] kyl groups, which
are C -6al kyl groups wherein all hydrogen atons are repl aced by

fluoro atons, e.g. pentafluoroethyl. In case nore than one hal ogen
atomis attached to an 30 al kyl group within the definition of
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1, 4- butanedlyl 1, 2- propanedi yl, 2, 3-butanediyl, 1,5-pentanediyl,
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when two of said terms are attached to a sulfur atom. Whenever a ring or ring system

is substituted with an oxo group, the carbon atom to which the oxo is linked is a

saturated carbon.
30

The bivalent radical L can be -O-Calkanediyl-, -0-CO—, —0-C(=0)-NR>*- or
—0-C(=0)-NR™-C; 4alkanediyl-; these bivalent radicals in particular are linked to the
pyrrolidine moiety by their oxygen atom.

35 The radical Het is a heterocycle as specified in this specification and claims, Examples
of Het comprise, for example, pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl,
pyrrolyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazinolyl, isothiazinolyl,
thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl (including 1,2,3-triazolyl,
1,2,4-triazolyl), tetrazolyl, furanyl, thienyl, pyridyl, pyrimidyl, pyridazinyl, iriazinyl,



25 As used herein before, the term (=0 or oxo forns a carbonyl

noi ety when attached to a carbon atom a sul foxide noiety when
attached to a sulfur atomand a sulfonyl noiety when two of said
ternms are attached to a sulfur atom Wenever a ring or ring system
is substituted with an oxo group, the carbon atomto which the oxo is
linked is a saturated carbon. 30 The bivalent radical L can be

- 8 d 4%' k%g‘écﬂr% y of Tu@h Geeroc Y(Qes%ﬁ@nséﬂé%ﬁh laQEnzene ring, such as indolyl, mdazolyl
AT e s VIS R T e M e
radi cal Het iig2,34ketradiydoyguoineliggd), soquinblireyd] teh‘ahydmsoqmmﬂmﬁrl @mparticuland
clainms. EXx I

pl perl 4 ny?rml £8 4. tg% l{r?ﬂ{ms%gﬁ%ﬁrgr? ﬂﬁlﬁ&Oﬁﬁ@WW réﬁ]ldoqji?‘lgl%' i)hthala,mnyl

i m dazol yi3, d%@&%l 6’9?&%4 nﬁ}yé,zheﬁ@pg;mazmolyl
thiazolyl, i &thbtﬁmllyﬂ bex@madiaaalgl })bnzot}ﬁucmdb@z(bbrﬁo, 1,2,8itézmlgl) benzo-1,2,4-

Chenor ”gyrlltgaﬁ%ﬁﬂﬁe%;&.k%&pﬂ befactubbiiaetthibnt BhEARE-I, ol hiﬂerigée of
such het er ocyeteest azmm&trth@ﬂew al&ﬂ!@éhﬁﬂéﬁ@lqhuamgnonsaaaﬁat in R%Ft})w those

i ndazol yl  ( Ihavmgrah lafomaAic chdtadtad aFhisther intbrastatd thyde, He idials wihith are
tetrahydrﬁQU|noI a (in particular 1,2,3,4-tetrahydroquinolinyl),
I soqui nol nyI 1oy §hydroisoquinolinyl (in particular

1, 2, 3, 4-tetrahydroi soqui nol i nyl), quinazolinyl, quinoxalinyl,

ci nnol i nyl, plachaf theiFfey br Rbratlicals mentienediiy the pheyrone ad b yiollowing paragraph
benzi soxazol Mhay S Qﬁzﬁlgﬁébﬁﬁﬁt&i w1t9 AR E U AR Helibstituents mentioned in

benzot hi azol t !
benot ! 2700l i S el PERE 510 oo

benzof ur aify| oftfiemmitet (F). cSoyte, of feerEH ety Ra rafioals, menidnadhie this el thefollowing
I nterest amgﬂﬁ?@n%ﬁ% SRR wirR bk, W@ﬁre[hi@a'hgé}o b@f?t‘[lerftéit st ed,

in particula ing an aromati ¢ char act g
i nterest ar e WYAWEY syRstituiedfings maygepuies sheir t‘i‘ﬁ‘”ﬁ%"l‘fof@%f’f b‘?i’nnE A SEPE-he
Het or Rl rad?oeaisﬁnpmmm}gtiﬁ;@lypﬁmhﬂﬁe oy anceurdn tthawufonderiodbrny

par agraph lcf?lenaaQ&?e' 'sk’oﬁfe‘égirﬁnfeb’{(&g s%sh t n*rﬁet%&’ﬁb?ardmg {i nd of

substltuents ett | one
fornul a (30) ds3-dibydiefbenpimidagply?-engpd. memhas)na,sl%mdﬁl@r%ﬂ@nm ).
Sone of L he Hetbétzo scﬁﬁ%l@@'fﬁbé@ﬂ{dlﬁ&ﬁﬁzélé\ Itqu%n@lﬂﬂz-bhﬁ 1fFroidigatingone,
paragraph may, e Substitute r

substituents. ér%&?yﬁgﬁﬁrbﬁ(’?ﬁ%‘aiﬁ%} lmf%%ecur 85% ?thlel r
tautoneric f @pmazfuyé,rlt prgfek@ﬂ)ols gu@gpged in fitg #-pexition b a qubstituent linked to the

3- hydr oxypyr Iﬂﬁﬁb@&lmgaa}fb&@ﬁoﬂ% ra,-(:nS B 4t®q5ﬁhamgakjmma1koxy-
glr—l-epyrl daZZSI n C?’malﬂyl cS Oaﬁ?ylca)r(b n’g 3vcyc all(%rst I'tuted Het or radi cal s

R! can be a saturated, a partially unsaturated or completely unsaturated 5 or 6
membered monocyclic or 9 to 12 membered bicyclic heterocyclic ring system as
specified in this specification and claims. Examples of said monocyclic or bicyclic ring

30 system comprise any of the rings mentioned in the above paragraph as examples of the
radical Het and additionally any of the monocyclic heterocycles mentioned in the above
paragraph that are condensed with pyridyl or pyrimidinyl such as, for example,
pyrrolopyridine (in particular 1H-pyrrolo[2,3]-b]pyridine, 1H-pyrrolo[2, 3-cJpyridine),
naphtyridine (in particular 1,8-naphtyridine), imidazopyridine (in particular

35 1H-imidazo[4, 5-c]pyridine, 1H-imidazo[4,5-b]pyridine), pyridopyrimidine, purine (in
particular 7H-purine) and the like.
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When any variable occurs more than one time in any constituent, each definition is

independent.

30  Whenever used hereinafter, the term “compounds of formula (I)”, or “the present
compounds” or similar terms, it is meant to include the compounds of formula (I), each
and any of the subgroups thereof, their prodrugs, N-oxides, addition salts, quaternary
amines, metal complexes, and stereochemically isomeric forms, One embodiment
comprises the compounds of formula (I) or any subgroup of compounds of formula (T)

35 specified herein, as well as the N-oxides, salts, as the possible stereoisomeric forms
thereof. Another embodiment comprises the compounds of formula (I) or any
subgroup of compounds of formula (I) specified herein, as well as the salts as the
possible stereoisomeric forms thereof.



can be arylnmethyl, e.g. benzyl. 20 It should be noted that the
radi cal positions on any nol ecul ar noiety used in the - definitions
may be anywhere on such noiety as long as it is chemcally stable.
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one isomer and none of the other), more in particular, compounds or intermediates

25 having a stercoisomeric excess of 90% up to 100%, even more in particular having a
stereoisomeric excess of 94% up to 100% and most in particular having a
stereoisomeric excess of 97% up to 100%. The terms “enantiomerically pure” and
“diastereomerically pure” should be understood in a similar way, but then having
regard to the enantiomeric excess, and the diastereomeric excess, respectively, of the

30 mixture in question.

Pure stereoisomeric forms of the compounds and intermediates 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 diastereomeric

35 salts with optically active acids or bases. Examples thereof are tartaric acid, dibenzoyl-
tartaric acid, ditoluoyltartaric acid and camphosulfonic acid. Alternatively,
enantiomers may be separated by chromatographic techniques using chiral stationary
phases. Said pure stereochemically isomeric forms may also be derived from the
corresponding pure stereochemically isomeric forms of the appropriate starting
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N- oxi des, s ap.@ogptablmdeayaéyes wh@%pqﬁqﬁ,ylmldes and phosphates, such that the resulting in
vivo biotransformation product of the derivative is the active drug as defined in the
25  compounds of formula (I). The reference by Goodman and Gilman (The Pharmaco-
logical Basis of Therapeutics, gt ed, McGraw-Hill, Int. Ed. 1992, “Biotransformation

of Drugs”, p 13—15) describing prodrugs generally is hereby incorporated. Prodrugs

el

preferably have excellent aqueous solubility, increased bioavailability and are readily
metabolized into the active inhibitors in vive. Prodrugs of a compound of the present

30 invention may be prepared by modifying functional groups present in the compound in
such a way that the modifications are cleaved, either by routine manipulation or iz vivo,
to the parent compound.

Preferred are pharmaceutically acceptable ester prodrugs that are hydrolysable in vivo
35  and are derived from those compounds of formula (I) having a hydroxy or a carboxyl
group. An in vivo hydrolysable ester is an ester, which is hydrolysed in the human or
animal body to produce the parent acid or alcohol. Suitable pharmaceutically
acceptable esters for carboxy include C;.¢alkoxymethyl esters for example methoxy-
methyl, C;salkanoyloxymethyl esters for example pivaloyloxymethyl, phthalidyl



am nes, or netal conplexes, and the internediates used in the
preparation thereof, the absolute stereochem cal configuration was
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art-known nethods such as, for exanple, X-ray diffraction. The
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thisSinventl,)l ] ysabl e ester of a conpound of the
formula (1) é®®pEMI ng a hydroxy group includes inorganic esters

such as Phosphate esters and a-acyl oxyal kyl ethers and
The pharmaceutically acceptable acid and base addition salts as mentioned hereinabove

are meant to comprise the therapeutically active non-toxic acid and base addition sait
forms which the compounds of formula (I) are able to form. The pharmaceutically
acceptable acid addition salts can conveniently be obtained by treating the base form
30  with such appropriate acid. Appropriate acids comprise, for example, inorganic acids
such as hydrohalic acids, e.g. hydrochloric or hydrobromic acid, sulfuric, nitric,
phosphoric and the like acids; or organic acids such as, for example, acetic, propanoic,
‘hydroxyacetic, lactic, pyruvic, oxalic (i.e. ethanedioic), malonic, succinic (i.e.
butanedioic acid), maleic, fumaric, malic (i.e. hydroxybutanedioic acid), tartaric, citric,
35 methanesulfonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic,
salicylic, p-aminosalicylic, pamoic and the like acids.

Conversely said salt forms can be converted by treatment with an appropriate base into
the free base form.



rel ated compounds which as a result of the in vivo hydrolysis of the
ester breakdown to 10 give the parent hydroxy group. Exanples of

a- acyl oxyal kyl ethers include acetoxy- nethoxy and

2, 2-di met hyl propi onyl oxy-met hoxy. A sel,ection of in vivo hydrolysable
ester form ng groups for hydroxy |nclu3e al kanoyl , benzoyl,

phenyl acetyl and substituted benzoyl and phenylacetyl,

al koxycarbonyl (to give al kyl carbonate esters), dial kyl carbanoyl
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the
wherein one or several nitrogen atoms are oxidized to the so-called N-oxide.

It will be appreciated that the compounds of formula (I) may have metal binding,
chelating, complex forming properties and therefore may exist as metal complexes or
metal chelates. Such metalated derivatives of the compounds of formula (I} are

30 intended to be included within the scope of the present invention.

Some of the compounds of formula (I) may also exist in their tautomeric form. Such
forms although not explicitly indicated in the above formula are intended to be included

within the scope of the present invention.
35

As mentioned above, the compounds of formula (I) have several asymmetric centers.
In order to more efficiently refer to each of these asymmetric centers, the numbering
system as indicated in the following structural formula will be used.



5 ammonium salts, the alkali and earth al kaline netal salts, e.g. the
lithium sodium potassium magnesium calciumsalts and the l'i ke,
salts with organic bases, e.g. the benzathine, N-nethyl-D glucam ne,
hydr abam ne salts, and salts with am ng acids such as, for exanple,
arginine, lysine and the |like. 10 The termaddition salt as used

her ei nabove al so conpri ses the sol vates mhlch the conpounds of
formula (1) as well as the salts thereof,R'are able to form Such
solvates are for exanple hydrates, alc€oholates and the |ike. The
term "quaternary am ne" as used hereinbefore defines the quaternary
anmoni um 15 salts which the conpoundg of formula (1) are able to
form by reaction between a basic n of a conpound of fornula
(1) and an appropriate quaternizingZagemt/, such as, for exanple, an
optional |y substituted al kyl halide, \arykhalide or arylal kyl halide,
e.g. nethyliodide or benzyliodide. reactants with good | eaving
groups nay al so be used, such | kyl iof | uor gnet hanesul f onat es,
al kyl et hanesul f onat es, and a&ky 20 p Hl fonates. A

guat ernary am ne has a p05|t|3 char ged nlgrogen Phar maceutical ly
accept abl e counterions include ¢ o, bH¥Rp, oMo, trifluoroacetate
and acetate. The counterion ofRrtchoic ' ntrotpeed using ion
exchange resins. The N-oxide forns of] the esent conpounds are
meant to conprise the conpounds of 23%gQrmubta (1) wherein one or
several nitrogen atons are oxidized to thhe“so-called N-oxide. It
will be appreciated that the conpounds off fornula (1) may have netal
bi ndi ng, chelating, conplex formng pro Zrtles and therefore nmay
exi st as nmetal conplexes or netal chela Such net al at ed
derivatives of the conpounds of formu| a are 0, i nt ende e
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i nvention. 35 As nentioned above, the conpounds of formula (1) have
several asynriiersteseashermisirg at position fl peaferebly worrespendsite fhghef ap L-amie apid

each of theSQmaﬁgﬁgmﬁfigtﬁﬁ@f@&ﬁdnkhe nunbering system as indicated
inthe following structural fornula will be used. 14 Rl L/ 3

10  The compounds of formula (I) include a cyclopropyl group as represented in the

structural fragment below:
0
H
R
5
o} 8

Cef

wherein Cy represents the carbon at position 7 and carbons at position 4 and 6 are

asymmetric carbon atoms of the cyclopropane ring.
15

Notwithstanding other possible asymmetric centers at other segments of the compounds

of the invention, the presence of these two asymmetric centers means that the

compounds can exist as mixtures of diastereomers, such as the diastereomers of

compounds of formula (I) wherein the carbon at position 7 is configured either syn to
20 the carbonyl or syn to the amide as shown below.



2" 4 N 5102 300 HBR)rt 4R 6 7 (1) Asynmetric
centers are present at positions 1, 4 and 6 of the macrocycle as well
as at the carbon atom 3" in the pyrrolidine noiety, or proline
residue, bearing the -L-R 5 group. Eagh of these asymmetric centers
can occur in their Ror S configuration. The stereochenistry at
position 1 preferably corresponds to that of an L an1no acid

configuration, i.e. that of prolln 10 The s of formul a
(1) include a cyclopropyl gr up ese ed struct ural
fragment below O HS5 If 4 ese s the carbon
at position 7 and carbons at p § n 4 and asynnetrlc car bon
atons of the cycl opropane ring: thst dlng her possible

asymetric centers at other #%%%%O th%-,cémgm of the

i nvention, the presence of t symmetric centers neans that
t he conpounds can exi st as m xt ur esQof dlastereonﬂbs such as the

di astereoners of conpounds of f r(gpia (1) wh he carbon at
position 7 is configured eit‘gﬁrf 20t b or syn to the
am de as shown below. 15 N (O. q
8
=}C,
C7 syn to carbonyl CT syn 10 amide

One embodiment concerns compounds of formula () wherein the carbon at position 7
is configured syn to the carbonyl. Another embodiment concerns compounds of
formula () wherein the configuration at the carbon at position 4 is R. A specific

5 subgroup of compounds of formula (I) are those wherein the carbon at position 7 is
configured syn to the carbonyl and wherein the configuration at the carbon at position 4
isR.

The compounds of formula (T) also include a proline residue. Preferred are the
10  compounds of formula (I) wherein the substituent at the 1 (or 5°) position and the
substituent —L-R' (at position 3°) are in a trans configuration. Of particular interest are
the compounds of formula (I) wherein position 1 has the configuration corresponding
to L-proline and the —L-R! substituent is in a trans configuration in respect of position
1. Preferably the compounds of formula (I) have the stereochemistry as indicated in the
15 structure of formula (I-a) as depicted below:

(I-a)




C+- C7+ C7 syn to carbonyl C7 syn to amde OO0 9?L N(S) '4" 5
4CC7 zC7 C7 syn to carbonyl C7 syn to am de One enbodi nent concerns
conpounds of formula (1) wherein the carbon at position 7 1is
configured syn to the carbonyl. Anothegg enbodi nent concerns conpounds
of formula (1) wherein the configuration at the carbon at position 4
is R A specific 5 subgroup of conpounds of fornula (1) are those

wherei n the a@ddx@ibodimd®sf thi Presdnt mﬁenmmmgsmmn@»ﬂndsmftfmuwmmrwl

d wh fi h
comounds. of PaPHRRTh T arLt Bl CReS TR FioPRIL itk b FmatSr
are the 10 dcbefadlawilg cohdifionsapply: (1) V\,her ein the substituent at the 1

(or 5") p05|thm3@ﬂq14t39@bot§ﬁp&5 dntlent -L-Rl (at position 3') are in a
trans conf QMLO_R) particular interest are the conpounds of
formula (I position 1 has the configuration correspondi ng

to L-proline (aradddubke bond R3presehtshatwesmrcarbos afomsd and&ns configuration in
respect of position 1. Preferably the conpounds of formula (lI) have

e, Ie(r:tegghg(rpa%wa@bgrg&b Gﬁéoﬂﬁfhﬁﬁst&%rlr%laswé}?mdﬁ@%ﬁeséﬂ% o (- 2)

~~~~~ CR2 5 Tellowing strygtursl fopmula:

(I-b)

10

Amongst the compounds of formula (I-b), those having the stereochemical
configuration of the compounds of formula (I-a) are of particular interest.

The double bond between carbon atoms 7 and 8 in the compounds of formula (I), or in

15  any subgroup of compounds of formula (), may be in a ¢is or in a frans configuration.
Preferably the double bond between carbon atoms 7 and 8 is in a cis configuration, as
depicted in formula (I-b).

Yet another particular subgroup of compounds of formula (I) are those represented by
20 the following structural formula:



One enbodi ment of the present invention concerns conpounds of fornula
(I') or of formula (1-a), or of any subgroup of conmpounds of fornula
(1), wherein one or nore of the following conditions apply: (a) R3
and Rg are both hydrogen; 5 (b) L is 0-; (c) a double bond is
present between carbon atons 7 and 8. A particul ar subgroup of
conpounds of fornmula (1) are those represented by the follow ng
structural formula: "I RL O3 2 q;RN' s' (1-b) O2 OOHN3 )oq
R2 s $ ~6 10 Anpbngst the conpoun of formula (I-b), those having
the stereochem cal configuration off the conpounds of fornmula (I-a)
are of particular interest. The do bond between carbon atons 7
and 8 in the conpounds of fornulay(l)#or in 15 any subgroup of
conpounds of fornmula (1), may be iln asfcis or in a trans
configuration. Preferably the dog ond betmeen(éérbon atons 7 and
8 is in a cis configuration, inoformula (I1-b). Yet

anot her particul ar subgroup of cpnpoun ormula (I) are those
rmula: 17 0O A N 6

Amongst the compounds of formula (I-¢), those having the stereochemical
configuration of the compounds of formula (I-a) are of particular interest.

5 In([-a), (I-b) and (I-c), where applicable, L, n, R', R%, R? and R* are as specified in the
definitions of the compounds of formula (I) or in any of the subgroups of compounds of
formula (I) specified berein.

It is to be understood that the above defined subgroups of compounds of formulae (I-a),

10  (I-b) or (I-c) as well as any other subgroup defined herein, are meant to also comprise
any N-oxides, addition salts, quaternary amines, metal complexes and stereochemically
isomeric forms of such compounds.

When n is 2, the moiety —CHa- bracketed by “n” corresponds to ethanediyl in the

15 compounds of formula (I) or in any subgroup of compounds of formula (I). When n is
3, the moiety —CH;- bracketed by “n” corresponds to propanediyl in the compounds of
formula (I) or in any subgroup of compounds of formula (I). When n is 4, the moiety
~CH;- bracketed by “n” corresponds to butanediyl in the compounds of formula (I) or
in any subgroup of compounds of formula (I). When n is 5, the moiety —-CH:-

20 bracketed by “n” corresponds to pentanediyl in the compounds of formula (I) or in any
subgroup of compounds of formula (I). When n is 6, the moiety —CH;- bracketed by
“n” corresponds to hexanediyl in the compounds of formula (I) or in any subgroup of
compounds of formula (I). Particular subgroups of the compounds of formula (I) are

those compounds wherein n is 4 or 5.
25

Further subgroups of the compounds of formula (I) are those compounds of formula (I),
or any subgroup of compounds of formula (I) specified herein, wherein R' is phenyl,
naphthyl, pyridyl, pyridazinyl, triazolyl, tetrazolyl, quinolinyl, isoquinolinyl,
quinazolinyl, pyrimidinyl, [1,8]naphthyridinyl, indolinyl, 1,2,3,4-tetrahydroquinolinyl,



l-c) 02 OH3 R2 $ 6 7 Anongst the conpounds of fornmula (Il-c),
hose having the stereochem cal configuration of the conpounds of
ornmula (l-a) are of particular interest. 51n (lI-a), (lI-b) and
l-c), where applicable, L, n, Rl, R2,,4R3 and R' are as specified in
the definitions of the conpounds of formula (1) or in any of the
subgroups of conpounds of fornula (1) specified herein. It is to be

under stood t hat 3 uherahevecgghs aﬂ%pgé&upgu&ﬁm%armmworfmgul ae
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) 20 b Shibhe B b e R R a3 RO ol il e
quat er nary arcompeyndsef &rmobir(hl e res ofthe sebigerups ohamipoatdsyof forguite(l].
forms of such conpounds. V\hen nis 2, the noiety-CH2- bracketed by
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in any subgroup Qq mu en.n | he noi e
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formula (1) or in any subgroup of conpounds of fornmula (1). Wen n is

4h t he noi e'é)(a) R 'G-Hphenbl, asitatiye (subly as' miphthor-ylaa papids-2t30), huiheled (i Ipafticular
t he compounds o mu | of 60
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corresponds t o pravewataRingrolin-yeoyeiyien pratic %w%m#ﬁl)awmd@yl (m any
subgroup of conpetidle nnfidlﬁ-lll-{,}lﬁp ldazm\ﬁh muﬂmq:yrfaém -3 8hd/pyridalin-
bracket ed by "élnl)’a@ ﬁ gm @ a%c E‘g g younds of
formula (1) or 1% y%”é’ 1 gpp 8 WipepBpyed (1.

Particul ar subgroups of the conpounds of forrrul a (I) are those
conpounds whéb)eR ris frigzelyl(in Palﬁﬁulaﬁrlm-ﬂ hdy triszobGryd) fedrandlyl (irepacticwbas dettzol-
of formulg (1) A Ptéﬁ&?@l@ ldﬁim-fl O Wrofyl {in pa@iculafyrSie ALy B

of conpounds of, &)r emﬁfing . ej \’ﬁh ein RL s phenyl’
napht hyl , pyri d§ridaz gl}l’ ?’H ] b'lyg dg@[l- a§1 lyl, quinolinyl,

i soqui nol i nyl, quinazolinyl, pyrimdinyl, [1, 8] napht hyri di nyl,

i ndol i nyl, 1;(@18 IélahahroajrrydserhmptHdrfnjm nyl , 18
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f
(

1, 2,3, 4-1 et rahydr oi soqui nolinyl; all optionall stituted with one,
two or three Q‘
N
> “u
20

and wherein each of the above mentioned R’ radicals may be optionally substituted with
one, two or three substituents selected from those mentioned in relation to R!in the

25  definitions of the compounds of formula (I) or any of the subgroups of compounds of
formula (I).

Embodiments of the invention are compounds of formula (I) or any of the subgroups of
compounds of formula (T) wherein L is a direct bond, -O—, —-OC(=0) —, or

30 —OC(=0)NR™- or in particular wherein L is -OC(=0)NH- or —O-, or more in
particular wherein L is —O-,



substituents selected fromthose nmentioned in relation to RL in the
definitions of the conpounds of fornmula (1) or any of the subgroups
of .conpounds of formula (1). 5 Oher subgroups of the conpounds of
formula (1) are those conpounds of forjula (1), or any subgroup of
conmpounds of formula (I) specified heréin, wherein (a) Rl is phenyl,
napht hyl (such as naphth |-yl or naphth-2-yl), quinolinyl (in

particul ar f‘l‘ YT, %5 30, and ﬁbﬁ%@péciﬁwab&‘eﬂn%r R MLRY T is a direct bond
114
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pyrim din-4- yR‘)ls apypecifiad abogMe if (o). parti cul ar pyri dazi n and
pyridazin- 2-yl), [1,8]naphtyridinyl (in particular

8] napht hyr4 di t f
el 1 é‘e«fgﬂrﬁs bt {jfeﬁqn dis Bfotines S ol Gfar f e subgroygs of
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e oot M A —&Eﬁ*gmﬂ"tgreﬁw J%%awéﬁﬁ Spin, By,
are conpoundssubdtitfited with alo] §1_@ikyhrS-salkoxyh emmmbglomrgs' dit1 calkplapinends  of

formula (1) ng. Ipip@akini{d (e z:4-RbthFPiperaziny]
-0C(=0) NR5' - Wﬁhﬁytgirp%n&n?l f;fp@ﬁaz]?% QCM@E”-) : i .orét- Qrp r b,
Tore in par {thimom E FAPRIGHED W&@Gmﬁ}w ey thipmormgotiny fpd
i's as spetd f ipgpkralimy groups may optmelle subbtituted with cme di tvec€-kitkyliradicalsd R
Is as specified above in (b). Preferably L is a bivalent radical

-0X(=0) -, anchmbodiments of the invention are compounds of formula (T) or any of the subgroups of

compounds of formula (I) wherein L is -O— and R! is quinolinyl (in particular quinolin-
4-y), isoquinolinyl (in particular isoquinolin-1-yl), quinazolinyl (in particular

20  quinazolin-4-yl), or pyrimidiny] (in particular pyrimidin-4-yl), either of which is,
independently, optionally mono, di, or tri substituted with methyl, ethyl, isopropyl,
tert-butyl, methoxy, trifluoromethyl, trifluoromethoxy, fluoro, chloro, bromo,
-NR**R™, -C(=0)NR**R™®, phenyl, methoxyphenyl, cyanophenyl, halophenyl, pyridy),
Ci-4alkylpyridyl, pyrimidinyl, piperidinyl, morpholinyl, piperazinyl, C;-salkyl-

25  piperazinyl, pyrrolidinyl, pyrazolyl, C;-salkyl-pyrazolyl, thiazolyl, C;-salkylthiazolyl,
cyclopropylithiazolyl, or mono- or diCy4alkyl-aminothiazolyl; and wherein the
morpholinyl, thiomorpholinyl and piperidinyl groups may optionally be substituted
with one or two Ci-galkyl (in particular one or two methyl) radicals.

30 Embodiments of the invention are compounds of formula (I) or any of the subgroups of
compounds of formula (I) wherein R! is quinolinyl, optionally substituted with 1, 2, 3
or 4 (or with 1, 2 or 3) substituents selected from those mentioned as possible
substituents on the monocyclic or bicyclic ring systems of R!, as specified in the
definitions of the compounds of formula (I) or of any of the subgroups of compounds

35 of formula ().

Specific embodiments of the invention are those compounds of formula (I) or any of
the subgroups of compounds of formula (I) wherein R'is



Rl is as specified above in (c). 5 Enbodi nents of the invention are
conpounds of formula (1) or any of the subgroups of conpounds of
formula (1) wherein L is -0- and R is quinolinyl (in particular

qui nolin- 4-yl), isoquinolinyl (in pagdicular isoquinolin-I-yl),

qui nazolinyl (in particular quinazolin-4-yl), or pyrimdinyl (in
particular pyrimdin-4-yl), either of which is, independently,
optionally ngnp,a @iicaldf féddulssubstituted with d -6al kyl, d -6allcoxy,
nitro, 10 hydroxy, halo, trifluoronethyl, -NRsaR5b -c(= ) NSaRSh
C3_7cycl oal kyl, aryl, Het, -C(=0 OH, or -C(=Q@; wherein aryl or Het
are each, independently, opti N dated with halo,

Cl- 6al kyl, C1-6al koxy, am no, . Bal kyl am no,
pyrrolidinyl, piperidinyl, piperazinyl, Ayl pi perazi nyl
(e.g.4-nethyl pi perazinyl), thio i nmor phol i nyl ; and
wherei n the norpholinyl, thionorphoti d 15 piperidinyl groups
may optionally substituted with onessrsr two Cl-6allryl radicals.
Enbodi nents of the invention are coﬂpounds of for@a (1) or any of
t he subgroups, qf 0 nds . of formula (I) wherein L is -0- and Rl is
qui nol i nyl (ﬁsdnz())ﬁafﬁﬁngpm%?H“&u‘,ﬁ nol i g 4-yl), isoquinolinyl (in
particul ar isoquinolin-I-yl), /ynazolinyl (in particular 20

qui nazolin-4-yl), or pyriniq?ﬁgﬁ in particular pyrimdin-4-yl),
either of which is, indéﬁ , optionally oo, di, or tri
substituted wth nethyl, et r opi /z-butyl, met hoxy,
trifluoronmethyl, trifluoronethokxy, fluoro, chl6?p, bronmo, 4. saRsb
-C. (=O NWaR5l phenyl, met hoxyphenyl, kyano heny 4l ophenyl ,
pyridyl, Cl-4al kyl pyridyl, pyrimdi , L& nyl , norpholinyl,
pi perazinyl, Cl-4al kyl 25 piperazinyl, rrolrdinyl, pyrazolyl, Cl
-4al kyl - pyrazol yl, thiazolyl, Cl-4alk I azol yl, (d-2

cycl opropyl t hi azolyl, or nono- or di d 4al kyl -am not hira %Iyl; and
wherei n the @mRRAALA Y formuld onor phol i nyl and pi peridi nyl groups nay
optionally be substituted ' one or two Cl-6al kyl (in particular
one or two nethyl) radicali; 30 Enbodi nents of the invention are

ent |

conmpounds of fornmula (1) o any pf the subgroup%“pf conmpounds of .
formula (1) wherein R is /Lgo |, -bRtio éyy substituted with 1,
2, 3 or 4 (or with 1, 2 gr/3) subs Ngcted from those

menti oned as possi ble substituents Ic or bicyclic
ring systens of Rl, as specified in i ons of the conpounds
of formula (1) or of any of the subgroips of "conpounds 35 of fornula
(1). Specific enbodinments of the invéﬁﬁ?bn are thos%d%ﬁnpounds of
formula (1) or any of the subgroups of conpounds of rmula (1)

wherein Rl (@49 radical of forr}mla
R e

‘\\<:==N
S/ N R1b
= N
| .
yaVs

I (d-4)

10  orin particular, (d-4-a) a radical of formula



(d-1) a radical of formula Ra NRb Rb\ \ Il I (d-1) (d-2) a
radical of formula RRd" Rld ~/ NRlb \ \~~ R b .nnnn 51 (d-2)
(d-3) a radical of formula NR b R-/\ I NN -Rlb, .nnnn I (d-3)
(d-4) a radical of forrula Rre N 9 Rebp M Rib" | (d-4) 10 or in
particular, (d-4-a) a radical of fornula 21 Rte NNR b .rwl
(d-4-a) (d-5) a radical %fe formula RRf NNR b

-

S = N RY?
A \/\j
| -
N
| (d-4-a)
(d-5) a radical of formula
R”\/'/\N
e
s = \/ﬁ
|
N
l (d-5)
or in particular, (d—5«a)f a radical of formula
R1
L .
s R \AI
! R1b'
N
5 | (d-5-a)

wherein in radicals (d-1) — (d-5), as well as in (d-4-a) and (d-5-a):

eachR'® R™® s R , RM s R , R’ , R'fare independently any of the substituents

selected from those mentioned as possible substituents on the monocyclic or bicyclic
10 ring systems of R, as specified in the definitions of the compounds of formula (I) or of

any of the subgroups of compounds of formula (I);

or, in particular, wherein in radicals (d-1) — (d-5), as well as in (d-4-a) and (d-5-a):

15 R™and R may, independently, be hydrogen, Cy.¢alkyl, Ci-¢alkoxy, -NR*R*® (in
particular amino or mono- or diC;_salkylamino), -C(=0)NR*R, (in particular



S-Rb .nnnr | (d-5) or in particular, (d-5-a) a radical of
formula Rtr N | NRbs ~/1Rb /vtnn 51 (d-5-a) wherein in
radicals (d-1) - (d-5), as well as in (d-4-a) and (d-5-a): each Rla
Rb, Rb Rd, Rd, Ro, Re are pndependently any of the
substituents selected fromthose nentioned as possible substituents
on the nmonocyclic or bicyclic 10 ring systens of Rl, as specified in

the definiti &ﬁﬁm@a}b& opﬁmmdmlgimgmﬁ%b@b&ny)), Qllitrd)lh dr@ﬂjy halo, t he

subor o= o RGN BB ot o ey A Sl

and R11" may, mdependently, be hydrogen, G -6al kyl, G -6al koxy,
“NRsaRsb (i nwhereinteachiRE; REnR faneotionedrabevenr heielafiazindgpendsnfip js, as defined

- &(=0) NRsaRs}h thi Bef¥idns Q)T' {Rlcom ?ourﬁgbf'f?ﬁﬁﬁlgm ¥t oPAny BTMR suBfroups of
hydr oxy, halo, “trifluoronethyl,

di Cl1- 6al kyl am nocar, bo
-C(=0)OH, or ‘@(’PDB)I@R‘B?% ‘Haaétrtlcul ar wherein R68 is O -6al kyl);
wherein each RSa, RSb, R6a nentioned above or hereinafter

i ndependent | yr, inspagiscuibef wherein 5n famcalseéd-dl)}ﬁ (d¥b), eowsll af int(dha- a()mxp(ﬂmd}s of

formula (1) fre 20 :mF”: I
or, in partlguléa)tirl % émtah(?ﬁ ) Etggrpél %g(yﬁgnpl%&%fal \%el’ glg(l)n
(d-4-a) &hd @mcscaalkyl, *RD’I;OF chydrogen, Ct-6al kyl, Cl -6a| koxy,

Cl _6al kyl t hi o, nmonoC, - 6al kyl am no, am no, 10 C3_,cycloal kyl, aryl,

or Het; nor em&ﬁ%ﬁb&ﬁ@aﬁﬂbf'wa B@@ﬁlﬁm@l a1<_s}a |oi(H>éM of ekt a&ﬁ:niﬂ@ﬂlmeﬁfs wherein
pLerest ar er@ibOdIEICR ) Sy arervy Bt By SR8l o
in the defi naStSpgmﬁed)m thvdeliniirane ohiths compdupdsrof farniuly (Ip er ofangiey thef t he
15 subgr g4l pss@%mhﬁ@ommdmf HRRUTM{IR i bpocificentR8ientsGaRIEPAG: FRAT S
said aryl Ormay each, independently, optionally substituted with C,salkyl, C;¢alkoxy, amino,
mono- or diC, galkylamino, pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl,
4-C;¢alkylpiperazinyl; and wherein the morpholinyl, and piperidinyl groups may
optionally substituted with one or two C,salkyl radicals; and in particular
20 R can be a radical Het; wherein Het may include pyrrolidinyl, piperidinyl,
morpholinyl, piperazinyl, 4-C;salkylpiperazinyl; and wherein the morpholinyl,
thiomorpholinyl and piperidinyl groups may optionally substituted with one or two
Cisalkyl radicals;

25 Embodiments of the invention are compounds of formula (I) or any of the subgroups of
compounds of formula (I) wherein R™ is a radical

S R UARR

\Y
< H —N\
o @ N

or, in particular, wherein R'*is selected from the group consisting of;

S GV Gy ﬂ,ﬁ

(g-1) (g-2) (g-3) (q@-4)

30



may each, independently, optionally substituted with Cil-6alkyl,

G _6al koxy, am no, nono- or did -6al kyl am no, pyrrolidinyl,

pi peridi nyl, norpholinyl, piperazinyl, 4-C3-6alkylpiperazinyl; and
wherein the norpholinyl, and piperidigyl groups may optionally
substituted with one or two Cl-6al kyl radicals; and in particular 20
Ria can be a radical Het; wherein Het may include pyrrolidinyl,

alihper! di ?Kl , wh@}éﬁﬂlmlefelrﬁbksﬂt:lﬁhmf@éﬁ ﬂ?ﬂr beal?hﬁjkl‘ﬁs%blﬂfh@t Be4 lﬁﬂi folthe and
erein the nor | : onorphol 1 n ng, eridin rou
opt | onal |y s (e b alirisna i s ey o BER) RpRThet By b5t doaf
Enbodi ment s tHose irentiangd a$ passibler wbgtitwnisuandbe mbndayelmdrbigyclic ong gystemsiof
the subgroupg! ok sp&PHEAAH RSIeBhitbRS M@c&ﬂﬁouﬁﬁﬁff%ﬁudﬁ#ﬂ &r cﬁaﬁf@f @al ~S
Rlc 7~ R=0 "\~ NHzés\%%lg%ﬁ/ () N~NH (q') T x(4' 1) or,
in particadl aF‘,lbgW@FEl FPTRPOUR PEt & f rom t he group consisting of:
30 S RRlc Rc-N tc NRic / SSa NN\V/ \ /N; e Neeor (g-1)
(R q-C 2) E) q; _3% éppcﬂi)caﬂﬁeachﬁégmaﬁbe tfizogen e (J@Jaa&kﬁ,f Lgqulﬁnmgg@ofyhyloﬁe@lk}%n
substitu ; I ; 1 & di€2 A
i s any of th@ﬂkiﬁfgﬂ%sﬁﬂtﬁg?h%g@:y_ ﬁﬁ?é‘{[ﬂg%{:tlecga%romors? oglg (‘r;rredrll ﬁ‘%%@d
as possi bl e 8WH9Y:i-CEANR I st(Hepaptisnle prinogarpenyh peiieng-©r ditn gelkylamigs
?T) R1, ?e S@ﬁﬁdﬁyﬂ)@dﬁ%@ hiyiex flefiE0)onng 4zt=c§6t@ﬂpmaldsr wiherdin RS a
or of any g e u n forp . , .
Speci 11 cal |y G REnshyb B30 AhaB, BHRALE Bon iR e Ry L ey
pol yhal oCl aapipgtazingl, A-Garkylpivereziny} (i1 pardeusredt mythylpiper@ingbiand(wherein the
particul ar amofthoRhylHRA PipeAdingl Fh tioﬂlvl‘(' REDstinutéd will Msaeeg, (i n
parti cul ar agi Ir']bh r% n%jarpor nglng(?-mﬁgr ngBG& -6al kyl am no 10 carbonyl),
nitro, h¥9ro y?ﬁﬁﬁf%ﬁs , or -C(=O OR6a (in particular wherein R6e is
more specifically each R'® may be hydrogen, halo, C;.salkyl, amino, or mono- or di-
C,-salkylamino, pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl, 4-C;.salkyl-
piperazinyl; and wherein the morpholinyl and piperidiny] groups may optionally
substituted with one or two C;-salkyl radicals; and the phenyl, pyridyl, thiazolyl,
20 pyrazolyl groups may be optionally substituted with 1, 2 or 3 (in particular with I or 2)
substituents each independently selected from C, salkyl, C,salkoxy, halo, amino,
mono- or diC;_salkylamino;

more specifically each R'® may be hydrogen, halo, C,.salkyl, amino, or mono- or di-

25  C;-galkylamino, pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl, 4-C;alkyl-
piperazinyl; and wherein the morpholinyl and piperidiny! groups may optionally
substituted with one or two C;¢alkyl radicals;

and where R is substituted on a nitrogen atom, it preferably is a carbon containing
30  substituent that is connected to the nitrogen via a carbon atom or one of its carbon
atoms;

specifically each R!4 and R'Y independently may be hydrogen, Ci.¢alkyl, C;_salkoxy, or

halo;
35
or more specifically each R in (d-3) may be hydrogen, C;alkyl, C, salkoxy or halo;

specifically R'® may be hydrogen, Cs.salkyl, amino, mono- or diC;salkylamino,
pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl, 4-C;.salkylpiperazinyl (in particular



G -bal kyl), phenyl, pyridyl, thiazolyl, pyrazolyl, pyrrolidinyl,

pi peridinyl, norpholinyl, piperazinyl, 4-G.bal kyl pi perazinyl (in
particul ar 4-nethyl pi perazinyl); and wherein the norpholinyl and

pi peridinyl groups may optionally subsjituted with one or two

C -6al kyl radicals; 15 nore specifically each R may be hydrogen,
hal o, Cl-6al kyl, am no, -or nono- or di- C -6al kyl am no, pyrrolidinyl,

alih peri di nKI 4%1;91}1 m@ylhyl),mnammmb n'llcﬂp}ﬁlmﬁldinliﬂpen@h?legr&liﬂlsﬂﬂdy and
erein the not per y optionally

substi t ut ed \‘Rﬁ(ﬁl @Y] ur%{)m%?\jow%l X:f éaglfygéép Qairgnd t he phenyl,
pyridyl, thiazolyl, 20 pﬁrazolyl groups may be optionally substi t ut ed
with 1, 2 or p&fe(rabiy pachtR 'R isl Qusalkbtih morepreRyablismbbox uent s each

i ndependefitly sel ected from Cl-bal kyl, Cl.6al koxy, hal o, am no,

mono- or di Clspe‘éﬁi Kv&ﬁmnli&}befﬂ%ﬁagépf%ﬁ mﬁ%ﬂo%&ﬁ B aitfyanlfatingr 0gen,

hal o, Cl.6al K mnQ, Or ndno- or al kyl.am no,
pyrrolidinyl p%mlwgwhcnlmdmyﬂvﬂmwm Cl-ﬁ?ﬁ%’é‘ﬂﬁ‘fz (mnméfulea‘i Rffhyl-

pi per azi nyl ; paodzingBy @imorpldingbr phol i nyl and pi peridi nyl groups nmay
optionally substituted with one or two Cl-bal kyl radicals; and where

Rio is sypst %&Efﬁ‘b n?g}}dﬁné]:{té %iﬂﬂ?&v%%@aréé trig)(r? cﬁroq'%r}ﬂnuiat g)%ﬁﬁ{r gpﬁﬁe

cont ai ni ng uen I'S connec ogen

carbon at om 8fzees ef camnoupds of dormula dhwheraipdse iig Y@ﬁhw@a&ﬁnﬂrcﬂm@h&

R d' i ndependghiddr iy0-be hydrogen, d.6al kyl, d -bal koxy, or halo;
35 or nore specifically each Rd in (d-3) may be hydrogen, Cl-6alkyl,

d - 6al k be, hyd d - 6al kyl
o o, omo- EPOTEts R Py dre SomPRHER A RRURSS e prva i SSbetovps of
nDrphoI|m§I mpmpmndzmﬁyhmﬂaﬂthmb@hk&ﬁ@lpera2|nyI (in particular 24
4- et hy1 pi pe(eélzsbamhalmﬂﬁﬁ WhRiBE nls&)aﬁn@m{y@h%ﬁoﬂmy AIBekirRicR Yitndi B4 or 4
i bal o o B uE gék’i'r‘i%“lﬁ‘tﬁi%S%f“ﬂf%ﬁ%“%ﬂ#@“ﬁf@f@ﬁ%@%9“‘??8‘6‘%&y
5 specifical bxythamnomay;chb@r biggiclivging, sy@amabiBy), as spetified intbe defirdtions of the
di G _6al kyl agg asoalfrfmﬁmgggw of Y B?’Eﬂj‘éh@f{;ﬁﬂs R BHhARIBY bf fopmla (1)

4-C - 6a| Ip| razinyl (in rticu pl perazi nyl)
nDrphollnyI

Specific such embodiments are those wherein R’ is
(e-1) a radical of formula:

RQb o
R
r/\/ N
RSc_ I
\ L N
wnununn
| (e-1)
or in particular (e-1-a) a radical of formula:
Rgb
Rgc \ RQa
=N
LA
25 ‘ | (e-1-a)

wherein R®®, R®®, R®° independently form one another are any of the substituents
selected from those mentioned as possible substituents on the monocyclic or bicyclic



10 Specific enbodiments of the invention are conpounds of fornula (I)
or any of the subgroups of conpounds of formula (1) wherein Rl is

7- met hoxy- 2- phenyl -quinolin- 4-yl and L is -0-. Enbodinents of the

i nvention are conpounds of formula (I)sor any of the subgroups of 15
compounds of formula (I) wherein RL is (e) isoquinolinyl (in
particul ar 1-isoquinolinyl), optionally substituted with 1, 2, 3 or 4
(or with 1, ZingkyskmsSefiis] adspedifiad Beheddfinttiohs Qﬂfhé mﬁ@mmﬂfaﬂﬂﬂa &3 or of

possi bl e sub rlng syst ens of
R1, as spemfg‘l&(&lfJEE 'fnl%q‘@e? gﬁésyooffd’%%&{( n%oun S of formula (1)
or of any of Bhe subgr oups of corrpounds of formula (1). 20 Specific
such enbodi nBAtmayhaye theowmewreniognasR® psspe¢ified ybaye;ria ppsignlanit map beatyh:

fR9b R?a ggg omeﬂ, eittRr &7 whieh id @t@ﬁﬂw stibdibted ®ith aky oﬁhé ﬁdicﬁl@ Imetioned as
or mul a:

| oneadent | FRBRAS ALy 8 qfHiet 8 wedifiod dstitiod 51 Be FoPraindtor bupds (b gr

from those nefaiyarf¢ie: sibgroussiiizompsurs bf fomeniagl) dmclulmgtormuyter o or
bicyclic 25 s 1§t¥)$§ By Bld al9Por IR %ag'bgguﬂsﬂnﬁéaewﬁ?f i3l @ps of

t he conpounds of Y he subgroups of conpounds
of formula (P mc‘??F‘ﬁ ?l?et),g"?]a)é‘fa??{g‘&d’ﬁ%@ﬂha?’ eiefSaae meani ngs as R a
as speci fldedRdhiousy of the palichlsendnéipnddtas sebstitientaofaryl & Het atietecified t her  of

whi ch i’ s opt H&?ﬁltll&l\é of %%Pitpﬂgrﬁig o‘f\‘fc;nlﬁuﬁrzploﬁj f a@eul l?ecguﬁ oﬁ%%@%ofnﬁf}ﬁﬁs as

substituents aryl _or o as speci n|t|o

cormpounds of of B 4D @ ylefgred ab?veaﬁﬁlmé’ﬁrt{c Rubyhustipes ounds of
fornmula (1) Cingtlosikpg phehgl iyt thiakolyl pmzdlyluaﬁms)opnamﬁy imidno @k | y
said aryl or df@émﬁﬁ‘é’d \Qﬁh ey ﬁ&l olilral%ﬂ]o\%rgpny} or 1%085 0:13 d{dmalkylammoca.rbonyl
15  wherein Het also includes pyrrolidinyl, piperidinyl, piperazinyl, 4-C;salkylpiperazinyl
(e.g. 4-methylpiperazinyl) or morpholinyl; and wherein the motpholinyl or piperidinyl
groups may optionally be substituted with one or two C,salkyl radicals; and the phenyl,
pyridyl, thiazolyl, pyrazolyl groups may be optionally substituted with 1, 2 or 3 (in
particular with 1 or 2) substituents each independently selected from Cy_¢alkyl,
20 Cjgalkoxy, halo, amino, mono- or diC,;salkylamino;

R may have the same meanings as R'® as specified above; in particular it may be

hydrogen, Cy.salkyl, Csscycloalkyl, aryl, Het, halo (e.g. bromo, chloro or fluoro);

R* may have the same meanings as R'® as specified above; in particular it may be
25 hydrogen or C,¢alkoxy.

In particular R* in the isoquinolinyl radical specified under (e-1) or (1-e-a) includes
phenyl, pyridyl, thiazolyl, oxazolyl or pyrazolyl either of which is optionally
substituted with R'® as defined above, in particular optionally substituted whith an R'

30  which may be hydrogen, C;¢alkyl (e.g. methyl, ethyl, isopropyl, tert-butyl), amino,
pyrrolidinyl, piperidinyl, piperazinyl, 4-C;.salkylpiperazinyl (e.g. 4-methylpiperazinyl),
or morpholinyl, C;salkylamino, (C;-¢alkyl);amino, aminocarbonyl, or mono- or
diC;-galkylaminocarbonyl; and wherein the morpholinyl and piperidinyl groups may
optionally substituted with one or two Cialkyl radicals.

35

Preferably R** in the isoquinolinyl radical specified under (e-1) or (e-1-a) includes any
of radicals (q), (@), {(q’-1), (g-1), (g-2), (¢-3), (g-4) specified above as well as:



particular with one) radical or radicals Rt; wherein said 10 R10 is
any of the radicals nentioned as substituents of aryl or Het as
specified definitions of the conpounds of fornmula (1) or of any of
t he subgroups of conpounds of fornulg (1) as defined above; or in
particular R10 is hydrogen, Cl.6alkyl, C3_7cycloal kyl, phenyl,
pyridyl, thiazolyl, pyrazolyl, am no optionally nono or
dlsubstltuted with Cl1 ﬁn¢ky| or am peearbonyl orrfmono- or R10

di Cy6al kyl am nocar ; 15 vvh r Het al so\H/ udes pyr oli§ji nyl ,
pi peridinyl, piper@azi ky pi per a2| (e.g. \

4- et hyl pi per azi rmr pho B; and whey.¢ |n t he nor pho ?nyl or
pi peridinyl gro may opti ondlly be substltuted with one or two

Cl. 6al kyl radi cal @-5)and the pherigd) pyridyl, @gHhazol yl, piar&zol yl
groups may be optionally substituted with 1, 2 or 3 (in particular

‘é"‘ot 21 1 6; Ir . gz(wﬁéi@ﬁltéa&]&@m@ afAiihd RARRE Hﬁﬁﬁéﬂeﬁ a§ ﬁib@ﬁﬁl@rﬂs Bf Hé\?‘ a@lpe‘éﬁ?ielﬂ)(ﬂ

nono- have
the sane noaltPAEanans R P onRBad o e AAIEST of b BT SUPEHRPE Of oy b
hydr ogen, 5 Clccﬁqidu;uﬂs, oﬂ}Brrﬂldg!(iD ;aalikparticudaryl'? lsmeﬂeﬁmdlabm(eeeapecmit;omﬂ is
chl oro or fI I%%g?,qr%y t
specified ab ar ar_ 't @Iqﬁﬁ%@?@ﬁt 5 élﬂa%%ll .
In particul aPlpR%nYlnplPﬂéZIPléloﬁl(ﬁlﬁ%}}‘YIHVFraF‘&H]i E& é‘&@@ﬁlﬂll’"éﬂz"@ﬁﬁer (e- 1)
or (1 l—eI a) mofthulied, Cpakgiaming YCi.@lkly]),ding amlindcarbonsd 7@ ydnoo br

razo ei

%fl nedyabovzgﬁel n@%aﬂ?{oﬁ%}ab@l %?:“glﬁgektl the nfbﬁ@ﬁ)% ‘% ‘ﬁ%"éﬁ] IIt}'hnlii’ép lﬁ?nﬂlg
whi ch may? beﬂ%ﬂ'@éé’ﬁ Qe o5 Bk 1-salky]l g ?f]é{ hyl, ethyl, isopropyl,
tert-butyl), amno, pyrrol idinyl, pi per| di nyI pi perazinyl,

& i bt ! ARSI PLBERAELONL) ot T Bl 1

di Cl1- 6al kyl aimchidesar bonyI and wherein the norpholinyl and pi peri di nyl
groups nmay optionall osubsti tutedrwi th one or B d -6al kyl R10
radicals. 35 Preferably R9a in the|isoquinolinyll radical spe ified

under (e-1) or (eI éncl udes of radic# s q) ., (q) %

(g-1, (g-2), (g 3) (g-4) speci iy ed/ above as \ as: \R RO

R10 N R10 N-S N\WW-S) (g-6 57) (g-8) ?I‘—Té ereln eac i's any
t

of the radicals ioned as su i tuents of as speC|f|ed in the
definitions of the conpounds of fornmula (1) or of any of the
subgr oup$s of wherein each R is as defined above, and especially is hydrogen, halo, Cy-salkyl (e.g.

methyl, ethyl, isopropyl, tert-butyl), amino, pyrrolidinyl, piperidinyl, piperazinyl,

4-Cy-galkylpiperazinyl (e.g. 4-methylpiperazinyl), morpholinyl, C,-salkylamino,

(Ci-salkyl);amine, aminocarbonyl, or mono- or diCi-¢alkylaminocarbonyl;

and wherein the morpholinyl and piperidinyl groups may optionally substituted with
20  one or two C;-galkyl radicals.

R®® in the isoquinolinyl radical specified under (e-2) may be hydrogen, C;salky), halo
(e.g. bromo, chloro or fluoro), especiaily hydrogen or bromo.

25 R in the isoquinolinyl radical specified under (e-2) may be hydrogen or C;.galkoxy
(e.g. methoxy).

Embodiments of the invention are compounds of formula (I) or any of the subgroups of
compounds of formula (I) wherein R! is



5 conmpounds of formula (1); or in particular R10 is as defined above;
especially R10 is hydrogen, Cl-balkyl (e.g. nethyl, ethyl,

i sopropyl, tert-butyl), am no, pyrrolidinyl, piperidinyl,

pi perazinyl, 4-d -6al kyl pi perazinyl (g,g. 4-nethylpiperazinyl),

nmor phol i nyl, C1. 6al kyl am no, (C1.6a|kyT)2anino, am nocar bonyl, or
nono- or di d -6al kyl am nocar bonyl ; and wherei n the norpholine and

pi peridine may optionally 10 substiRUted with one or two Cl-6al kyl
radicals. Al so preferabky R9a in.tke isoquinolipnyl radkﬁ_, speci fied
under (e-1) or (e-1-a) |%ncludes: O R10 RIO RFO | NI} SNS ~
15 wherein each i ove, dhlA~espeaci N

halo, ClL -6alkyl (e.g ethyl . isopr .w

pyrrolidinyl, piperid ~piPerazinyl,  4- ANG#
4- et hyl pi perazinyl), norp i nyl, Cl1-6al kyl am no,
(d -6al kyl ) 2am no, am nocar bonyl, or nono- or

di d - 6al kyl am nocar bonyl ; %_9 wherei n the norpholi gb)and pi peri di nyl
groups nmay optionally substlt&ted with 20 one or t Cl- 6al kyl
radicals. ROb_in the isoquinolinyl radical SEﬁpified under (e-2) may
be hydr ogen, WbareigR k{3 hydrpgep or kalo (p.2. Srasma) and Ry ds Bydspeen o G eatkoxy (e.g.
especi al | y hydthegen or brono. 25 ROb in the isoquinolinyl radical
speci fi edsunder (e-2) may be hydrogen or C -6al koxy (e.g. methoxy).

Enbodi ment f ' ti.on f or nmyl |
the  subor oupbrPiRenes e f¥abi s SRENRYS of o T i dr s uBBoless
N ROb N Nc ferapounis of frmaula () whegeindR'2§ (e-3)  wherein R9b is hydrogen

or halo (e.g. brono) and R9o is hydroggm or C .oal koxy (e.g.
met hoxy). 5

s rogen,
terit-butyl), am no,
oY per azi nyl (e.g.

HsCO R92

(c-4)

10  wherein R is as defined in any of the groups or subgroups of compounds of formula
(I); and
R®® is hydrogen, halo, or trifluoromethyl.

Further preferred embodiments of the invention are compounds of formula (I} or any of
15  the subgroups of compounds of formula (I) wherein R' is:

Rgb
HsCO R®%a
3 \
= N
|
(e-4)

wherein R*® is methoxy, ethoxy or propoxy; and

R®® is hydrogen, fluoro, bromo, chloro, iodo, methyl, ethyl, propyl, or trifftuoromethyl.
20



Enbodi nents of the invention are conpounds of fornmula (1) or any of

t he subgroups of conpounds of formula (1) wherein R is ROb H3CO
ROa N wl (e-4) 10 wherein R9a is as defined in any of the groups
or subgroups of conpounds of fornula ,{1); and R9b is hydrogen, hal o,
or trifluoronethyl. Further preferred enbodi nents of the invention
are conpounds of formula (1) or any of 15 the subgroups of conpounds
of formula (BhrthépemBbdiniBatsios theRNentibiB4OchBFoundy ofottula (B offdnydTekei n
R9a is net hox et ho%(%l{? L0 ! gf o |1€ .hydrogen, fluoro,

brono, chl or% E5H5° Wﬁ ’é?ua %E%?m trifiuoromethyl. 20
28 Further enbodi nents of the i nventi onkR®re conpounds of fornula (1)
or any of the subgroups of conpounds of forrrula (1) wherein Rl is:
ROb H3CO N VWI (e-5) 5 wher dia®0RQ h gen, hal o, or
trifluoronmethyl. Enbodiments of the iff ¢ conpounds of
formula (1) or any of the subgroups of of formula (I)
wherein R is (f) quinazolinyl (in partkg nazol i n-4-yl),
optionally substituted with 1, 2, 3 or 4 10 with 1, 2 or 3)
substituents selected fromthose nmentioned as Ipossi bl e substituents

(e-5)

5  wherein R®® is hydrogen, halo, or trifluoromethyl,

Embodiments of the invention are compounds of formula (I) or any of the subgroups of

compounds of formula () wherein R' is

() quinazolinyl (in particular quinazolin-4-yl), optionally substituted with 1,2, 3 or 4
10 (or with 1, 2 or 3) substituents selected from those mentioned as possible substituents

on the monocyclic or bicyclic ring systems of R', as specified in the definitions of the

compounds of formula (I) or of any of the subgroups of compounds of formula (I).

Quinazoline embodiments of R' include

(f-1) a radical :

(1)
15
or in parficular (f-1-a) a radical :
Rgb
R9c 9a
N Y R
_N (f-1-a)
[SaVaVaV S

wherein R, R®® and R* have the meanings stated above in relation to R' being
20 isoquinolinyl (such as in radicals (e-1), (e-1-a), etc ).

wherein specifically R* is Cs_7cycloalkyl, aryl or Het, any of which is optionally
substituted with one, two or three (in particular with one) R'%; wherein



on the nmonocyclic or bicyclic ring systens of R, as specified in the
definitions of the conmpounds of fornula (1) or of any of the

subgr oups of conpounds of fornmula (1). Quinazoline enbodinents of Rl
include (f-1) a radical : ROb N~ R9a c ~rvwt 15 or in particular

(f-1-a) a radical : ROb RI9C N R9a Y3 N (f-1-a) wherein R9a, R9b

and R9o have the neani ngs stated above in relation to Rl being 20

i soqui nol i nyl (gugh h@ b?-gélﬁ)ﬁl 37éfcléaPkyé£;ﬁ1eﬂrylaﬂynd?f @InizolW’k%’:&bI}l
\

specifically R9a

optional ly subBYrF‘?llﬁ“B@ |llr A- ﬁtpgglp(*’faﬁ ]a PIERP

one) R10; wher emrﬂﬁlmﬂlﬁnmscdnbﬁhyb gemo oﬁdr@;adaﬂxylamlﬁiﬂ:aﬂmyﬂt whtiein the
henyl , ridyl I

pheny y y ﬁ%;%ﬁ&]ﬂ%l%er a lﬂﬁhﬁlzxﬂéyﬁﬁe %B}fﬂ%%bﬂ*uﬂéﬂ mtﬂ 'oH@ tq}orl}'l salkyl

plpera2|n g o I ny
am nocar b nyI Fﬁslﬁasmm %8 BHﬁ‘gPIY W@f}aﬁ weﬂonafy

pi peri di nyl or ﬁlIblSﬁﬂtlfddlvﬂﬁil m&yslierwmﬁu@ﬂaj dupstiutngitdativindehentidrblyaeiected

two Cl_6al kyl 5g %H%! Y %ﬂ@ﬁgl

pyrazol yl groups&%‘;& *‘%llk? naglﬁ(}xg}eha% sffl{&){{; %dlclf (y‘]r %ar?cmar
with 1 or 2) susete ﬁ@ﬁt%ﬁ@kﬁlﬂb |ndependently sel ected from

C - bal ky], d -6al koxy, hal o, am no, nono- or did _6alkylamno (in

t | 10 RO h |
& bal ky 0 B8 P ost °Hﬁlﬂ%‘iﬂn§r7¥%§n s rRgM g entkR 295,
(in parti cuI hﬂommcubnbw ehlofd ardlueto); Roo is hydrogen or
Cl- 6al koxy. Re&MOHy@HzRTiaRPLE Oof R9a for quinazolines include aryl

or Het, especially ere| n 15 R9a is phenyl, pyridyl, thiazolyl,

oxazonI or pyrazolyl either of which is optlonally
Favoured embodiments of R for quinazolines include aryl or Het, especially wherein

p—l

15 ? is phenyl, pyridyl, thiazolyl, oxazolyl or pyrazolyl either of which is optionally
substituted with one, two or three (in particular with one) R!® as defined.

Embodiments of R' for quinazoline include is hydrogen, methyl, ethyl, isopropyl, tert-
butyl, halo (inciuding dihalo, such as difluoro), pyrrolidinyl, piperidinyl, piperazinyl,

20  4-C;galkylpiperazinyl (e.g. 4-methylpiperazinyl) or morpholinyl, C;-salkylamino,
(Ci-¢alkyl);amino, amino carbonyl, mono or diC;-¢alkylaminocarbonyl, or Cs.scyclo-
alkyl (in particular cyclopropyl).

Preferably R* in the quinazolyl radical specified under (f-1) or (£-1-a) includes any of

25 radicals (q), (€'), (@’-1), (a-1), (a-2), (g-3), (q-4), (g-5), (a-6), (3-7), (3-8)
specified above;
wherein in these radicals R'® is as defined above or in particular is hydrogen, C;-galkyl
(such as methyl, ethyl, isopropyl, tert-butyl), pyrrolidinyl, piperidinyl, piperazinyl,
4-Cygalkylpiperazinyl, N-methylpiperazinyl or morpholinyl, C;_alkylamino,

30 (Ci-¢alkyl)amino or amino carbonyl, mono or diC;-salkylaminocarbonyl.

R for quinazolines may include

R10 R10 R10



substituted with one, two or three (in particular with one) R10 as
defined. Enbodi nments of R10 for quinazoline include is hydrogen,

nmet hyl, ethyl, isopropyl, tert- butyl, halo (including dihalo, such
as difluoro), pyrrolidinyl, piperiding}, piperazinyl, 20

4-Cl _6al kyl pi perazinyl (e.g. 4-nethyl pi perazinyl) or norpholinyl,

G - 6al kyl am no, (d -6al kyl)2am no, am no carbonyl, nono or

di C - 6al kyl amhaﬁﬁﬁk’d@mb&drogm KaPogési YTl satkylaluchl as (riethyf asiyil, dsbpadpyl, tert-

cycl opropyl) e e z d
ander (171 BSDreahilai e, duihi A G Bl hﬁ?ﬁ?gﬁ&?% pipBcin-
(a'-1), (g-1);yh(te wpfphehnsé)and wcw}myl(mms)owwﬂwubsv ﬂ(@flesaf two
speci fi ed abgygilkyMesu@b.n in these radicals R0 is as defined above or
in particglar is hydrogen, C-6alkyl (such as nethyl, ethyl,

i sopropyl, tert-butyl), pyrrolidinyl, piperidinyl, plpera2|nyl,

E)l ICIk Ibal CyI Aﬁ@ﬁbﬂzﬂik‘i%mbd\duﬁ&itbﬁirlqhih@ioalﬁéﬂ')ibludﬁ pmylwhbdtite’&y\bl,th 63e or two
a am no, 0
di Cr )éal kyl am ndgt':( % 5994 ‘JQIL %—‘éﬁ{%& mg{h?' naz ngs% OB}%E%E b‘%ﬁuﬁe&é@b Sﬁf@lted

RIO NI' S mmowclseanumeiaeemnp Chyedieydogsnino haarp@@ﬁarb@yl erinRyand
(such as met iy, salRflminocarb&3 6PNdle (lhgaﬁmulaumwra G al kyl am no,
(a. 6alkﬁ ) 2am no, Cl1-6al kyl am do, norpholinyl or piperidin- | -yl,

t he norphol i nyl and plperldlnyl bei ng optionally substituted with one
or two Cl- bEmbydhngn‘wyﬁg for puidiaolingsahclRBhydragon)iGreaikyl (Ingparticular

qui nazol i nesnfe Hugio Ebh%"&)’ém& hRtd &thoYd)lelheeR By AhedeMOR® Y 19/d85eH BS
such as is h rogen et hyl, |sopropyl tert-butyl,” nmet hoxy,
sat ur at ed BEVcllc am no, C - 6a|ky|an1no (G 6a|ky|)2an1no or

anmi nocar bonyl, mono- and di G _bal kyl anmi nocar bonyl or halo (in

par ti cul g fEHl%&)nené%fﬁ“@Bf’%ﬁF%ﬁné& ind T2 HyBlogfib @2 Qb APtEn ngélfﬁ!:di&le
hydr ogen, d 4al k In parti ar nethyl),” halo (e.g chloro
or fluoro) egﬁ@ﬁﬁgrly wherein ROb is hydrogen or bronD 15

Enbodi nents of R9o for quinazolines include hydrogen or Cl. bal koxy

(In particul Spe adférﬁl@?&%%e f&l}ﬁﬁé 56:133 ﬁﬂ%od%'ﬁ%{ﬁas(l%r ) ¢ HRTREBOGR of'

formula (1) )
compounds of formula (I) are those wherein R is :

R10
A
| . B
N \\2 o R N\])\s
=N =N
e ih
20 (-2) (f-3)

wherein R is hydrogen or methyl; and each R'® and R*® are as specified above and in
particular and R is hydrogen or C; galkoxy (e.g. methoxy).

Embodiments of the invention are compounds of formula (I) or any of the subgroups of
25  compounds of formula (I) wherein R! is



conpounds of fornmula (1) are those wherein RLis : Ro RIb N Rsc M
~\) Rsc NS 'O/ N 20 (f-2) (f-3) wherein ROb is hydrogen or

nmet hyl ; and each R1O and R9o are as specified above and in particul ar
and R9a is hydrogen or G .bal koxy (e.g, nmethoxy). Embodinents of the
invention are conpounds of forrmula (I) or any of the subgroups of 25
conpounds of formula (1) wherein RLis 31 ROb 9a H3C O N 'R vv-~r
(g-1) wherein R9a is as defined in anyRSP the groups or subgroups of
conmpounds of formula (1), preferably R9a is p- nethgxyphenyl or
p-fluoronethyl; and 5 ROb is t or
trifluoronmethyl. Further pref T the i nvention are
conpounds of fornmula (1) or any of he s bgrou s of conpounds of
formula (1) wherein RL is: ROb H3C 1 7V~r 10 (g-1) wherein
R9a i s nethoxy, ethoxy or propoxy; : hydrogen fluoro,

brono, chloro, iodo, nethyl, ethyl, propyl, qr trifluoronethyl.

Furt her enbodi nents of the invention arF gonpounds of forrmula (1) or
any of the 15 subgroups of compounds of'8f@rmula (1) wherein Rl is:

ROb H3C | : N \IIN
wherein R” is as defined in any of the groups or subgroups of compounds of formula

(), preferably R* is p-methoxyphenyl or p-fluoromethyl; and
5 R is hydrogen, halo, methyl, or trifluoromethyl.

Further preferred embodiments of the invention are compounds of formula (I) or any of
the subgroups of compounds of formula (I) wherein R' is:

R9b
0 N R92
HaC” \r
N
|
10 (g-1)

wherein R®* is methoxy, ethoxy or propoxy; and
R®® is hydrogen, fluoro, bromo, chloro, iodo, methyl, ethyl, propyl, or triflucromethyl.

Further embodiments of the invention are compounds of formula (I) or any of the
15  subgroups of compounds of formula (I) wherein R is:

Rgb
o) N
HsC” \ﬁ
N
]
(g-2)

wherein R®® is hydrogen, halo, or trifluoromethyl,



vinr (g-2) wherein ROb is hydrogen, halo, or trifluoronmethyl. 32
Preferred anongst the subgroups of conpounds of the enbodi nents
wherein RL is a radical (d-1) - (d-5), (e-1) - (e-3), (f-1) - (f-3),
(9-1) - (g-2) as specified above, are,, those conpounds whithin these
subgroups whereinis Lis -0-. 5 Errbod2 ments of the invention are
conpounds of formula (1) or any of the subgroups of conpounds of

formula (1) P{&%&Hfa%del st b sleFx%ﬁ bs GRBAp&Hds gfthE%mﬁé&ﬁféhﬁ%hfefemt 58
80,5 B AT 2 5 Tahn AL e

t hi ophene, o??g%‘ -+
pyridazi ne, [iwsd ¢mmboumds \plgdtlantlnm supgrbiysl velrireie js L guiroxal i ne,
qui nazol i ne, quinoline, cinnoline, 1H pyrrolof 2 3] b] pyri di ne,

1Hi ndol e, 10 H- benzoi.m dazol.e, 1H i ndazol e urine,
benzot hi adol BTOYAREEA 45 e emih FACERSAS OELOETHy D ar e, ofthe subgroups o

| H i m dazo[ 4¢campvlupgs efdfomeyla {) wﬁezdinﬁyﬁlraaiiﬂaetrmnd‘anﬂaRbis-sﬂlectadlﬁ'omlhe group

3-di hydro-b

13-l hydro- 11 EREST oyt b MMz, SHOKEL R ﬁff*fﬂ%%nﬁ Sy

3-c] pyri di net lqa@]@zmwah 1S%H§QJEWP ngiyEidazine, piiimising PEazing phibalazine,

liekzpzo_[ d] i slot Gfuingsalifs, qhitagiline Oduinblide, Cb‘ilﬁohﬂd‘HBIprﬂ@ﬂd B,S}Lb}yj}ﬁdmé,aH-lﬁdole
ul na | 0 eac

opt ?onal ?6) subeﬁz%ﬁmdgz?lgq{ﬁ%[%% %’RI‘@’QP“B‘;‘? |b%ﬁzen S spggl?zfo nglei’ n the

def i ni tions bH-imidezeldnpelpvtidines! H-iridel45-pipyridineah y-diydrarbensirmignanlas

of Corrpgundfsm]gef 1@&3&%@ Hehhm1&§6ﬁ-%ﬁ{imﬁ@%)$\b-ﬂ%d&lbel J3-anealoLindy1aL e

co ounds o O I an (0]

Formila (1) Wt dnde-ps-Gong M Vadmbiite. 37 eob%"a?@m%”g?@ﬁﬂaoﬁ%ge

group consi sbénagfdiifqaprele|tiedzaidlisothiszoldi hijdpinoliti2mynealdéiquinolin-4-one, '

pyrazol i gé nejg. ghﬁi'aﬂﬂﬁlcﬁ bRk, @Hzca%ﬁmle}h‘hﬂ rl?}Ldngﬂld%blgﬁ O1ge, each %ptlonally
pyrrolidine-2 one

eri dine- eri din-
O s ot oo BB F S ipecitt e B O e 20 O inds of
pyrazol i di n- ®smoule (I)iomeufazithe slibgeouds df aimpoendspif femuth (ﬂi)e

tetrahydrofuran, 25 tetrahydropyran, 1, 4-dioxane, and

1,2,3,6-tetrah dro r|d| ne, —each optlonally substituted wth the Rl
substi t uent sF ‘é‘é’@ﬁ?‘?‘ Qdimpnts pthe dventinare FmRouNds pf Tl herangof the
fornul a £0) abgmoys afcotdpeusishd famnt (wammnumismft bbmt andlR 14 te)ected

Che_subgr oupio B Ehkistll B b ARE 41 P?g‘ AR, el O
bond and R1 md@ph%ﬁa@qum&q 2900 pyrreliding2 Stdipnegpiveridine 2.6ine; ow

~R1lg Rlh piperidin-2-one, piperazine-2,6-dione, piperazin-2-one, piperazine, morpholine,

pyrazolidin-3-one, imidazolidine-2,4-dione, piperidine, tetrahydrofuran,

25  ftetrahydropyran, 1,4-dioxane, and 1,2,3,6-tetrahydropyridine, each optionally
substituted with the R substituents specified in the definitions of the compounds of
formula (I) or any of the subgroups of compounds of formula ().

Embodiments of the invention are compounds of formula (I) or any of the subgroups of
30 compounds of formula (I) wherein L is a direct bond and R' is optionally substituted -
tetrazolyl as depicted below:

—N N/N:N
//%//\ 7N

N N1
Al

[PaVaVaVy
,I or |



NNN MN Rlg N NNNRh rvinr ~vinr .nanr \""nrT/ | or ~; 33
wherein Ri g is hydrogen, O _6al koxy, hydroxy, -NR5aRsb _C(=0 R7,
-SOpR8, C3 _7cycloal kyl, aryl, Het, or Cl.6al kyl optionally
substituted with C3_7cycloal kyl, arylgor Het; R b is hydrogen,

- NR5aR5b, C3_7cycl oal kyl, aryl, net, or Ci 4al kyl optionally
substituted 5 with C3-7cycloal kyl, aryl, or Het; and Rsa R5b R7, and
ng ?r e als d?fxlhaem R e Tl ko5 hpdroky) eNRIRENG (S O)RT, Sapip ounds

of formula t

Chet O™, (Bl B HE SRRy SABRNRKFRRE L OOBIER, £ or
triazolyl asHgkpicted bel ow Rli Rij R" NNNNMNRij ~vinr .nnnr

| or wherei nrRijs hg&ﬁ 6] JNIaiFle“’ enasqbycmamcjeaeﬁoteat éﬁclﬁakgﬁff&ﬁﬂalf}fs@mtit{h&i
group con |st|t cloaﬁ%r Hoog%% hg - C(=0) NR5aR5 C(=O R7,
C3_7cycl o I kY I1 1’?’ A Bal kyI optional |y substituted with
- NR5aR5b, or RarB ; Rbiand, ewewadeﬁ@rl;abmﬁ and Rij taken together with
the carbon atons to Wmch they are attached, may forma cyclic noi ety

sel ect ed cons Sti n of ar
et orred subBbpaiist isrinventih e Compalty of BRI py i ofdhd aiecoups of
pyri dazi nonecsambundbamﬁfoanulwégwﬁlbuend@fs agdirestrhond ambwaopm:allymﬂsthtteth N

O N wher gjn fﬂag 1yF3s Rpiefivdlods e | ndependently selected fromthe group
consisting o ‘W drogen, azido, halo, G -6al kyl, -NR5aR5b

C3-7cycl oal kyl, aryl, and Het;, or 25 @jter natlvel ¥i Rk and R" or R

and R mtaken together W|th t e carbon atons to |ch they are
attached, nmay form a phenyl Wmch | n may be optionally

l , Or [ ;

wherein R" and R¥ are each, independently, selected from the group consisting of

15  hydrogen, halo, -C(=0)NR*R*®, -C(=0)R’, C;seycloalkyl, aryl, Het, and Cy.salkyl
optionally substituted with -NR? "R, or aryl; or alternatively, R and RY taken together
with the carbon atoms to which they are attached, may form a cyclic moiety selected
from the group consisting of aryl and Het.

20  Further preferred substituents for R' when L is a direct bond, include pyridazinone and
derivatives thereof as shown below:

R1|
R1k R‘lm
N
o N
s

wherein R'*, R" and R'™ are independently selected from the group consisting of
hydrogen, azido, halo, C;-salkyl, -NR*R*®, C3scycloalkyl, aryl, and Het; or

25  alternatively, R™ and R™ or R™ and R'™ taken together with the carbon atoms to which
they are attached, may form a phenyl moiety, which in turn may be optionally
substituted with azido, halo, C;-¢alkyl, -NR**R’®, C3 7cycloalkyl, aryl or Het.



substituted wth azido, halo, Cl-6alkyl, -NRsaRsb C3_7cycl oal kyl,

aryl or Het. 34 Enbodinments of the invention are conpounds of
formula (1) or any of the subgroups of conpounds of fornula (I)
wherein L is -0-(C=0-NRsa- or in pargjcular wherein L is

-0 (CO-NH+ and R1l is aryl as defined above; or Rl is phenyl
optionally substituted 5 with 1, 2 or three substituents sel ected
fromthose nentioned as possible substituents of the radi cal aryl as

in the defi . ds of f f the
Subor oups. of PEBRIBERBST BF PaRRGH A° crppoube fopade ) Skar of Y frohitor
of formul a: &sepoulR®f of fodmarie (Ihwhéreilrdeisi—©- (Cird))d“@%ﬁ otCih-riaidalak wherein L is
pol yhal oQ 4aldg d:-@j’ Nﬁfalzﬂld Y ar&ﬁasd@@ b abo U&%%enﬁ%kféonah‘?%uﬁ%ﬁmted

aryl ; mhereln | are”as ned, "hereln
G bl eyt 3 ol 280 GRS B RIS FOBIT moroneq anRp oA kit
may be hydr othe nadidal angyt as innthd defibitions ofthe bethpouhds gifbtrmda (Thor of 88§ ofity be

- COOC1- 6al kylp Q}l[gagt ngpky , f nyl or
1- pyrazol yl, té\j% gsﬁeny ] pec}rfl’f(g?%Wéﬁp(ffcpyr ol iﬁlaraél%aglggﬁgg@gg

optionally substltuted with C-6alkyl, inggarticular with nethyl. 20
O her enbodi nents of the invention are cofrppounds of formula (1) or

any of the subgroups of conpounds of fortyla (1) wherein L is
-0-(C=O-NRsa- or, in particular, wherl is -0-(C=O-NH and R1
seredn RIO and R 1

is aradical of formula: RI1 RL W25 w
i ndependently from one anot her are hydroggn, hal o, hydroxy, nitro,
cyano, carboxyl, Cil-6alkyl, Cl.6al koxy, #al koxyCl al kyl,

Cl - 6al kyl carbonyl, d -6al koxy-car bonyl, am no, azi do, mnercapto,

C - 6al kyl t hi ghergial yhal oC . bal kyl , aryl or Het; especially RL0 and

R11 i ndepen r n, halo, nitro, 35
car boxyl , b dl?j; :1]1%«1:@%{? &l '? § ?’BB%%IOé 6%%1{}%{9{}9§°eﬁet hoxy et hoxy,

i sopr opoxy, -!f HEF Ofaél'lh?'f'%faﬁﬂtﬁﬁﬁw aryl are as defined
i sopropyl Cal‘}h@é}ﬂhndt but yI car bonyl met hoxycar bonyl ,

R% is C,.¢alkyl, preferably R® is methyl or ethyl;

15 Inparticular, R*° may be hydrogen, fluoro or trifluoromethyl.

In particular, R** may be -COOC;-¢alkyl (e.g. -C(=0)OEt), phenyl, thiazolyl,
1-piperidinyl or 1-pyrazolyl, the phenyl, piperidinyl and pyrazolyl groups being
optionally substituted with C,-¢alkyl, in particular with methyl.
20
Other embodiments of the invention are compounds of formula (T) or any of the
subgroups of compounds of formula (I) wherein L is -0-(C=0)-NR’- or, in particular,
wherein L is —O-(C=0)-NH- and R' is a radical of formula:
R
|

ke
371/

_R‘IO
W

25  wherein R'" and R"! independently from one another are hydrogen, halo, hydroxy,
nitro, cyano, carboxyl, C,galkyl, C.salkoxy, CisalkoxyCisalkyl, C;.alkylcarbonyl,
Cisalkoxy-carbonyl, amino, azido, mercapto, Cisalkylthio, polyhaloC; galkyl, aryl or
Het; especially R'° and R independently from one another are hydrogen, halo, nitro,



et hoxycar bonyl, isopropoxycarbonyl, t-butoxycarbonyl, nethylthio,
ethylthio, isopropylthio, t-butylthio, trifluoronmethyl, or cyano; 5
Wis aryl or Het, or Wis -COON or -COOR6a, wherein R6a is G . 6al kyl,
preferably nethyl or ethyl. Qher subgroups of the conpounds of
formula (1) are those conpounds of formula (1), or any subgroup of
conpounds of formula (1) specified herein, wherein Wis phenyl, 10
napht hyl (i ncﬁ@&@yﬁ %ﬂt 1, SRAN! éqliﬂ |t-bu%|"1 Iﬁ@tﬁmf'eﬁ )isopR% |t-36l1tofdr,n
particular p articul ,
R TR AC N A FL NS TR S tHoxycatbonyl,
particul ar pythoxbaanbnnﬁ, ybpmpﬁywbo:d@,ﬂhuto%ygdrbqnyﬁnmﬂgﬂ@;oc Bﬁ:ly]z}iio,- 1 -yl,
triazolyl (i I Eﬁﬁﬁly o2 4 trlazolyl nore in

, ' ﬁgprgﬁil{ﬂl& Yl bﬁfy%tiuoz trrpﬂ'u%{:d 1 dr cgéri L (i

particul a t etrazol in
i Cul ab ¢ iasiier Py pr 0 e PR o1-COORM Vel s Gl it
pyrazol - | -yl mepyt @zehyl3-yl ), i m dazolyl (in particular imdazol- 1
-yl, imdazol- 2-yl), thiazolyl (| n particular thiazol-2-yl),

pyrrol i di nyl o0 Rardie 86 BYRASL Ot Ao ) e RLBELLILIN of bt 0, o

particul ar pi perl erazrny
1- pi per azi ny$ny, subgmmo’égqrmnupdw&qmlﬂwﬂ) r(ppﬁﬁpcbhqreleuwherremw is phenyl,
4-d 4al kyb pi pyhagi ('in %aﬁ’ibulaflﬁ)ipﬁthl-py]})afﬁdpﬁﬂil-ziyl) pyrrolyl (in partlcular pyrrol— -yl)

4- et hyl - l,
G ipar i bul B B pakighiar PR piiaRl h spe o R, kbt
mor phol i n- 4- §ih partiulhr mypidegindh il ynd pyyédarineg-w) Gm&@mwlml-yllmzolyl (in

substituents a?ﬁétﬁé—‘rtleﬂ}fhf‘&BIy@l Dakayblyl, é’ﬁ?ﬂa&%a@@b@ﬁm&& yl
G . 6al koxyca

ARG iR SRE IR tét%'l%#@fammém%ﬁwaﬁglaﬁﬁf/szﬁ%ﬁ.Paﬁ?wl%ﬂw

pyri dazi b5 2- pdriicuBar pyozply t-yt) prianel13-yl), imida2el8l (i patiallardmydazol- 12§, imidazol-

glayrzagof ”safl fﬁ B; %gzolgfﬁfi Bk ﬂﬂgg ﬁl&fﬁﬁbﬁ&ﬁd (in opféyt é?&)yr}oﬁ/dm 1-yD),
pyrrolidin- 1919?f1 i é@rHaHFCH af!!lpeg} glin-1¢y]) é)ppegazyqy (ip H@I@ﬁugr lyplperazmyl),

no lr3 phol i n- 4- 41C, ssAkyflpipprakiaplafin parteuls Wi Cubkgipidetdzinohgl, atord inparticular

tit t .
SEUTL uor ot EESERER O ca?io@ﬂgﬁ"““@%‘@%?%m‘é}‘ (i Pt rjen-
compoundad of 34D wamho iy Camertichlssmombaiin Al albppHasaly RS ied wigons gy

subgroup of sRRBRGEHe]kRE RondC{alkys PeKhilb€ daligl, @ T satafeirbondl.i S
t hi azol - 2-yl substituted with one or two C-6al kyl, such as nethyl,
ethyl, isopropyl or tert-butyl. Preferred subgroups of the corrpounds

of formul a (Mpaticelar Nosey be hasplyh-1fybroanhth-2-yl) pyrrabr -dnd pwidygr oup
of conpoundsyp fmlfiﬂmti | BytidakinSPe Pbﬁﬂl&ﬂm@ Ebloxo d&iﬂ'—‘l ?f 119, Bhriazol- 2ﬁ S

SNeISe&t $?2§ [ O Elqﬁ \y(iv%elgagzoﬂ-yij teh‘azg'ls 2-yl, Ié)yrazol- -% pyrazo 3-y1, 1rmc&1|z
1nndazol-2 yl thiazol-2-yl, pyrrolidin-1-yl, piperidin-1-yl, furan-2-yl, thien-3-yl,
morpholin-4-yl; all optionally substituted with one or two substituents selected from
Ci-salkyl, polyhaloC; ¢alkyl (such as trifluoromethyl) and C;¢alkoxycarbonyl.

—

30  Further subgroups of the compounds of formula (I) are those compounds of formula (I),
or any subgroup of compounds of formula (I) specified herein, wherein W is thiazol-
2-y1 substituted with one or two C.¢alkyl, such as methyl, ethyl, isopropyl or tert-butyl.
Preferred subgroups of the compounds of formula (f) are those compounds of formula
(), or any subgroup of compounds of formula (IT) specified herein, wherein W is

35 selected from the following structures:



Enbodi nents of the invention are conpounds of fornmula (1) or any of

t he subgroups of conpounds of fornmula (1) wherein RLIO and R11

i ndependently from one another are 5 hydrogen, halo, nitro, carboxyl,
g . al kyl, d 4al koxy, Cl.6al kyl car bongé, Cl. 6al koxy- carbonyl, Cl1

al kyl t hi o, pol yhal od . 6al kyl, cyano, aryl or Het. Enbodi ments of the
i nvention are conpounds of forrmula (I) or any of the subgroups of

conpounds of fornula (1) wherein R1O and R 1 4 ndependentyy fromyone
anot her are en, hal yi, |,

i sopropyl, utyI thogy——éihoxyh_ i sopr - but ,
nethylcarbong t hyl ar, onyI opro rborg t, £ _N
carbonyl, neth ycarbo , eto car bon , I soprypoxycanponyl ,

tert- butoxycar aonyl, . thylthLo et hyl.t.hi o, isopropylthio, terl..

-butyl thio, trlfluoronethyl or cyano. 15 Preferred enbodi ments of
the invention are conpounds of fornmula (1) or any of the subgroups
of conpounds Estbodiorentsiod thelinventien etiesompeungs offbomualadl) Rt any of thy ps of

Pr eferre]gi SH@&%dﬁgﬁ&@ﬁnﬁI]@ Wlﬁ\él%ﬂiR]G'anr?Rél | %Jn@%ﬁﬂiﬁ&aﬁé%
or any o subgr gups, o mu e 0
R10" and RE1 PRRRORp RS0 SREPET et AoF Cobg: CreempIGHgm: iy fAIgr-
d aal kyl (| nchhwmril,dblaalkyhﬂao moﬂsahah&kﬂwl,myei%mw Hetmbodi nents are

t hose wherein one of R1I0 and R11 is halo (in particular fluoro),

trifluoronmethyl or nethyl, and the other of 10 a R11 is h
Preferred erf@é’BP‘g%’ﬁ g¥h%1H@nF1%%TﬁFPIBH°‘H’ﬁ%°E wakher a1y ‘?f&?‘h%ﬁg gl’%"f
or any of theom;itﬁnd;uhfgbnmﬂs (I@bvhemanfﬁmﬁsRHfmdependah@ frdsh onb eniather acene
of R10 apg o) S f

Furt her pr efe 6%%%[)@3&?%%%&5)%&% %tt[} di;!:@ﬁr%p %9 te;thjl%gw r? @% ethov of
t he subgr oup@omp@afrrffﬁuﬁa@f%fmff%r easponyl ethylrdeaylniseprapysarkenyl, 4erg hnty 1
:O Z r ahgl)gi E: gc@amyl,m:&t@&xyédrbmyo,)exhobmafdbdmgr , apiopykycaibon] dgmeutagdaerl)gnyl,n
oy b as derelabiEaaRatis. Sopbdbfualy Fe? Syt sihMEbm B OB (g

i nvention are conpounds of forrmula (I) or any of the subgroups of

conpoundss of Plfem bﬁleJiﬂneﬁf%Qﬁﬂieﬂn{eﬂilorR&e lcomPiRSs of foﬁnﬂa r(l) lof hﬁ}adfthe
wherein RS al.kox

Cl4a| 1
57 () Fo i beHes of ShmipoRbe i bFgn M besgy or B ¥ s midiogn
met hyl , ethyl, or tert butyl and preferably wherein R6 |s hydrogen,

(c) RRis N"ﬁ@fe@e BB oditheRRIOF 'tl‘fé%\?dhtl&ﬁ"ﬁ% %b ﬂ(ﬁdb of ﬁmﬁﬂ'(ﬁl’)} any of the

C3- Crcycl oal k onal | stl al kyl.i:.
wher el n Re. | SbERYpt ekt fytla i hetein oncorRPand R iha e
20  particular fluoro), 1:r1ﬂuoromethy1 or Cmalkyl (in particular methyl). Other preferred

embodiments are those wherein one of R'® and R" is halo (in particular fluoro),
trifluoromethyl or methyl, and the other of R'® and R is hydrogen.

Preferred embodiments of the invention are compounds of formula (I) or any of the
25  subgroups of compounds of formula (X) wherein one of R'” and R is in para position
in respect of the W group. Further preferred embodiments are compounds of formula
(1) or any of the subgroups of compounds of formula (I) wherein one of R'® and R'! is
halo (in particular fluoro), trifluoromethyl or methyl, and is in para position in respect
of the W group; the other of R'® and R may be as defined above or may be hydrogen.
30
Embodiments of the invention are compounds of formula (I) or any of the subgroups of
compounds of formula (I) wherein
(a) R? is -NHR, in particular wherein R* is C;_galkyl, aryl, Het, C;.alkoxy, -O-aryl,
or —O-Het;



5 net hyl cycl opropyl, or phenyl; (d) R is -C(=OOR6, -C(=OR,
-C(=0) NRSaR5b, or -C(=O)NHRS', wherein RSa, RSb, RSO, R6, or R7 are
as defined above, and R2 preferably is -C(=0 NHRS wherein RS 1is
cyclopropyl; (e) R2 is -NHS(=0) 2NR5aRgh, in particular wherein RSa
and R56 are, each 10 independently, hydrogen, C3_7cycl oal kyl or

Cl. 6al kyl, e.g. NHS(=0) 2N( (G _3al kyl)2. Further enbodi nents of the

invention ar Wﬂgﬁdﬁn me:lﬁlﬁrrWﬁe@eﬁh)‘ st 1, Xchtal SnetH RO R FerRbutyl
conpounds of f) P ] |slNI-lﬁﬁly ar?d R$(?ﬂ§g ayq) Het A

erelp. group
sel ected from f’é‘gljl’r %’lg(lw\%mm qud‘iqg@ -</H~0O, ~// H-O, -~- N~N
Sl - ~~N T | () B inANHE(0), K it peeticudartvdtieireRl is CotalkieCi-Gercioalbyl ar e

conpounds of f HREHD
formul a (1) vvhcehr e| r}?}%ﬁlﬁﬂﬂm@aﬁh@i GéllB@R orW%@%&%ﬁe&f%&? subg:?f%?@(fjl

with -C(=6)ORe.™ dHiPP@WS of the invention are conpounds of
formula (1) ¢f) Ririy—OE=Q)DRS, %@Mg@a@wwm&mmﬁxmm}m* fuairenaih &% RY®,

wherein (a) R3 o c
Cl. 6al kyl( )(c) qiﬁ%é%rﬁ? ?%%Be)? ga?dvl\{nzg)ﬁ)f?%eiygsgr (an)at O?T‘IQ?%EV%}I{ZI’I

they are |inkedsexsiaprepylcycl opr opyl, a cyclobutyl, a cyclopentyl, or
a cycl ohexyl (grrdup Nﬁﬁ—ﬁ)mmsémsbqulpdﬁncﬁlﬁr\fvmrﬂhlfé“ 4nd)R°harej éagha doubl e

or a sin e bo 1 e. (4 t n t d
. r opr abent echisy sty T BB Cuosklopliy) ontE RN o £ NHSAGHREE iR
t hree building blocks PI, P2, P3. The building block P1 further
contains a Pﬁurtﬁeabinbocﬁ&entmetﬂeiﬂiﬂ@hﬂ@a &t c@ﬁﬁdﬂﬂ@@fﬂhﬂﬂkﬂ) Bl ani dfftheP2,

bond. Tho | | WEERGOP Bama PP pprerf A€ 3Nk B0 AL R

conpounds (I Sd@ct@rfrqm-c) can be done in any given sequence. One of
the stepgs involves a cyclization whereby the macrocycle is forned-

Compounds of fornula (1-ey~5 can be pre aqad fromco d of fornmula
(1-b) by reduction (igt dogbl e b‘rg —ZB“DNH
H

0,

T A /,E +( 1

20 Further embodiments of the invention are compounds of formula (I) or any of the
subgroups of compounds of formula (I) wherein R? is -NHR’, and R*is a C,.¢alkyl
substituted with —C(=0)OR®,

Further embodiments of the invention are compounds of formula (I) or any of the

25  subgroups of compounds of formula (T) wherein
(a) R? and R* are both hydrogen;
(b) R® and R* are both C,_salkyl;
(c) R? and R? taken together with the carbon atom to which they are linked form a
cyclopropyl, a cyclobutyl, a cyclopentyl, or a cyclohexyl group.

30
The compounds of formula (I) having a double or a single bond in the macrocycle (i.e.
between carbon atoms 7 and 8), represented by formula (I-d) or (I-¢) herebelow, consist
of three building blocks P1, P2, P3. The building block P1 further contains a P1” tail.



RLRL P2 P2 NOOOOOO R3 .nnnr R3 ,nniv HN3 Pl Ply HN3 Pt P11
RAIn4~RRAIN4k2 35P35P6%$6 77 (l-d (l-e) 10 The
synt hesi s procedures described hereinafter are neant to be applicable
for as well the racemates, stereochegcally pure internediates or
end products, as any stereoisonmeric mxtures. The racemates or
stereochem cal m xtures may be separated into stereoisonmeric forms

at any stageTRd itk SHUMIBRSbRcRE PLRSHIPESP3 With PG BRASHa I P withlF1e

above 11 ¢ he T8 EL D pr°°”°5e?wﬁﬁst{’uﬁﬂgéefrhuﬁﬁ Bk b i o

conpounds (| prparacempounds (led) doyl-icasbe darerin any given sequealee. bonelsft thastebs
subsequent f BQ&?thQaZ ¢ ﬁz&fb&i%ﬁ:gé)% 155&?56}91% 1@%51{‘1@@@: oﬁﬁlﬂ d?koﬁﬂulartl-e)

concom t ant cyc t1.on nmacr erre
enbodi ment, E@mseAEd(fFom GerapQing of )o‘%é‘ﬁﬁ%‘éﬁtﬂ%? gﬁﬁ&oeﬁelv%nda
doubl e bond whi ch are conpoynds of forrrul a (l-a), as defined above,
may be prepared as outllpe'(‘f in the foll ow ng reag;tflRon scheme: 39 R
L~ NQOR3IO(I-b) R4 RZ(II)

(I-d) (I-e)

10 The synthesis procedures described hereinafter are meant to be applicable for as well
the racemates, stereochemically pure intermediates or end products, as any
stereoisomeric mixtures. The racemates or stereochemical mixtures may be separated
into stereoisomeric forms at any stage of the synthesis procedures. In one embodiment,
the intermediates and end procucts have the stereochemistry specified above in the

15 compounds of formula (I-a).

In one embodiment, compounds (I-d) are prepared by first forming the amide bonds
and subsequent forming the double bond linkage between P3 and P1 with concomitant

cyclization to the macrocycle.
20

In a preferred embodiment, compounds (I) wherein the bond between C; and Cg is a
double bond, which are compounds of formula (I-a), as defined above, may be prepared
as outlined in the following reaction scheme:



Formati on of the macrocycle can be carried out via an olefin
netathesis reaction in the presence of a suitable netal catalyst
such as e.g. the Ru-based catalyst reported by Mller, S J.,

Bl ackwel |, H E , Gubbs, RH J. Am em Soc. 118, (1996),

9606- 9614; 5 Kingsbury, J. S., Harrity, J. P. A, Bonitatebus, P. J.,
Hoveyda, A. H, J. Am Chem Soc. 121, (1999), 791-799; and Huang et
al., J. Am Chem Soc. 121, (19%9?‘, 2674- 2678; for exanple a
Hoveyda- Grubbs catal yst. Air-stable rutheniumcatal ysts such as

bi s(tricycl ohexyl phosphi ne) - 3- nyl - 114-i nden- 10 1-yl i dene

rut heni um chl ori de (Neol yst Mlsr ) or bis(tricycl ohexyl phosphi ne) -

[ (phenyl t hi o) net hyl ene] r utdwenyum\( | di chl oride can be used. O her
catal ysts that can be used s fi rs.t_a.n.d.ﬁecqu,) generation
catal ysts, i.e. Benzyli defie O

bi s(tricycl ohexyl phosphi n&fdi ¢l heni um and

(1, 3-bis-(2,4,6-trinmethyl phenyl ) ~g- R2

i m dazol i di nyl i dene) di chl or o(jphenyhnet hyl ene) - (tri cycl ohexyl phosphi ne
)rut henium 15 respectively. O ticular interest are the

Hoveyda- Grubbs first and second generation catalysts, which are

di chl or o( o-i sopr opoxyphenyl et hyl &he) (tri cycl ohexyl phosphi ne) -

r ut heni um( H) . . . . o
1,3-bis-(2, 4 & qF?‘%r%ﬁ‘ﬁ?/f“S ORI <a3. Befried 8P R A PR R S eER e the

i sopr opoxy pherasenaeeinuaaely metah safplysh suehsasees. thediysbaspd etalygtmenorted by
catal ysts COMild:/S.NIBlagkwdll, FL.E aGsibb, FUHNE Aah. THRHE Bo@d 18/0(1996), 4606495 B4

for this feagtion. 20.T. t.at,hesis. . ct i pns..nay .be ngduyct in a
o b2 £ gy 0 P ob S o B2 cb. FOE 51 K
hal ogenat ed Byadil 2k 413990 T21¢98; anditbiang errdt hawe, ChepicBgg. 121, (1999), 2674-

1, 2- di chl or ogd73aRe cRdshié BEIoVEYHR-Glubbskaiilygf.er red embodi ment, the
met at hesis reaction is condudcted in toluene. These reactions are

conducted at | ncreased tenperatures nc{er 25 njtrogen, gt Sn e.
Conpounds. of ARG SAER P RANST FaEhes ey aR Ao RTEN g ey - e
macr ocycl@ i syhdensirmtyémsubehldride (Iéeolysohﬁ8)Jmldf£is(tnfcyélolnerxylmos(ghim)-, can be
&% Goubl o bicAuAGHRRNEI Bhen AT fbidboal o el QML LRy main
reduct i on- mele Wsed st {Erublsdarsiand seqone gencratioy Grialyetnd e Bﬁgwiﬁfﬁlehydr ogen
H\ tgg 4gh pmiqamyebhaiylﬁlo_spﬁmf)dmbmtbaﬁmh yisd (154bi8-(214,6-thintetlgihamplip?-
nyr ogenat | ol PRl erBlar o pod bR ks BB Apiik Pl if,
e.g. an & cotsenectvabh Qfpartisulsn intrest erctibhdpyeyds-Gapbbe g and srepndigengiafion
or | M Xt ur eScadMate Qhich\dd @chleo-FopRp&ephéyafethfledc\@se chbbyapHospiafe)-
sol vent m Xt UrSSs ) and 1,3-bis-(2,4,6-trimethylphenyl)-2-imidazolidinylidene)dichloro(o-
isopropoxyphenylmethylene)ruthenium respectively. Also other catalysts containing

other transition metals such as Mo can be used for this reaction.
20

The metathesis reactions may be conducted in a suitable solvent such as for example
ethers, e.g. THF, dioxane; halogenated hydrocarbons, e.g. dichoromethane, CHCls,
1,2-dichloroethane and the like. In a preferred embodiment, the metathesis reaction is
conducted in toluene. These reactions are conducted at increased temperatures under

25 nitrogen atmosphere.

Compounds of formula (I) wherein the link between C7 and C8 in the macrocycle is a

single bond, i.e. compounds of formula (I-¢), can be prepared from the compounds of

formula (I-d) by a reduction of the C7-C8 double bond in the compounds of formula
30  (I-a). This reduction may be conducted by catalytic hydrogenation with hydrogen in the



The R2 group can be connected to the P1 building block at any stage
of the synthesis, i.e. before or after the cyclization, or before or
after the cyclization and reduction as descibed herein above. The
conpounds of formula (I) wherein R2 rgpresents -NRS8R5b - rR5c

- NHSOPNRSaRSb - Nl SaSOpRB, these groups being collectively represented
by 10 -NR2-R2-b, said conmpounds being represented by formula (I-

éan dg agoﬁg Epﬁgﬁgﬁef@uomé ndlal Bt} Sudis %pésaam&)e Bl PRYRE, Q(dﬂr'l&n@;nmckel
A e Do D Ao oDl 24T he hdeenition e B Bicophsted ina

be prepared mjvdnt michng dhen Bolpleugh dsondtanbl etharali argn atheesickas EHEdor
In one e”boﬂﬁ)g?:@& H]efela? W%Ei?%aﬁ%lsg bek de%tlﬁﬁé)ébﬁ%nﬂro? s?l@éd’t QaKGRE 1N

the |l ast step 15 synthesis o t he conpoun s (1) as outllned in
t he foIIovm '\&hregctlon schenes wherein G ﬁesents a group: RL O N
, z O R3 HNAhe R growp egrgsoaanuectadrio the F&lhsulé&g ock pbany stagp pf she(s hegjs,
R2-b (1 -d- 1) ic.BeforddxXdfterthedCRdizatidn, orﬁﬁmé lok hﬂer(tlllé\éyblhza(ﬂ&n dn&ieduchonas

|t erroch ot b AR i MR SHpU o RN Saflels B el GRS

form ng reac 1 ON SucC 5a proce UI‘ es
of an am de B IRIRPHES" Fh er®Rn&PeR theﬁﬂrﬂfp@nsmemglca}lectwlwryprwayteéby
treated wt h-m?@m’:rb |shlﬂ@0ﬂ@&£ﬂds bhiag r@%@@ﬂb@bﬁoﬂm‘lﬁﬂ BaN\an bélbicpardd@Ep! €

(CDI'),; EEDQ,. otrlazol pyr.rolidino 41
o o B S sma R SL ol yd%?éﬁes?w@ EBer e )
in a sol vent Singlady, the cempantieef formya (I WhereinrR reprascatie R gice. compounds
Pydr ocar bon, (158-9), cdhl H@Eré}fa?élﬂi ﬁikﬁ] thé’ﬁ1 ?Mlnﬁy Rfikah atNRRE, In one
ol I oved by r e dflrlngrﬁ the I;I.RLJE{Q b g({uce(qu'Ee l)ést step of the
Y
15  synthesis of the compounds (I) as outlmed in the following reaction schemes wherein G
represents a group:

L/R1
N 1
o) \—0
3
R HN s
R s -
B\\
\} ()
S (a)
o)
G-COOH  + HNRZ®RZP  — G
N"--.RZ-a
(i (Iv-a) R2-b
(I-d-1)
0
GCOOH + HOR®S —m» G'<
6
(D) (IV-b) (1-d-2)

Intermediate (IIT) can be coupled with the amine (IV-a) by an amide forming reaction
20  such as any of'the procedures for the formation of an amide bond described hereinafter.

In particular, (IIT) may be treated with a coupling agent, for example N,N’-carbonyl-

diimidazole (CDI), EEDQ, I[IDQ, EDCI, or benzotriazol-1-yl-oxy-tris-pyrrolidino-



after reacting (Il11) with the coupling agent. The reactions of (I11)
with (N-a) preferably 5 are conducted in the presence of a base, for
exanple a trial kyl am ne such as triethylam ne or

di i sopropyl et hyl am ne, or 1, 8-di azabi glycl e[ 5. 4. 0] undec- 7-ene (DBU).
Internmediate (111) can al so be converted into an activated form e.g.
an activated formof general formula GCO Z, wherein Z represents

hal o, or the ﬁ&ﬁﬁoxﬁ&mﬁ@xaﬁﬁbﬁo}‘)ﬁo ﬁ f(oorrﬁn&clal%z availdiie er P'}l LA IRME

as phenoxy, |tro enoxy uor o OXy | rophenoxy,
pent achor oph >?§a’éﬁ % ﬁ@ e°r OEE’&%%B“{CFI"@% b’i’n’é‘”ﬁ“r’ Gl
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coupling 25 ﬁ)gmrﬂ-GCbZas)md@;edwdhﬂw desivat(E¥-a).nm sci bl e sol vent, the
reaction; Enxture containing (Il11- a) may be washed with water or with
slightly basic water ord al | er- soluble sjde
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internediates (lIl1-a) on the other hand may provi de certain
advantages in that the isol ated produc ,Rafter 42 optional further
purification, may be reacted with (1V-3), giving rise to |l ess side
products and an easier work-up of the ction. Internediate (111)
can be coupled with the alcohol (I1V-b) by an ester form ng reaction.

¢

wherein L, Rl, R3, R* , 1 are as specified above and wherein the stereogenic centers

(In-a),

20  may have the stereochemical configuration as specified above, for example as in (I-a)
or (I-b). The intermediates (1II-a) can be isolated from the reaction mixture, using
conventional methodology, and the isolated intermediate (III-a) is then reacted with
(TV-a), or the reaction mixture containing (IIi-a) can be reacted further with (IV-a)
without isolation of (III-a). In one embodiment, where the reaction with the coupling

25 agent is conducted in a water-immiscible solvent, the reaction mixture containing (III-
a) may be washed with water or with slightly basic water in order to remove all water-
soluble side products. The thus obtained washed solution may then be reacted with
(IV-a) without additional purification steps. The isolation of intermediates (IIl-a) on
the other hand may provide certain advantages in that the isolated product, after



5 For example, (Il11) and (l1V-b) are reacted together with renoval of
water either physically, e.g. by azeotropical water renoval, or
chem cally by using a dehydrating agent. Internediate (I11) can also
be converted into an activated form GO Z, such as the activated
forms nentioned above, and subsequently reacted with the al cohol
(I'V-b). The ester formng reactions preferably are conducted in the
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t he vari ous hydtpesionps baches divhoromsthiang SHes diyfioetberisoueh asrfdluene pplar
represents _ Ghodalornsdianl as BIFRBMIS DA Xafknd ke @lvenbR5aR1 (V1 -b)
OOHNR5aC14AIkR‘ (M/-c) ONO RHNOR3I HNO R4 ~; RI1-000H
(VI-d) RA RZn RR RI-C-4Alk-OH (VI-e)
The compounds of formula (I) wherein R? represents hydrogen, i.e. compounds (I-d-4),

can be prepared from the esters (I-d-2-a), which are intermediates of formula (I-d-2)
wherein R®is C;4alkyl, can be obtained by a reduction reaction to the corresponding

20  alcohols (I-d-3), e.g. with a complex metal hydride such as LiAlH; or NaBHy,
followed by an oxidation reaction with a mild oxidant, e.g. with MnO,, thus obtaining
intermediates (I-d-4).

O o)
G"( —>  GCH,O0H —> )k
ORG2 G H
(1-d-3)
(-d-2-a) (-d-4)

The compounds of formula (I) can also be prepared by reacting an intermediate (V)

25  with intermediates (VI-a) — (VI-¢) as outlined in the following reaction scheme wherein
the various radicals have the meanings specified above and C;_4Alk represents
Ci4alkanediyl:



(V) (I') Xin (VI-a) represents hydroxy or a |leaving group such as a
hal i de, e.g. bromde or chloride, or an aryl sul fonyl group, e.g.
nmesylate, triflate or tosylate and the like. 5 I n one enbodi nent, the
reaction of (V) with (VI-a) is an Oa[‘_,yl ation reaction and X
represents a |l eaving group. This reaction can be conducted foll ow ng
the procedures described by E M Smth et al. (J. Med. Chem

(1988), 31, 875-885). In particular, this reaction is condug®'ed in
the presence of a b , preferably a strong base, in a react’i on-
inert solvent, e.g. pbne of the sol wemt sentioned for the fprmation
of an am de bond. a particul ar QHPOQkﬁgnt, starting i
(V) is reacted wit |-a) in the PpMBSBnce’ " Bf a base whi i/s strong
enough to detr rOﬁen from HResky duery gneup,

al kali of alkagine met ydride such as LiH or sodiyg hydride; Br
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et hoxi de, pot &si t but oxi d&-COPH a edict i on iRfer tOkO

li ke a dipolar aprpti6/sol veht, e. g olpMFpapd  the like. \Jhe ‘g2
resulting al cohol alle~Ts reacted with {he aryl ati ng agent :
wherein X is a suitablepheaving group as mentioned above. The
conversion of (V) to (1) using this type of O-arylation reaction
does not chaKdge (Vha) spreseatdiydruxg at a banihj gtoupsuchmsathalie e.pC brohode or
bearing the : 1k : r ' i on of
(V) with (VI SOk B arytsq By DRl e e s YPIOky1ade A R

(M tsunobu, 1981, Synthesis, January, 1-28; Rano et al., Tetrahedron
Left., 1995In @g empodingpy thegpapgion of (Y,\Hn@r%l @fl-a3 s an Grapylatieaapaston end X |
1995, 36, 5, rephlaitHd RBving Robb! Biis Rhctith.can Betdnabh@ed @Mowaiptthe prb8&ires35,

27, 4705-4708). ~This i.Qn_COnpLi Ses, 25 t i nter i ate
(V) w th (v Sty s Bl RN p, 565, 41 B ey B pariBR
t ri phenyl phowspétionds eondueted incthe presinaejobayease, psefetablas sirong baskyin a reaction-

azocar boxy!l aingyt sEivéht, e.licRk B the AGVEH S RERDAY Br rel fOlition othh SARBN.
azodi car pgxyl ate (DIAD) or the like. The Mtsunobu reaction changes

t he stereochem cal. configuratjon at the. hon bear.|. t he dr ox

o L R or s Baeusar o, S8R il 0 X Tt er Ry b preside
uret hane gr ooffr fake which @ Don@prdugBde ctmatn lyelrogen épar thd hppgroxegoup,fgr (V)
with (VI-b) Qfamgyr ankAlibrall@ LR fe@lGRire s&h%@%ﬁ?ﬂé’éod&nﬂﬁ h ) }ikali

agent. The latt conpri se reagents 'such as_phosgene or phosgene
derivatives Bghelkexide such as sodium or potassium methoxide or ethoxide, potassium feri-

15 butoxide, in a reaction inert solvent like a dipolar aprotic solvent, e.g. DMA, DMF and
the like. The resulting alcoholate is reacted with the arylating agent (VII), wherein X is
a suitable leaving group as mentioned above. The conversion of (V) to (I) using this
type of O-arylation reaction does not change the stereochemical configuration at the

carbon bearing the hydroxy or -L-R' group.
20

Alternatively, the reaction of (V) with (VI-a) can also be conducted via a Mitsunobu
reaction (Mitsunobu, 1981, Synthesis, January, 1-28; Rano et al., Tetrahedron Lett.,
1995, 36, 22, 3779-3792; Krchnak et al., Tetrahedron Lett., 1995, 36, 5, 6193-6196;
Richter et al., Tetrahedron Lett., 1994, 35, 27, 4705-4706). This reaction comprises
25  treatment of intermediate (V) with (VI-a) wherein X is hydroxyl, in the presence of

triphenylphosphine and an activating agent such as a dialkyl azocarboxylate, ¢.g.
diethyl azodicarboxylate (DEAD), diisopropyl azodicarboxylate (DIAD) or the like.
The Mitsunobu reaction changes the stereochemical configuration at the carbon bearing

the hydroxy or -L-R' group.
30



carbonyl diimdazole (CDI). In one enbodinent, (V) is reacted with
phosgene thus 5 providing the correspondi ng chl orof ormate whi ch upon
reaction with an amne, R - NH2, or HNR Rsa, provides carbanates
i.e. Lis -OC(=0ONH+ or -0OC(=0 NRSa- The reactions of the

chl orofonnate with the am ne pref erabi‘y are conducted using the sane
sol vents and bases as those nentioned for an am de bond formation,
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noi ety in Pl-P27 and a subsequent am de bond formatlon bet ween P3

and the P2 mpiety in P2-Pl-P3 with concomta closure, t
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25  between building blocks P2 and P1 is formed, followed by coupling of the P3 building
block to the P1 moiety in P1-P2, and a subsequent amide bond formation between P3
and the P2 moiety in P2-P1-P3 with concomitant ring closure. Yet again, the tail P1°
can be bonded to the P1 building block at any stage of the synthesis of the compounds
of formula (I), for example before or after coupling the building blocks P2 and P1;

30  before or after coupling the P3 building block to P1; or before or after coupling
building blocks P3 and P2 and the concomitant ring closure.

Yet another alternative synthetic methodology is the formation of an amide bond
between building blocks P2 and P3, followed by the coupling of building block P1 to

35 P3, and a last amide bond formation between P1 and P2 with concomitant ring closure.
Yet again, the tail P1” can be bonded to the P1 building block at any stage of the
synthesis of the compounds of formula (I), i.e. in the present case, before or after
coupling the building blocks P2 and P3; before or after coupling the building blocks P1
and P3; before or after coupling P1 and P2 with concomitant rihg closure.



Bui | di ng bl ocks P1 and P3 can be |inked via double bond formation at
carbons 7 and 8, if desired, followed by a reduction of the C7-C8
doubl e bond. The thus formed PI-P3 block can be coupled to building
bl ock P2 and subsequently cycli zed, b%iforning 5 ami de bonds. In a
preferred enbodi nent, buil ding bl ock -P3 is not reduced and
coupled as such with P2 and cyclized, vyielding compounds (I-1).
Bui I di ng bl ocks PI and P3 in any of the previous approaches can be
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cotnyerti ”tg thge ﬁ&&gﬂ&%ml gﬁd&@@dﬂ fir¥t He'}atréba?da aﬂ&%ﬁﬁé@q&eﬁﬂﬂ&lﬁféﬂ et
active ester xe ri c X aci d ch] or

by o de. - Card APPERUTY, PR Qe lpRinE BIGE Sant cateled lodehpad mnginied
reagents useat atlkterr@age te dre dasare‘domidclﬂatcgmpmwdn t ext books on peptide
chem strys for exanple, M Bodanszky, "Peptide Chem stry", 2nd rev.
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addi ng 1- hydeonxsrbieg hetcaibaxyll fenctibBility into an active form such as an active ester, mrxed

(1, 8-di agabi gy oh@lebré AHIRAGKIdEhRIMAL or bromide. General descriptions of such
coupling reactions and the reagents used therein can be found in general textbooks on
peptide chemistry, for example, M. Bodanszky, “Peptide Chemistry”, 2nd rev. ed.,

Springer-Verlag, Berlin, Germany, (1993).

30 Examples of coupling reactions with amide bond formation include the azide method,
mixed carbonic-carboxylic acid anhydride (isobutyl chloroformate) method, the
carbodiimide (dicyclohexylcarbodiimide, diisopropylcarbodiimide, or water-soluble
carbodiimide such as N-ethyl-N"-[(3-dimethylamino)propyl]carbodiimide) method, the
active ester (p-nitrophenyl ester, N-hydroxysuccinic imido ester) method, the

35 Woodward reagent K-method, the 1,1-carbonyldiimidazole (CDI or N,N'-carbonyl-
diimidazole) method, the phosphorus reagents or oxidation-reduction methods. Some
of these methods can be enhanced by adding suitable catalysts, e.g. in the carbodiimide
method by adding 1-hydroxybenzotriazole, DBU (1,8-diazabicyclo[5.4.0Jundec-7-ene),
or 4-DMAP. Further coupling agents are (benzotriazol- 1-yloxy)tris-(dimethylamino)



or 4-DVAP. Further coupling agents are

(benzotriazol -1-yloxy)tris-(di nethylam no) 46 phosphoni um

hexaf | uor ophosphate, either by itself or in the presence of
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"Protective G-oups in Oganic Chemstry", John WIley & Sons, New
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Vol . 9, Acad
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as benzyl and substltu ed 35 enz%)élgﬁglr 3) esters that can be cl eaved

by a milg, ba'¥B° B 'thﬁfﬂ: such as

The functional groups in the building blocks that are linked together may be protected

to avoid formation of undesired bonds. Appropriate protecting groups that can be used

are listed for example in Greene, “Protective Groups in Organic Chemistry”, John

Wiley & Sons, New York (1999) and “The Peptides: Analysis, Synthesis, Biology”,
30 Vol 9, Academic Press, New York (1987).

Carboxyl groups can be protected as an ester that can be cleaved off fo give the
carboxylic acid. Protecting groups that can be used include 1) atkyl esters such as
methyl, trimethylsilyl and fert-butyl; 2) arylalkyl esters such as benzyl and substituted

35 benzyl; or 3) esters that can be cleaved by a mild base or mild reductive means such as
trichloroethyl and phenacyl esters.

Amino groups can be protected by a variety of N-protecting groups, such as:
1) acyl groups such as formyl, trifluoroacetyl, phthalyl, and p-toluenesulfonyl;



trichl oroethyl and phenacyl esters. Am no groups can be protected by
a variety of N-protecting groups, such as: 1) acyl groups such as
fornyl, trifluoroacetyl, phthalyl, andp-toluenesulfonyl; 47 2)
aromati ¢ carbanmate groups such as ben;yloxycarbonyl (Cbz or 2) and
substituted benzyl oxycarbonyls, and 9-fl uorenyl net hyl oxycar bonyl
(Froc); 3) aliphatic carbamate groups such as tert-butyl oxycarbonyl

(Boc), et hOXy@g:’ﬁ&gXtZS carﬂ%t}a?éé@é%% FBLsHR ‘l(ﬁcgffzzg‘ﬁ&ﬁ)l uyécw 7)) and substituted

al I yl oxycar bon C car pa ro suchas
cyc?/opextyl oxycah%ﬂwca%y?anyl%aaﬁay UPFE¥ Yﬁm‘argqu,nop 1 groups
such as tri phénydlpkitivydarbabarzgtbupssuchidssé-bulpdydaesonyl (Bael Rilmsycarbonyl,
4- met hoxybenzyl ; 4 ' | ' ylsilyl or t.Bu

di met hyl silyl; adﬁg%pfgﬁg@eﬁ#%k&génﬁ’%ﬁ ﬁ?@%"?{‘%‘@g ITé}l‘such as

phenyl t hi dcar BbriyPlieHEyl¢rTmmate seyns §ygh 2s cyderspydexyrygbaml aed pr ot ect i ng
groups are Boc addmmiplxydafteher;ably the amino protecting group is

ar oups. can be hon! BshPEaREAl oML EhaRy o ARG GRS O

group i s used, thmethexsaaylof choice are trifluoroacetic acid, neat

or i In di chl or gyatifiayieilyl @iicH A@imbMyRil@ e 0Bu @imdthylsilyhydndacet ate. The
resultin

a i salt . is then neutralized.either jor to the
Coupl 1 ngT8e 10 <P Stning bR Shgh &Y DA Sapsonl g BtefleckByt o o
tertiary am nes Ibtgregiingdmine prat¢ching stoupsizre Bopard Fec.or  di met hyl -
formam de. When the Fnoc group is used, the reagents of choice are

pi per i di ne Opr ARt S it §81cBliRSEbe Bl dUrid ¥ iR mERHolstingdh, any
secondary an%ne o nfﬁe used. The depr teﬁﬁtpn IS g&rrled out "at._a
Lenper at Ur o BETOYELAT B-RECIEtTHTE SERR RSO (Rl Wing Arrknqwn BipgRsiers: Shsn
C, or _ 20122 fBe _B@: lgempfis et tb@aieﬂlgdmfpzhok:blaﬂe tafroatkee foid, meatror firhe
coupling r eaﬁl’:}(&j}%ﬁw and, 3¢ 1Y bl Eﬁbg&e ofh é}hc@ %géatéfai‘%é%e&ﬁfi}?%m%Bﬁiﬁfhtsﬁﬁ-
For exanpl e hydroxyl groups may be protected as benzy r.
substit ut ed BdnyreutElized eithes pror ta thaqonplinge iy it withbasic sglytippyuchas
substi t ut ed aguemzdffegssraesiaryeanginesdn dichloplignlmy lor ecdiditriledr dinéthyl-
trialkylsily i [ i . T
ter e but yl o SEPRHRE, el e hELDN Bl e Masens of choice are piperiding ot 1
protect | é‘g giubsipited Riperidian indimethyfowepmide, bulasy seqondasy gminegian &2 45edl e,
when Boc is Tigadbpaitedibs iscafiBdit A0k @6drhte: BHEER 0 “0¥nd rbeth kapengurs) de
(r:nr;?le?i ggot ec&sluglg, %5&%-%%,%%5—39"’8; p-tol uenesul fonyl (tosyl)

Other functional groups that can interfere in the coupling reactions of the building

25  blocks may also be protected. For example hydroxyl groups may be protected as

benzyl or substituted benzyl ethers, e.g. 4-methoxybenzyl ether, benzoyl or substituted

benzoyl esters, e.g. 4-nitrobenzoyl ester, or with trialkylsilyl goups (e.g. trimethylsilyl

or tert-butyldimethylsilyl).

30 Further amino groups may be protected by protecting groups that can be cleaved off
selectively. For example, when Boc is used as the a-amino protecting group, the
following side chain protecting groups are suitable: p-toluenesulfonyl (tosyl) moieties
can be used to protect further amino groups; benzyl (Bn) ethers can be used to protect
hydroxy groups; and benzy] esters can be used to protect further carboxyl groups. Or

35 when Fmoc is chosen for the a-amino protection, usually tert-butyl based protecting
groups are acceptable. For instance, Boc can be used for further amino groups; fert-
butyl ethers for hydroxyl groups; and fert-butyl esters for further carboxyl groups.



can be used to protect further am no groups; benzyl (Bn) ethers can
be used to protect hydroxy groups; and benzyl esters can be used to
protect further carboxyl groups. O 35 when Fnoc is chosen for the
a-am no protection, usually tert-butyl,based protecting groups are
acceptabl e. For instance, Boc can be used for further am no groups;
tert- butyl ethers for hydroxyl groups; and tert-butyl esters for

further carbaxy bf%?:%écn é’%rmtﬁﬁ')ﬁa?fbe tdiovRd Qttdp?l;&tstag oﬂﬂa@%‘ﬁﬁhéﬁ?f&%durﬁe

renoved at a nt hesi s_pro ref
prot ecting gp‘ét@ﬁ%fa’%rglya PH%“ect“%E BFqyR% of %‘Hé& eb[e gé%" mieﬁ Ry V‘idrin thse
reaction st epeacmnestepe apveshoedd after cmnpiétﬁinl af mhecuiltifue dfithe acigeyole. t he

macr ocycl e. gﬂtthgf ﬁ&tgkgl Eﬁi’&u‘? O HPwhA Bﬁn&?%e%%eﬁ’ﬂﬁlhﬁver

manner is_di ct ate rot ecting gro

manner s afe (R ALABMIFPHNG SROVPSVRIR TRENPTS aie eIk Kegvih 10 thevg skilled in the art,
internedi ates of fornmula (H nmay be prepared by reacting an

i ntermedi at eTflé/intehne&im’éﬁloﬁiﬁnﬁdﬂhQﬂﬁn@ﬁb@@éﬁaﬂr&@bﬁ%h@n@ranantéﬁiddié@d(MIE)

t hereof (VI Rl R1
R R N CRER R R i i o e Bl TR A e
(V1) (1) follpwinggedchivr s¢hgiie) is reacted with al kenyl acid (V1)
applying the reaction prqcedures for am de bond fornati on as

descri bed above. The |n~tPErmad| ates (lI1) can alternati vLeH%/ be prepared
as follows: O-PG O~G R3 R4 NCOONRONHO (VIII)
R4

- COOH

H 0 (Vi
o - R3

—

10 (Vi) (1))

Intermediate (VII) is reacted with alkenyl acid (VIII) applying the reaction procedures
for amide bond formation as described above.

The intermediates (II) can alternatively be prepared as follows:

PG
O/

N
© o]
3
HN HN 0
R4

15 (IX)



HN-OR3S HNO 44 R R2 15 (IX) (X) 49 OH X-R1L (VI-a) HNR5aR1l
(M -b) N deprotection O O HNR5a-C1-4Alk-R (VI-c) RBHNO (Il) R4
)n s RL-000H (VI-d) R2 R1-Cl-4Alk-OH (VI-e) 5 (XI) PGL is an
O protecting group, which can be any EJ t he groups nentioned herein
and in particular is a benzoyl or substituted benzoyl group such as
4-ni trobenzoyl. 5 Reaction of (VIII1) with (1X) yields internedi ates
(X). These are deprotected, in®Otarticular using the reaction
conditions nentioned above. For| exanpl e where PGlgi 3\/'_ enzoyl or
substituted benzoyl this gro I's, renmoved by reaction with a an
al kali nmetal hydroxide (Li OH, KOH), inHpaFR'cuViedn where PGL is
4-ni trobenzoy wiith Li Ok an, aqueous L4dm C hi S wat er and
a wat er-sol ub mtg?t'é’ani c sol Cas an gha@é%o (ﬁ%‘?ganol,
et hanol ) and TTC . The r% ti ngnal colfol (X)) TsTEacred with W

i bed abeyedodr @M reaction of
(V) with (VI-a) - (VI-e) and/thig /rea ﬁzj on re1$ults I n i nternedi ates
(11). The internmedi ates of f (11T) mayR te-spk&blar@belby first
cyclizing the open ester 15! (X to_a macrocyclic ester (XI1),
which in turn is converted to the corq’('éspondi ng macrocyclic

?g{;goé%/ | iSC Oa g disgbld%m?ﬁ%ﬁ%%ogﬂ?&hi%aﬁ}? :%I]rx ofthk Erolufas mehNPed hdBinAnd irC

particular is a benzoyl or shibstituted benzoyl gtoup such as 4-nitrobenzoyl.

5  Reaction of (VIII) with (IX) yields intermediates (X). These are deprotected, in
particular using the reaction conditions mentioned above, For éxample where PG is
benzoyl or substituted benzoyl this group is removed by reaction with a an alkali metal
hydroxide (LiOH, NaOH, KOH), in particular where PG' is 4-nitrobenzoyl, with LiOH,
in an aqueous medium comprising water and a water-soluble organic solvent such as an

10  alkanol (methanol, ethanol) and THF. The resulting alcohol (XI) is reacted with
intermediates (VI-a) — (VI-e) as described above for the reaction of (V) with (VI-a) —
(VI-e) and this reaction results in intermediates (II).

The intermediates of formula (IIT) may be prepared by first cyclizing the open ester
15 (XI) fo a macrocyclic ester (XIII), which in turn is converted to the corresponding
macrocyclic carboxylic acid (III) as follows:

A X R ()

L is as specified above and PG’isa carboxyl protecting group, e.g. one of the carboxyl
protecting groups mentioned above, in particular a C; salkyl or benzyl ester, e.g. a

20 methyl, ethyl or t.butyl ester. The reaction of (X) to (XI) is a metathesis reaction and is
conducted as described above. The group PG” is removed following procedures also



L is as specified above and P& is a carboxyl protecting group, e.qg.
one of the carboxyl protecting groups nentioned above, in particular
a O 4al kyl or benzyl ester, e.g. a 20 nethyl, ethyl or t.butyl ester.
The reaction of (X) to (Xl) is a matagohesis reaction and.is
conducted as described above. The group P& is renoved foll ow ng
procedures al so 50 described above. Wiere PGl is a Cl. 4al kyl ester,
it is renove I j 0 i S - WA aN@ﬁ]n'ir y
LiOH in an g%grg%%salsgﬁ' \?ﬁnne?%/ﬁg. is?_é%e{“%]ﬂl%gl%g\g%fe?nmt er Qlﬁlalﬁe%&%is’
benzyl grou pe-éa‘i‘ilﬂbgaggr% \Péf‘é‘efﬁli}y g‘é@%i VAN @QPRPYE %\éﬁ%t‘*’r&a A Crapliggnolyrater

al ternative myiiBesbsnzyl gloep oBcharemdvddiblicatabyaic Hy@ropemapiasied as
follows: 1~ PGL ~PG ONON1O: OHNORIHN3 0O R4 )n R4 )n s a
OP& 6 0-P& (XIV) (XV) OH X-RL (VI-a) HNRSaR (VI-h)

HNRSa- C1- 2 Al Jeqreliemntive sypthesis, infermadjates (L) carxhe prepgred a8 folgwey  R1- 000H
(M-d) R4 )n s R-C'Al k-CH 1\/I-e) 6 6 OCOP&R 7 (XVI) The PGL group
may be renoved using artbkﬁ wn net hodol ogi es, e.qg. ma@«h@ﬁ or ethyl
esters by treatnment withjan al kali netal hydroxide in|an aqueous

medi um t.butyl esters N h weak acid and benzyl e S with strong
acid or by catalytic hydrogenation. Were 10 L is alradical (a) this

reaction sequence ypel d¥8 Txternmediates (I11). T Neamk al so
prepared by renovi bei n O pratecting grg@upland rifying
the thus fornmed alc I i\amilth'Ontermadiate(VI-::;lF?51 ed above
First, internediate® (X cyclized to the ester

(XV), (XV) is 15 de t ect/ed

fromwhich is reacted wit
(XIV) J' Xv)

X-R! (Vl-a)
HNR%R! (Vi)
HNR%-Cy4Alk-R!  (Vi-c)
() -— (XN -

R-COOH  (VI-d)
R'-Ci4Ak-CH (Vi-g)

(XVI)

The PG' group may be removed using art-known methodologies, e.g. methyl or ethyl
esters by treatment with an alkali metal hydroxide in an aqueous medium, t.butyl esters
with weak acid and benzyl esters with strong acid or by catalytic hydrogenation. Where

10 L is aradical (a) this reaction sequence yields intermediates (III). These can also
prepared by removing L being an O-protecting group and etherifying the thus formed
alcohol with intermediate (VI-a) as described above.

First, intermediates (XIV) are cyclized to the macrocyclic ester (XV), (XV) is

15  deprotected by removal of the PG' group to (XVI), from which is reacted with
intermediates (VI-a) — (VI-e) to intermeiates (XIII), followed by removal of carboxyl
protecting group PG? yielding intermediates (II). The cyclization, deprotection of PG
and PG and the coupling with (VI-a) — (VI-e) can be done as described above.



internediates (VI-a) - (VI-e) to interneiates (X I1), followed by
renmoval of carboxyl protecting group P&Z yielding internediates
(I'11). The cyclization, deprotection of PGL and P& and the coupling
with (VI-a) - (VI-e) can be done as dglscrl bed above. 51 The R2
groups can be introduced at any stage of the synthesis, either as the
| ast step as described above, or earlier, before the macrocycl e

formation. | ¥
speci fi ed abﬁ\l/%ﬁ %}%%J&Wb %h%‘&ﬁ@éﬁ%taﬁ %0?% s@%&eﬂhéﬁs%@laﬂ te;;aﬁ';l N

renova G2 R1

O 2 NL L2 above, RE£ 4(% ?ﬁl@"e eTBacr?W%lFR%?m(dR%lm)the(R 9(’V1§¥ Sc hgme
H 0-R6 R1 (ithh)upLNR&*‘R“isaésmbiﬁ@Rabov@ (XIX-b) L and P& are as
defi ned above and L2 is a nitrogen-protecting group (PG as defined
above), or LZL}% agroup 0 R3 R4 J:F)1 wherein R3, R and n,are as
defined above| The internediates 0 (XIX-a) and_ (X| X-Db)L er ein LI
the intetMEiiRites (1) and may
rtheroas speciti edjahove. oCowl iWgp)of Pl and P2

be processedy

bui | di ng Qbécks nd P2 bil Hb ock are Ti nkl u5| n
am de formng réacton following 15/t h&’prdtedures cFescrl asz
The PI buil di ng bl may have a carbox protecting gro@p P a
in (XVl-a))xan may ayteady be |igied to PJ/ group (as in (XVI-
is {XIX-a)
5
H-O-R®
(IVb) (%
(XIX-b) ]

L and PG? are as defined above and L? is a nitrogen-protecting group (PG, as defined
above), or L? is a group

Q
“ Z

'

RS R (b), wherein R?, R* and n are as defined above. The intermediates
10 (XIX-a) and (XIX-b) wherein L' represents a group (b) correspond to the intermediates
(II) and may be processed further as specified above.

Coupling of P1 and P2 building blocks

The P1 and P2 building blocks are linked using an amide forming reaction following
15  the procedures described above. The P1 building block may have a carboxyl protecting

group PG2 (as in (XVI-a)) or may already be linked to P1° group (as in (XVI-b)). L* is

hydroxy, -OPG or a group -L-R' as specified above. Where in any of the following

reaction schemes L? is hydroxy, prior to each step it may be protected to a group -OPG'
and, if desired, subsequently deprotected back to a free hydroxy function. Similarly, an
20  hydroxy function may be converted to a group -L-R’.



hydroxy, -OPGL or a group -L-Rl as specified above. Wiere in any of
the followng reaction schenes L3 is hydroxy, prior to each step it
may be protected to a group -OPG and, if desired, subsequently
deprotected back to a free hydroxy fugzcti on. Simlarly, an 20
hydroxy function may be converted to a group -L-RI. 52 NH2 OOCP& O
L3 (XXI-a) / N L2" OHL2/ NHOP&R OO (XX) (XvVIl) OL3 HzZN 11 ~
R2Z NH (XXI-b) LZNRZ O (XX, Pn the procedure of the above
schenme, a cyclopropyl am no acid ( @czor (XXI-b) is coupled to
the acid function of the P2 buildi bl ock usingan am de form ng

reaction such as the standard pe de ,&pEHpI ing conditions described
above. Internediates 5 1) or ( IS are obtiai hed. Sone of the
| atter correspond to in medi ates {(XI X-g) or > X-b) ¥n the

previ ous reaction scheffe. ovval of the acig/pr ot petHgh-ggoup in
(XVI'1), using the approprigate conditions for the otecting group
used, followed by coupling w an am ne HNR2' R2"b ( a) or with
HOR6 (IV-b) as describ ) above, ain yields thennterpedi ates
(XXI'1), wherein -COR2 are am de er gsoups. 10 In one

enbodi ment, L2 is a group (Hay these reéactions involve coupling P1
to P2-P3, which results int i it er medi‘at s (X) or (Il) nentioned
above. I n another enbodi nent, is a tegti ®y group PG which
is as specified above, and(x;“}_]g coupl i ngz/r eagt R?

0

ooy |

In the procedure of the above scheme, a eyclopropyl amino acid (XXi-a) or (XXI-b) is
coupled to the acid function of the P2 building block using an amide forming reaction
such as the standard peptide coupling conditions described above. Intermediates
5 (XVII) or (XXII) are obtained. Some of the latter correspond to intermediates (XIX-a)

or (XIX-b) in the previous reaction scheme. Removal of the acid protection group in
(XVII), using the appropriate conditions for the protecting group used, followed by
coupling with an amine HNR**R*® (IV-a) or with HOR® (IV-b) as described above,
again yields the intermediates (XXII), whercin —COR? are amide or ester groups.

10
In one embodiment, L? is a group (b) and these reactions involve coupling P1 to P2-P3,
which results in the intermediates (X) or (II) mentioned above. In another embodiment,
1% is a N-protecting group PG, which is as specified above, and the coupling reaction
results in an intermediate (XXII-a), from which the group PG can be removed

15 obtaining intermediates (XVII-a), which are intermediates (X'VII) as specified above
wherein L* is hydrogen, using reaction conditions also mentioned above:

L3 L3

H\' HoD > / Hoof

N N N

g ‘%( 0-PG2 AN Nl N A "0—PG?
o

(XXila) (XVika)

In one embodiment, PG in this reaction is a BOC group. Where additionally L? is
hydroxy, the starting material is Boc-L-hydroxyproline,



results in an intermediate (XXIl-a), fromwhich the group PG can be
renoved 15 obtaining internediates (XVIl-a), which are internediates
(XVIl) as specified above wherein L2 is hydrogen, using reaction
conditions also nentioned above: L3 O53HOH PG NN OP& HN /N,
~OP& (XXIl-a) 2 (XVIl-a) i In one enbodinent, PGin this reaction
s a BOC group. Were additionally L3 is hydroxy, the starting
material is Boc-L- hydroxyprol ine. 53 In the above schenes, the group
L3 can be a gr ChIS hnt roduced 1 _Starting,.materi al
000 - wher oi 1 13 apars sty "'EFP“Pr‘H 6o Ut e WBRD pRIeR b B HAERARR £ hat
it s sel ect stasing nutermy (6K ) whowin kisis gy droxy. PGhiGinGaep PG gs dfos@Gsuah thaP2
bui I di ng bl og@semﬁvg?cﬁ%b@zmg%gghg gl ocks are |inked using an

am de form ng reactioh | ow ng he procedures descri bed above for
t he coupl ?ng of (MII) with (VIIl). A general procedure is

represent ed Coupling of B laodPR uildisgeblods schene wherein L3 is as

P - SN roTReY B R Sl g e Htin 5ja8 e AIRpctoR licpatl
\ / H\~ R4 Crhe)gqoce({gm qlqsynl%egz')bove(f;(;dhqfouplmg of (V) with (VIII). A general

rocedure is represented in the following reaction scheme wherein L is as specified
p P

®)

10 aboveandL'isa group -0-PG? ora group

o) ' o)
TN ~opgz TNH g2
% (0) or 4 (c)
L3
LS
— ™}, COOH N
N “cous
HN . R?
CO-L. R q
(XX =

(XXIV)

Where L* in (XXIII) is a group —OPG?, the PG* group may be removed and the
resulting acid coupled with cyclopropyl amino acids (XXI-a) or (XXI-b), yielding
15 intermediates (XVII) or (XXII) wherein L? is a radical (b).

The building blocks P1, P1°, P2 and P3 used in the preparation of the compounds of
formula (I) can be prepared starting from art-known intermediates. A number of such
syntheses are described hereafter in more detail.
20 ‘
Synthesis of P2 building blocks
The P2 building blocks contain a pyrrolidine moiety substituted with a group —L-R'.
The R' group can be coupled to the pyrrolidine ring at any convenient stage of the
synthesis of compounds according to the present invention, One approach is to first
25  couple the R' group to the pyrrolidine ring and subsequently add the other desired
building blocks, i.e. P1 (optionally with the P1° tail) and P3, followed by the
macrocycle formation, Another approach is to couple the building blocks P2, bearing



Where La in (XXIll) is a group -OP&, the P& group nay be renoved
and the resulting acid coupled with cycl opropyl am no acids (XXl -a)
or (XXI-b), yielding 15 internedi ates (XVII) or (XXIl) wherein L2 is
a radical (b). The building blocks Pl _ PI', P2 and P3 used in the
preparation of the conpounds of fornu?a (I') can be prepared starting
fromart-known internediates. A nunber of such syntheses are

descr i Ded NeRs Rl b nRAE oARUA g Py ALAERE 1! QrouBRichUHeAO6r e

bl ocks The P2 I ng kS contai i’ a pyrroli
substituted W%W%O@F%é‘b‘maﬂokl The R group can be coupl ed to the
pyrrolidine ring at any conveni ent stage of the synthesis of

d
Frot 25" counr g Bobf B Gatle B bled v HERHAL By SRR 286 ﬂtﬁ g%%‘e’tt y
add t he oﬁhewlthé@ﬁm@f‘éla’f%mﬂ)ﬂ )@érégscnbedeabom f%&msmhaﬂls i statingh e
P1' tail) angoR3V)iTHid Qd&ﬂ)nbs’rebfb@entéfﬂﬁﬁwﬁér@e bW heddin LAminﬁﬁy ora

approach is to co £ I n rin
substi tuent, hag CI?}E m§ cfp% &a??ol %u gh?’%ﬁ g?@iﬁnd;ﬁ? Rer
before or af memﬂeﬂ peoveaandovkestin firthenthe igeoups Bumddtﬁgaremmﬁmmd dhowe.Je

prepared by p@aGhBdASnéht MY hrreX YRBr A Npforslhp yafupve (XXV) 5 with
internediates (VI-a) - (VI-e) as described above for the synthesis of

(I') starting from(\). This reaction is r@presented in the srthene
bel ow, wherein LS isjhydroxy or a group - ODGZ or L5 may re resent a

Pl group such as t roups (b) am#l_( speC|f| ad.a and

wherei n further th oups L2 apd P& e as nendioned a one

enbodi ment LZ is N5 an N-pr ot ing group R1 Rl L2 N L
ne

L2 ~ L -~NINLL2XL OONOLS5. $0 O (i) (xxvu)®

enbodi nent the group LZ is PG wherin the Iatter |s t. but oxycar bonyl
(Boc), Lpg is hydroxyxand the starti pgviyateri al I EX¥ihe
comerci al ly avail abl e Boc-

In one embodiment the group L? is PG, wherin the latter is t.butoxycarbonyl (Boc), L’
is hydroxy and the starting material (XXV) is the commercially available Boc-
hydroxyproline, or any other stereoisomeric form thereof, e.g. Boc-L-hydroxyproline,
in particular the trans isomer of the latter.

15
Where L* in (XXVT) is -OPG?, the carboxyl protecting group may be removed
following procedures described above to hydroxyproline derivatives (XXVII). In one
embodiment L? is Boc and L’ is -OPG?, wherein PG is a lower alkyl ester, in particular
a methyl or ethyl ester. Hydrolysis of the latter ester to the acid can be done by

20  standard procedures, e.g. acid hydrolysis with hydrochloric acid in methanol or ethanol
with an alkali metal hydroxide such as NaOH, in particular with LiOH.

The intermediates (VI-a), (VI-b), (VI-c), (VI-d) and (VI-¢) are art-known compounds
or can be prepared following art-known methods using known starting materials.

25
Intermediates (VI-a) which are quinoline derivatives, such as those wherein R' is a
radical (d-1), (d-2), (d-3), (d-4), (d-4-a), (d-5) or (d-5-a) as specified above, may be
prepared as shown below:



hydr oxyproline, or any other stereoisoneric formthereof, e.g.

Boc- L- hydroxyproline, in particular the trans isomer of the latter.
15 Where L5 in (XXVlI) is -OP&, the carboxyl protecting group may be
renoved follow ng procedures descrlbeg above to hydroxyproline
derivatives (XXVI1). In one enbodinment L2 is Boc and L5 is -OPQ&,
wherein P& is a |ower alkyl ester, in particular a methyl or ethyl
ester. Hydrolysis of the | atter ester to the acid cafy be done by 20
standard procedures, aci d. hydr ol B/&j ric acid in

met hanol or et hanol Zkali ne oxrg%)su h as NaOH, in
particular wth LiCH _ihter medat ey ( , (VLBY) (vi-c),
(VI-d) and (VI-e) are nown corrpow( can—rpre&ared

foll owi ng art-known hNg knBwn st ar ing materials. 25

| ntermedi ates (VI -a) mhrch are qurnolrﬂ%mberrvatrves such as those

wherein RL is a radical (d-1), (d-2), (d-3), (d-4), (d-4-a), (d-5)
or (d-5-a) as specifigd abovg, may be prepargd as shown below 55 0

RbRbD\VNR\ N2 HO RR b 1T 0V X O Ri b\ N H
Rla Rib \\ N Rla Rib b OH{\Ml-a.1) \| y Rla 3 Ri b’
LG (Ml -a-2) Friedel-Cr Qtion of a 3-net “ine (XXVII1),

avai l abl e either comrerci al 0 a art-knetth procedur €82-1usi ng an
acyl ati ng agent such as ace@yl m% de or the like "In the presence
of one or nore Lewis acids such as boron trichloride and al um nium5
trichloride in a solvent |ike dichlor@net hgne provi des (XX X).

Coupling of (XXIX) wth 4-isopropyl - -carboxylic acid
(XXX), preferably under bastt tonhditi Eﬂ}

(Vi-a-2)

LG

Friedel-Craft acylation of a 3-methoxyaniline (XXVIII), available either commercially
or via art-known procedures, using an acylating agent such as acetyl chloride or the like
in the presence of one or more Lewis acids such as boron trichloride and aluminium
5 trichloride in a solvent like dichloromethane provides (XXIX). Coupling of (XXIX)

with 4-igsopropyl-thiazole-2-carboxylic acid (XXX), preferably under basic conditions,
such as in pyridine, in the presence of an activating agent for the carboxylate group, for
instance POCl;, followed by ring closure and dehydration under basic conditions like
potassium tert-butoxide in fert-butanol yields quinoline derivative (VI-a-1). The latter

10  can be converted to (VI-a-2) wherein LG is a leaving group, e.g. by reaction of (VI-a-1)
with a halogenating agent, for example phosphory] chloride or the like, or with an
arylsulfonyl chloride, e.g. with tosyl chioride.

Substituted anilines (XXVIII) are available commercially or may be prepared from a

15  suitable substituted benzoic acid (XXXII), which is reacted with diphenylphosphoryl-
azide at increased temperature and subsequently treated with a C;alkanol, in particular
t.butanol, affording C; salkoxycarbonylamines such as compound (XXXIII).
Deprotection of compound (XXXIII) yields substituted anilines (XXVIII).

R 1
\\ COOH R NH,
& A

(POCKIny (XK (>XXvIIN



such as in pyridine, in the presence of an activating agent for the
car boxyl ate group, for instance POCl3, followed by ring closure and
dehydration under basic conditions |ike potassiumtert-butoxide in
tert-butanol vyields quinoline derivat%ye (VI-a-1). The latter 10 can
be converted to (VI-a-2) wherein LGiS a |leaving group, e.g. by
reaction of (VI-a-1) with a halogenating agent, for exanple

phosphoryl CMtQﬁlhﬁfehP séaﬁné Asﬁmee [Prf?zﬂr ng apadl QAR &Hk@%h@ﬁ
th t i T Bl
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benzoi c aci dpx(eé@ﬁ}s’é bfjanaskd.ch i s reacted with di phenyl phosphoryl - azi de
at increased tenperature and subsequently treated with a Cl4al kanol ,
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substi t ut ed aithesise t(smrias pre availeble etienqoranieroipliy oF can kpprepgred viaart- R1
Ri b R1b' ocedufM'e)(alﬁﬂlé SFhe e}:aﬁfféﬁ/bf 3- (sh‘ﬁstﬁlﬁed)ammocarboxy-

Al ternati veI anigl .l nes rom,t.he
cor r espond nrneBEblediER AT (o LbERe ﬁ@ R s r SRR 8RfE
el ement al  zi hemilleteroeycl (omnpidn (Bnigh Transks@h%, €47-453. Q@h@ﬁm the foNawingt y
of carboxy! i feadifondshethd Whith E1LGRNEY Bé pRpAHEIHS- ?99% -ACREprosy1imgsh1d N
t he above Sé{}gge is. These acids are avail able either conmercially
or can be pr eéd via art- known procedures. An exanple of the

preparation of 2-(substituted)am nocarboxy- am no{hi azol e

derivatives, follow ng the procedure described by/Berdi khi na et
in Chem Heter@cycl Compd.o (Engl . Transl.) (A981), 427-433, i
shown the follo %0 react on scheme whigh i [l ustrates Lde

prepar ati on Hf 2 ar boxy- fopyl -t hi azo XXX-a): S
+Br EtO S HO S =1V) 0 Ix == (-V) 0 ( oor -a)
t hi ooxanate(’?%)@(l\/) is react th the p- bron%ﬁ(xgygne ( XXXV) tﬁ)b?( S m

the thiazolyl carboxylic acid ester (XXXVI) which is hydrolyzed to
t he cor r espoBitiyhifjicagamitd BXKXKK} ia yeacttt evitatthvy/p-besioketone (X KBS to form the

‘ I ntermedi at Cihi2E1 &?be%Hé 348 gstnt:}y()m wﬁ%qgﬁydrolyzed to the corresponding acid
15 (XXX-a). The ethyl ester in these intermediates may be replaced by other carboxyl
protecting groups PG?, as defined above.

The bromoketone (XXXV) may be prepared from 3-methyl-butan-2-one (MIK) with a
sililating agent (such as TMSCI) in the presence of a suitable base (in particular
20 LiHMDS) and bromine.

Intermediates (XXVIII) having a methoxy substituent, said intermediates being
represented by formula (XXVIII-a), may be prepared as described by Brown et al. J.
Med. Chem. 1989, 32, 807- 826, or as outlined in the following scheme.



protecting groups PGz, as defined above. The bronoketone (XXXV) may
be prepared from 3-nethyl -butan-2-one (MK) with a sililating agent
(such as TMSCl) in the presence of a suitable base (in particular 20
Li Il MDS) and bromi ne. Internediates (XXVH') having a nethoxy
substituent, said internediates being represented by formula

(XXVH -a), may be prepared as described by Brown et al. J. Med.
Chem 1989, 32HO M2 or as i He the i i, )

HO NH2 NH2 HO NH2 CN_Q {

(OXVITT) | FOSNNDYT |3%g @) 0 (XXX X5t
materials ethyl gdcetyl acet at e and et hoxynet hyl ene nal ononitrile,

whi ch are com"rerm()é?P‘lVM avai |l abl e,” ar@@¥@acted in thj Pr&élEhce of a

sui tabl e base, such as sodium ethoxide, and a solvent, such as
ethanol and the like. This reaction affords intermediyate 5 (XXXVI).
The latter is hydrolyzed, e.g. wyth a base such as an al kali netal
hydr oxi de, e.g. NaOH or LiOH, i ui nabl e sol vgnt uchmgs

et hanol /water to produce (XXXVII). car boxyl ation i ntermedi at e
(XXXVI1) into intermedi ate (XXXVI | rfornmed RCr eased
tenperature until effervescence ceases, [preferably in thé""br esence of
a basic solvent such as quinoli pexviMat Ryl ation of jxxkes nedi ate
(XXXVI'11), in particular 10 with a nmethylating agent such as Mel in

t he presenceStaiting nsaiériaderitayligatyd afetatg ande2igdgmeihylenameionpaibrile, wothvaat
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Decarboxylatlon of infermediate into intermediate (XXX VIII) is performed

at increased temperature until effervescence ceases, preferably in the presence of a
basic solvent such as quinoline. Methylation of intermediate (XXX VHI), in particular

10  with a methylating agent such as Mel in the presence of a suitable base {e.g. K;COs) in
a suitable solvent (such as DMF and the like) yields (XXXIX). The latter is reacted
with a Grignard reagent such as MeMgBr in the presence of a suitable solvent (e.g.
THF), followed by hydrolysis, for instance with aqueous HC, affording intermediate
(XXVIiI-a).

15

~ The synthesis of further carboxylic acids (XXX), in particular of substituted amino

thiazole carboxylic acids (XXX-b) is illustrated herebelow:

7 o N=( pr
: R JLN R’ HO A5
HN—R' — %N JLN —=HNTN —

(XL} (XLI) (XL (XXX-b)

Thiourea (XLII) with various alkyl substituents R” can be formed by reaction of the

20  appropriate amine (XL) with zert-butylisothiocyanate in the presence of a base like
diisopropylethylamine in a solvent like dichloromethane followed by removal of the
tert-butyl group under acidic conditions. Subsequent condensation of thiourea
derivative (XLII) with 3-bromopyruvic acid provides the thiazole carboxylic acid
(XXX-b).



HOr N=~ HBr Ix~Ixl " . HZN2' -~ J NRHNNR OHO/~~ HHz H~ _
(XL) (XLl) (XLll) O (XXX-b) Thiourea (XLI1) with various alkyl
substituents R can be forned by reaction of the 20 appropriate am ne
(XL) with tert-butylisothiocyanate in 5;he presence of a base like

dii sopropyl ethylamne in a solvent Ii Re di chl oronet hane fol | oned by
renoval of the tert-butyl group under acidic conditions. Subsequent
condensation of thiourea derivative (XLII) with 3-bronmopyruvic acid
provides the thiazole_carboxylic acid (XXX-b). 58  Conpounds of the
present i nvekPTBPRISE ohthe PERSEY ipyegtiqusorppilgpg biccks B2 WB?%‘PG’(:‘V&“P%’CW R
group is att gebeik atiached vid Dgngmitroggediredily ahd pyricdidineeingyid, 0lik aidiext
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(I') wherein L is™a direct bond and Rl is a ring system connected 15

to the pyrrolidine noiety via a carbon atom can be prepared by
bui | di ng up €trepaindgjof formuls (H gvhkredmi. isrediteptivandyand BmcuringssystEhi conoamted

L her De. d TR L
ondlor orui | BynebyrdiR iy 46 Pich ath %ﬁ?ﬁ%@é@%@ﬁlﬁ%m@gﬂng
function mayS%ENE BRCSRE BYTPRE comporedsy iThiy can silfsT RR A 4t thertipylding dlock
?Ubfth g ? uf: gg fiyge o afiyredasenghling and/Bhéylifiy@ the byilding blookd, grdrfl eXAnplé)ahe

ur V; . 1
conpounds vm}gd%ﬁg‘g' Hzig‘{tglp %?&ggﬁg%e?%i/ grﬁ ? \L;geta?irgg %@ggﬁ%‘g‘ lgﬁ{rg)éﬁgﬁgfgmed by
carbon at om deyang graup; dhissyane srpumindwa cap be Brthermonyerted dpg tleedesiged

bui | di ng20ip_ hdtdiBeyicRb. BEOAMAR] Edn¥pdilhdLRhdrdin @MtRizb18 efyutiveid MallRdr i Ng

precursor. Tt Io?.lg 3Rardon %t((:nq{ St tﬁéj tetrazolic ring are conveniently prepared by building up

the tetrazole moiety directly onto the pyrrolidine-ring precursor. This can be achieved
for instance by condensing the thus introduced cyano group followed by reaction with
an azide reagent like sodium azide. Triazole derivatives can also be built up directly

25  onto the nitrogen-ring precursor for example by transforming the hydroxy group of the
nitrogen-ring precursor into an azide group followed by a 3+2 cycloaddition reaction of
the obtained azide with a suitable alkyne derivative.

Structurally diverse tetrazoles for use in the above reactions to introduce a R' group can

30  be prepared by reacting commercially available nitrile compounds with sodium azide.
Triazole derivatives can be prepared by reaction of an alkyne compound and
trimethylsilyl azide. Useful alkyne compounds are either commercially available or
they can be prepared for instance according to the Sonogashira reaction, i.e. reaction of
a primary alkyne, an aryl halide and triethylamine in the presence of PdCL(PPh); and

35  Cul as described for example in A. Elangovan, Y.-H. Wang, T.-I. Ho, Org. Lett., 2003,
5, 1841-1844. The heterocyclic substituent can also be modified when attached to the
P2 building block either before or after coupling of the P2 building block to the other
building blocks.



for instance by condensing the thus introduced cyano group foll owed
by reaction with an azide reagent |ike sodium azide. Triazole
derivatives can also be built up directly 25 onto the nitrogen-ring
precursor for exanple by transforningsﬁhe hydr oxy group of the
nitrogen-ring precursor into an azide group followed by a 3+2
cycloaddition reaction of the obtained azide with a suitable al kyne
derivative. Structurally diverse tetrazoles for use in the above
reactions to_introduce a Rl group can 30 be prepared by reacting
commer ci al | yFaykgraiemetives forithenrepnsaiton,of sompaunds wasreim Lais jadpend and Rais an e
derivatives epfioraty pitefiakedtheRyodyélain Bfoaid ff etdnploih WOIDOLOTR240d
trimethylsilyl azide. Useful alkyne conpounds are either commercially
avail abl e or they can be prepared for instance according to the
Sonogashi Pa Bsnthesised Plibudldingblocks on of a primary al kyne, an aryl

hal i de and t ThetydRepaRe amol Rl @é@ﬁ&ﬁ&@eﬁﬁaﬂ@fa{dﬁﬁhﬁwﬂis% Cul as

descri bed for exanple in El angovan .z H n T.-1. Ho, Og.

Lott. | 2003, CommeE sydee opcl HER Ehised bta a0 PoEEan ol S0 be
nodi fi ed when attached to the P2 building block either before or
after couplinge ﬁﬁjnbtﬁnﬁ%yabﬂi)ﬂoﬂyl% ERGHXXQ-2) By Bt BBthined ecbrlintEto the

bl ocks. Ef Fur%g]reﬁrdal t.er,na @Y)e(@/ 9§r t he .ﬁre arat | O{Il?}ff .conpounds
wherei n L0j s PRCEBgdssfiiPed m WO B3 Poasd ‘stlrg?ﬂt’)%ﬁe FAhE E Gyl e
can be f oundwherineBGinpk eaibnxNpROELinG ZR21 35 specifipdebesi s of Pl bui | di ng
bl ocks The cycl opropane_am no acid used in the preparation of the P
fragnent is conmerci avai' T abbere? can b%hpregareg Hé&pg
art-known procedures. am no- vi nyl - cycl opr opy¥ y? eSter (XXl -a)
may be obtai ned accordirnhg to the 10 procedure deséribed in WO

00/ 09543 or as illustrated i 4Me fol | owi ng schene, \wherein PR is a
carboxyl protecting group as specified above: MEYOPG PhN COOPG2
(XLIT1) (XLl'V)  HZNOOOP& H2NCOOp&R (XXl -a-1) (XXl q{a) Treatnent of
commercially available or easily obtainable imne (XLIII) with

1, 4-di hal obutene in prese of se produces LI jch after
hydrol ysis yields 15 cycﬁ%@?gQ&gogﬁino acid (X)%fzg§ Ykﬁgégag t he

al Iyl substituent syn to thefcarboxyl grup. Resol dthon of the
enantionmeric mxture (XXl-a) results in (XXI-a-1). The—resolution is

(<Xl-a-1) (XXI-a)

Treatment of commercially available or easily obtainable imine (XLIII) with
1,4-dihalobutene in presence of a base produces (XLIV), which after hydrolysis yields

15 cyclopropyl amine acid (XXI-a), having the allyl substituent syn to the carboxyl group.
Resolution of the enantiomeric mixture (XXI-a) results in (XXI-a-1). The resolution is
performed using art-known procedures such as enzymatic separation; crystallization
with a chiral acid; or chemical derivatization; or by chiral column chromatography.
Intermediates (XXI-a) or (XXI-a-1) may be coupled to the appropriate proline

20  derivatives as described above.

Introduction of a N-protecting group PG and removal of PG results in cyclopropyl

amino acids (XXI-¢) which are converted to the amides (XXI-b-1) or esters (XXI-b-2)

as outlined in the following reaction scheme, wherein R*®, R*® and PG are as specified
25  above.



performed using art-known procedures such as enzymatic separation;
crystallization wth a chiral acid; or chem cal derivatization; or
by chiral colum chromatography. Internediates (XXl-a) or (XXl-a-1)
may be coupled to the appropriate prolﬁ' ne 20 derivatives as descri bed
above. Introduction of a N-protecting group PG and renoval of P&
results in cyclopropyl amno acids (XXI-c) whi ch are converted to
the amides (XXI-b-3) or esiREPR*{XXI-b-2) _as outlined in theg

foll owi ng reacHi on|lschene, Mﬁ%?rel n RY'a OR’Z b and PG ar ecified
25 above, 60 .7 are B8 o N (10 JBMAC O P Prag2t
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OR6 (X 1-d-2) (XX -2) The reaction XXI-c) with amne
an amdeform)gg cedure. The sim'lar jeactlon Wlth{)#
ester form ng et i on~_Both can be ¥F&¥td/' nmed fol | owi ng ki
procedures descri bed ab\E\Thl s reaction yields internediates
(XXl -d-1) or (XX -d-HO-B® fromwhi c® the amino protectiag group is
renoved by standard nmetbhods such t hose descrihed dbove. This in
turn results in the desired pPat gKmedPRte (XX -b- 1)

materials (XXl -c) nmay be prepar romin‘tﬁ?ﬁsdl at
introducing a N-protecting group ﬂ and subsequent renwpval of the
group P&. 10 In particul ar t@&-¢-dacti on of (XX _b_\gjt (IV-a) is
done by treatnent of the amno acid wth a coup 'ng agent, for

nple N, N - b | - th | [ Nt
ke T 1 1 81 ttasy kel POR s P 2y em e asies 4ne Ml o
such as 1, 8r@cmmbﬂﬂb[l5mwmr¢a®me B@Bchn beperformed follewingttive
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or (XXl -hb-2) turn ma P%roprlagprome
N-protectmg groip PG and subsequent removal of the group PG

10  In particular the reaction of (XXI-c) with (IV-a) is done by treatment of the amino acid
with a coupling agent, for example N,N’-carbonyl-diimidazole (CDI) or the like, in a
solvent like THF followed by reaction with (IV-a) in the presence of a base such as
1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU). Alternatively the amino acid can be
treated with (IV-a) in the presence of a base like diisopropylethylamine followed by

15 treatment with a coupling agent such as benzotriazole-1-yl-oxy-tris-pyrrolidino-
phosphonium hexafluorophosphate (commercially available as PyBOP®) to effect the
introduction of the sulfonamide group.

Intermediates (XXI-b-1) or (XXI-b-2) in turn may be coupled to the appropriate proline
20  derivatives as described above.

Synthesis of the P3 building blocks
The P3 building blocks are available commercially or can be generated according to

methodologies known fo the skilled in the art. The following scheme illustrates the
25  preparation of P3 building blocks.



20 derivatives as described above. Synthesis of the P3 buil ding

bl ocks The P3 buil ding bl ocks are available commercially or can be
generated according to nethodol ogies known to the skilled in the
art. The follow ng schene illustrates he 25 preparation of P3
bui I ding blocks. 61 R3 R4 R3 R4 O~ (XLV) 1A (IX) O The ester
(XLV) can be transfornmed into the corresponding acid (IX) by
hydrolysis in the presence Rf Rin acid or a base. RR3R*R', and n are

as defined above. 5 Coupli \e/appr_apr.,i_ate uibti ng bl ock to
the P2-Pl noiety or the PZ Wi y “al one may be acCofpl i shed by
form ng an am de bond as Sﬁﬁ)akned above (reactigp o (XXI'11) with
(I'X)). Coupling of a P3 bui &ing block to a P1 l'ety alone (with or
without the PI' tail) can 10 be achieved via an_ol efin_netathesis

reaction as dbeessd&dVherrbhtransyacd mimibe aeraesprerdinencid (LX) by hydrelysipim

converted i n{R peaehce@iflat beitl Ok h BN ®’ 2R add 0 as Hefived bbsv@l gr oup
transformation reactions. 15 The conpounds of formula (1) may be

converted.tothe. correspondi.n oxi.de. fa QW. art -Jno
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form Said Naloré niay beaccogplished by feryningarcamilde horsins caplrined almye (tsgetion of
reacting thecgkantipgaxmaterial of formula (1) with an appropriate
organi c or inorganic peroxide. Appropriate inorganic peroxides
conprise, for exanple, hydrogen peroxide, alkali netal or earth 20
al kal i ne net Ebuplingmfia®8duilding blask th AR meietikiloes, (withtos sdthowh theP Gxaidean

appr opr i ghe_bORSANI VRO TS AeRYICAHoh 3 REHUONGRR Hipvalich as, for

exanpl e, benzenecarbo- peroxoi c aci 0 substituted
benzenecar boper oxoi ¢ acid, e.g. 3-chlorobenzene- carboperoxoic acid,

peroxoalkaBoC0n@0mghpfﬂmgubgﬁnnﬁgathhﬂwdmﬁ?emﬁkﬂy&ﬁjﬁm?manbkmﬂe?,
e.g. tert-bu . Rol-Tq e . e solvents are, for exanple,
%ﬁ@ée%ﬁgﬁs, eé.n%.%tlgt FHS%%@E'

wat er, |ower and the |ike, hydrocarbons,
e.g. toluene, ketones, e.g. 2-butanone, hal ogenated hydrocarbons,
e. g. di chkor uhetdmptindesfioffhii (I) Bty 8¢ cavefledstoltvedtin®spdnding N-oxide forms
st ereochem c§lul i

oL 1O X SRTELL f L1 U SRR G B Ll
Di ast er eoner brimaPaisV-osidation isection By gepsralivcle camiadinutBy saetinghe starting
sel ective cryatetihl dfZeinh@)(IRF4h ah aITBHREE GPRMi€ of i613Bhi6 Y&Bxide. Appropriate
inorganic peroxides comprise, for example, hydrogen peroxide, alkali metal or earth
20  alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide; appropriate
organic peroxides may comprise peroxy acids such as, for example, benzenecarbo-
peroxoic acid or halo substituted benzenecarboperoxoic acid, e.g. 3-chlorobenzene-
carboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid, alkylhydroperoxides,
e.g. fert-butyl hydro-peroxide. Suitable solvents are, for example, water, lower
25  alcohols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones, ¢.g. 2-butanone,

halogenated hydrocarbons, e.g. dichloromethane, and mixtures of such solvents.

Pure stereochemically isomeric forms of the compounds of formula (I) may be obtained
by the application of art-known procedures. Diastereomets may be separated by

30 physical methods such as selective crystallization and chromatographic techniques,
e.g., counter-current distribution, liquid chromatography and the like.

The compounds of formula (I) may be obtained as racemic mixtures of enantiomers
which can be separated from one another following art-known resolution procedures.
35  The racemic compounds of formula (I), which are sufficiently basic or acidic may be



e.g., counter-current distribution, liquid chromatography and the
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foll owi ng art-known resol ution procedg es. 35 The racem c conpounds
of fornmula (1), which are sufficiently basic or acidic may be 62
converted into the correspondlng di astereoneric salt forns by

reaction wtp,QRe8 l irng)btlhg corbdibbifi és‘f’ereé QG koMl By ?&H};I%i wﬁl)?(‘ﬁ §u1fa§1%i d

di ast er eoneri c separa r
by sel ect | ve"']BFa? P?léﬁ?ﬁpaﬁ%‘fe?yc%@f Pi §=a@ #@ﬁergﬂraw%@tefﬂ'a?ﬂ a6 ﬁlﬁasgqua?
| i ber at ed t hespefatednfob gxahe by sekectivei od fraétivnal drestalBtative anththe @hamdibmers are

separat i ng. { e Ref RIS hital 1. O diaROURAURLS: Shadfgba (1)

i nvol ves Li qui romat I cu togra
using a chir ﬁflang?faﬁfl“bf?atflﬁ/oﬁﬁ§§@P®afi§j0frf8’ﬁ@ﬂ% ﬂéméfelve%h@m elamnytograp y,
i someric for patiomy IRjuichemategrapechsinperohirtilestationsre phasedi ISQﬂpmkfstereo-

ster eo- che%he%%axla P O o 8 PR AML LR REBE I o

mat eri al s prOVI I Oon OoCcurs s ereo
Preferably i ¢heaal@@l}§esome@c§@msexfutlmmmpmte@@@tmgévelater@éﬁ aromieéébﬁptmnd

ma%'hbg synt hﬁ:gbticﬁS)chs §ﬁei%6§1ﬁ§ﬂi@§lﬂ3f Ip}efetﬁa.bn;qﬂs swclﬂers%@&ﬁe?ﬁbdeﬁmﬁ &hid
met hods ppy advan antio ure startin

Tt or 1ol 007 FHPEST R 57 Y flet by SERRineciEh meiias it PEhetedhe done
phar maceut i cakthodsvpais advaniagealprsripkiyrapantiontesicaliyamré siaiting matdrielst i ve
anount of a conpound of fornula (1) as 15 specified herein, or a
conpound of any_of the s roups, of conpounds fornu ...as
cpeci i e’ nefid itne b HERTRBL Y TG CP e MELTERENE

t her apeut i catdmprisefpfactherapantiaatiyeaffective aniust clantoepoundofdomarte (Ihbs

suf fici epg tﬁae&ﬁi@@ﬂéﬁ:ﬁ%ﬂ &%rﬁﬁbuﬁ&‘&f o i‘a‘fﬂ&tsula%';ﬁ)@c;s%f%&h &a@s Bf fohﬁula (D

reduce viral ‘infe parti Cu] ar I hf ecti on,

i nf ect ed sub?se*@t’"gﬁ@fjr %B, aé)hslé?fwauﬂ&@ Iy pesgpighle B”éTlﬁrg 4 feeppupall sr n

still a fur téfﬁctlasammin,t inf thisscoRfext ie we amobwnmn sufficizbies ptaphglapicatie ast aghinst,

preparing a i ch
BRLIBE B e R ARChOR A ARGl L et i iftdion 8

conprlses in
with a ther@fstedise %Pqtyowgyetslbs@gam}qﬂf bémganfe@?ﬁa Ll grftther atpeet, this

(1), as speciniémidnhestes @,a pbces@&f;&emﬁ@@@nm&mw cOfnpbdiorbasgecfigs
of corrpoundsheg%m v%lg%l <L,o Ignsl:s %?1 %?fﬁ&n%ﬁa p: :%eﬂtmaﬁ? I&g{aﬁfe En%ef)wﬁa

conpounds of i nven
f ormul at ed mh@r@pm&lb{ﬁfesﬁm M@wpf aa@qmmumlrgf tmulaﬂha asusmqaféﬁdﬁ@rﬁln or

pur poses. Asef ARRpBRKA Sl Ry 0P HRQEbIrb@RDL LHBFRIARYT BANAL (1§ ds SHebified
conposition usually enployed for™ systemically adm nistering drugs.

To prepare t #E° "Eyhar maceuti cal conpositions of this

)m_>

L—u

Therefore, the compounds of the present invention or any subgroup thereof may be
formulated into various pharmaceutical forms for administration purposes. As
appropriate compositions there may be cited all compositions usually employed for
systemically administering drugs. To prepare the pharmaceutical compositions of this

30 invention, an effective amount of the particular compound, optionally in addition salt
form or metal complex, as the active ingredient is combined in intimate admixtare with
a pharmaceutically acceptable carrier, which carrier may take a wide variety of forms
depending on the form of preparation desired for administration. These pharmaceutical
compositions are desirable in unitary dosage form suitable, particularly, for

35 administration orally, rectally, percutaneously, or by parenteral injection. For example,
in preparing the compositions in oral dosage form, any of the usual pharmaceutical
media may be employed such as, for example, water, glycols, oils, alcohols and the like
in the case of oral liquid preparations such as suspensions, syrups, elixirs, emulsions
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Thus, the present invention also provides a pharmaceutical composition adapted for

administration by inhalation or insufflation through the mouth comprising a compound
of formula (I) and a pharmaceutically acceptable carrier. The compounds of the
present invention may be administered via inhalation of a solution in nebulized or

30 aerosolized doses.

It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in unit dosage form for ease of administration and uniformity of dosage.
Unit dosage form as used herein refers to physically discrete units suitable as unitary
35  dosages, each unit containing a predetermined quantity of active ingredient calculated
to produce the desired therapeutic effect in association with the required
pharmaceutical carrier. Examples of such unit dosage forms are tablets (including
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25 candidates for further development in the treatment of HCV infections in mammals. It

will be appreciated that it is important to distinguish between compounds that
specifically interfere with HCV functions from those that exert cytotoxic or cytostatic
effects in the HCV replicon model, and as a consequence cause a decrease in HCV
RNA or linked reporter enzyme concentration. Assays are known in the field for the

30  evaluation of cellular cytotoxicity based for example on the activity of mitochondrial
enzymes using fluorogenic redox dyes such as resazurin. Furthermore, cellular counter
screens exist for the evaluation of non-selective inhibition of linked reporter gene
activity, such as firefly luciferase. Appropriate cell types can be equipped by stable
transfection with a luciferase reporter gene whose expression is dependent on a

35 constitutively active gene promoter, and such cells can be used as a counter-screen to
eliminate non-selective inhibitors.



robust and efficient nodel of autononous HCV RNA replication
currently avail able. Conpounds exhibiting anti-HCV activity in this
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conprising the admnistration of an anti-virally effective anount of
25  Also, the combination of previously known anti-HCV compound, such as, for instance,

interferon-a (IFN-o), pegylated interferon-o and/or ribavirin, and a compound of
formula (I) can be used as a medicine in a combination therapy. The term
“combination therapy” relates to a product containing mandatory (a) a compound of
formula (1), and (b) optionally another anti-HCV compound, as a combined preparation

30 for simultaneous, separate or sequential use in treatment of HCV infections, in
particular, in the treatment of infections with HCV.

Anti-HCV compounds encompass agents selected from an HCV polymerase inhibitor,
an HCV protease inhibitor, an inhibitor of another target in the HCV life cycle, and
35 immunomodulatory agent, an antiviral agent, and combinations thereof.

HCV polymerase inhibitors include, but are not limited to, NM283 (valopicitabine),
R803, JTK-109, JTK-003, HCV-371, HCV-086, HCV-796 and R-1479.
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25  derivatizations of interferon compounds such as the albumin-fused interferon albuferon
a and the like; compounds that stimulate the synthesis of interferon in cells, such as
resiquimod and the like; interleukins; compounds that enhance the development of type
[ helper T cell response, such as SCV-07 and the like; TOLL-like receptor agonists
such as CpG-10101 (actilon), isatoribine and the like; thymosin a-1; ANA-245;

30 ANA-246; histamine dihydrochloride; propagermanium; tetrachlorodecaoxide;
ampligen; IMP-321; KRN-7000; antibodies, such as civacir, XTL-6865 and the like;
and prophylactic and therapeutic vaccines such as InnoVac C, HCV E1E2/MF59 and
the like.

35  Other antiviral agents include, but are not limited to, ribavirin, amantadine, viramidine,
nitazoxanide; telbivudine; NOV-205; taribavirin; inhibitors of internal ribosome entry;
broad-spectrum viral inhibitors, such as IMPDH inhibitors (e.g., compounds of
US5,807,876, US6,498,178, US6,344,465, 1US6,054,472, W0O97/40028, W(098/40381,
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any subgr oupln stidlrazothenaspers theneate atnyided combinhidonswfi a cerpennd of forgula (1) as
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| FN-a and/or ribavirin. In still another aspect there are provided

conbi nat i onsQfyf, HYPRAIGnVRhtibPREME S rédidesEombination comprising (2) an HCV
25 NS3/4a protease inhibitor of formula (T) or a pharmaceutically acceptable salt thereof;
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and (b) ritonavir or a pharmaceutically acceptable salt thereof.

The compound ritonavir, and pharmaceutically acceptable salts thereof, and methods
for its preparation are described in W(Q94/14436. For preferred dosage forms of

30 ritonavir, see US6,037, 157, and the documents cited therein: US5,484, 801,
US08/402,690, and WO95/07696 and W(095/09614. Ritonavir has the following
formula:
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20 specified herein and an anti-H 'V conmpound. The latter preferably
are those ETV inhibitors that have a positive effect on drug

met abol i sm and/ or pharnmacokinetics that inprove bioavailabilty. An
exanpl e of such an H'V inhibitor is r|§onaV|r As such, the present
i nvention further provides a combi nat on conpri sing (a) an HCV 25
NS3/ 4a protease inhibitor of fornmula (1) or a pharmaceutically
acceptable salt thereof; and (b) ritonavir or a pharnmaceutically
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pathogenic flavi- and pestiviruses.

In one embodiment of the present invention there is provided a pharmaceutical
composition comprising a combination according to any one of the embodiments

25  described herein and a pharmaceutically acceptable excipient. In particular, the present
invention provides a pharmaceutical composition comprising (a) a therapeuticaily
effective amount of an HCV NS3/4a protease inhibitor of the formula (I) ora
pharmaceutically acceptable salt thereof, (b) a therapeutically effective amount of
ritonavir or a pharmaceutically acceptable salt thereof, and (¢) a pharmaceutically

30 acceptable excipient. Optionally, the pharmaceutical composition further comprises an
additional agent selecied from an HCV polymerase inhibitor, an HCV protease
inhibitor, an inhibitor of another target in the HCV life cycle, and immunomodulatory
agent, an antiviral agent, and combinations thereof,

35 The compositions may be formulated into suitable pharmaceutical dosage forms such
as the dosage forms described above. Each of the active ingredients may be formulated
separately and the formulations may be co-administered or one formulation containing
both and if desired further active ingredients may be provided.



preventing or conbating infection or disease associated with HCV
infection in a 20 manmal , in particular for treating conditions
associated with HCV and ot her pathogenic flavi- and pestiviruses. In
one enbodi nent of the present |nvent|9& there is provided a
pharmaceutical conposition conprising a conbination according to any
one of the enbodiments 25 described herein and a pharnmaceutically
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In another embodiment, the combination of the present invention contains an amount of

ritonavir, or a pharmaceutically acceptable salt thereof, which is sufficient to increase

at least one of the pharmacokinetic variables of the HCV NS3/4a protease inhibitor of
30 formula (I) selected from 1112, Cuin, Crmax, Css, AUC at 12 hours, or AUC at 24 hours,

relative to said at least one pharmacokinetic variable when the HCV NS3/4a protease

inhibitor of formula (I) is administered alone.

A further embodiment relates to a method for improving the bioavailability of a HCV

35 NS3/4a protease inhibitor comprising administering to an individual in need of such
improvement a combination as defined herein, comprising a therapeutically effective
amount of each component of said combination.



understood as enbracing all such reginmes of simultaneous or
alternating treatnment and the term"adm nistering" is to be

I nterpreted accordingly. In a preferred enbodi nent, the separate
dosage forns are adm ni stered about sgyultaneously 20 In one

enbodi nent, the conbination of the present invention contains an
anount of ritonavir, or a pharmaceutically acceptable salt thereof,
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When the HCV NS3/4a protease inhibitor of formula (I) and ritonavir are administered
in combination, the weight ratio of the HCV NS3/4a protease inhibitor of formula (I) o
ritonavir is suitably in the range of from about 40:1 to about 1:15, or from about 30:1 to
about 1:15, or from about 15: 1 to about 1: 15, typically from about 10: 1 to about 1:10,
30 and more typically from about 8:1 to about 1:8. Also useful are weight ratios of the
HCV NS3/4a protease inhibitors of formula (T) o ritonavir ranging from about 6:1 to
about 1:6, or from about 4:1 to about 1:4, or from about 3:1 to about 1:3, or from about
2:1 to about 1:2, or from about 1.5:1 to about 1:1.5. In one aspect, the amount by
weight of the HCV NS3/4a protease inhibitors of forrnula (I} is equal to or greater than
35  that of ritonavir, wherein the weight ratio of the HCV NS3/4a protease inhibitor of
formula (I) to ritonavir is suitably in the range of from about 1: 1 to about 15: 1,
typically from about 1: 1 to about 10: 1, and more typically from about 1: 1 to about 8;
1. Also useful are weight ratios of the HCV NS3/4a protease inhibitor of formula (I) fo
ritonavir ranging from about 1: 1 to about 6: 1, or from about 1: 1 to about 5: 1, ot from



defined as the area under the plasnma concentration-time curve for a
defined period of time. The conbinations of this invention can be
adm ni stered to humans in dosage ranges 20 specific for each
conmponent conprised in said conblnatlons The conponents conprised
in sai d conbinations can be adni ni steréd toget her or separately. The
NS3/4a protease inhibitors of fornula (I) or any subgroup thereof,
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I nst ant |nvent|on refers to co conpris ng two or nore

agents, the _10 "therapeutlcally effective ampunt' 'is that_ anount of
the agents t &R&eFrapipipstgranddipauengy of administration depends on the particular compound

25  of formula (I) used, the particular condition being treated, the severity of the condition
being treated, the age, weight, sex, extent of disorder and general physical condition of
the particular patient as well as other medication the individual may be taking, as is
well known to those skilled in the art. Furthermore, it is evident that said effective
daily amount may be lowered or increased depending on the response of the freated

30  subject and/or depending on the evaluation of the physician prescribing the compounds
of the instant invention. The effective daily amount ranges mentioned hereinabove are
therefore only guidelines.

According to one embodiment, the HCV NS3/4a protease inhibitor of formula (I) and
35 ritonavir may be co-administered once or twice a day, preferably orally, wherein the
amount of the compounds of formula (I) per dose is from about 1 to about 2500 mg,
and the amount of ritonavir per dose is from ! to about 2500 mg, In another
embodiment, the amounts per dose for once or twice daily co-administration are from
about 50 to about 1500 mg of the compound of formula (T) and from about 50 to about
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In one embodiment of the present invention there is provided an article of manufacture
comprising a composition effective to treat an HCV infection or to inhibit the NS3
protease of HCV; and packaging material comprising a label which indicates that the

30 composition can be used to treat infection by the hepatitis C virus; wherein the
composition comprises a compound of the formula (I) or any subgroup thereof or the
combination as described herein.

Another embodiment of the present invention concems a kit or container comprising a

" 35 compound of the formula (I) or any subgroup thereof, or a combination according to
the invention combining an HCV NS3/4a protease inhibitor of formula (I) or a
pharmaceutically acceptable salt thereof, and ritonavir or a pharmaceutically acceptable
salt thereof, in an amount effective for use as a standard or reagent in a test or assay for



twice daily co-adm nistration are from about 200 to about 600 ng of
t he conpound of fornmula (I) and from about 100 to about 400 ny of
ritonavir. In yet another enbodinent, the anounts per dose for once
or twice daily co-admnistration are from 10 about 200 to about 600
ng of the conpound of forrmula (I) and from about 20 to about 300 ny
of ritonavir. In yet another enbodi nent, the amounts per dose for
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200 g of ¢ ngeiiiibint P ahtialpBichith bRl Sl EEBH HOARs Aa BN, o
nmy of ritonaWGV gnoswtin,osbptha Thisaspast athe Bventism mayelinditsiise frophermacsntingl a
(1) (mg)/rit oeanch ﬁ?gmgtor once or twce daily dosage include

50/ 100, 100/ 100, 1%0 100, 200/100, 250/100, 300/100, 350/100,

400/ 100, 450/100, 50/133. . 10Q/.133 /133, . 200/133, 250/ 133 .
300/ 133, %50/ %G?mﬁ?}ﬂl%‘i%’?ﬂ c%@%‘?‘%ﬁ%ﬁ g%gwff%e& n3eHionSen g%%’*ﬁ dphish-
100/ 200, 150A20GghpROGIZRGMalyteBGABGOch S0DY200, mEEWBGthe 8lic8YNS said
150/ 300, 200/,300inaRSth IR0V r3@Me300, 200/ 600, 20 400/ 600, 600/ 600,
800/ 600, 1000/ 600, 200/ 666, 400/ 666, 600/ 666, 800/ 666, 1000/ 666,

1200/ 666, 200/800, 400/800, 600/800, 800/800, 1000/800, 1200/800,
200/ 1200, 40@BAamgie®, 600/ 1200, 800/ 1200, 1000/1200, and 1200/ 1200.

Q her exqgpl g% 159!@%&11# Oihteh il HnRod hd limi
(mg)/ri to;qgvi_rél{ong) or o é’ég%{)r ;tevv{iég{elE8 ggﬁ?ce%gg%%%@rl ncpadé d1“2°(56°/ 281(5
800/ 400, 600/t4BR5e9400/ 200, 600/ 200, 600/ 100, 500/ 100, 25 400/ 50,
300/ 50, and 200/50. In one enbodi nent of the present invention there

is provided i1C : frach W } $hNG R 1 han
effective toﬁ%?@@%iéﬁﬁﬁ@%mgﬁggJ?ﬁ%gﬁﬁ¥m®@ﬂ?%?ﬁ%B&]?H%%Qggihgyﬁpease
of HCV; and (a8Radi2ng-dieasd.laddisgynpyda]l 43 04 Tlaenadesfricandicakprdicasid 10.
that the 30 conposition can be used to treat infection by the
hepatitis C virus; wherein the conpositi?jggpnprises a conpound of

the formula (1) or any subgroup thereof, or/the conbination as
described herein. Another enbodiment of fH& present invention
concerns a kit or container c Sy 85 conpound of the fornula
(1) or any subgroup thereof, or )ination according to the

i nvention conbi ni ng an HCV NS3/ 4a profease inhﬁﬁLﬁ of formula (1)
or a pharmaceutically acceptable sal© there faﬁﬁfritonavir or a
pharmaceutical |y acceptable salt therepf, i(ﬂ1ﬁ1 anount effective for
use as a standard or reagent in a test yaskay for 73 determning
the ability of potential pharmaceuticals i nhifbit HCV NS3/ 4a
protease, HCV growth, or both. This asp ct Qof <t he jnvention may find
its use iip pharmaceutical research prograns. 10

Step A

To a stirred solution of Boc-hydroxyproline 1 (5g, 22 mmol) in dry DMF (200 mL)
were added 1-amino-2-vinyleyclopropanecarboxylic acid ethyl ester tosylate 2 (8g,
20 24 mmol) and diisopropylethylamine (7g, 54 mmol). This solution was cooled to 0°C
then HATU (9g, 24 mmol) was added. The reaction mixture was stirred at 0°C for 30
minutes under nitrogen then at RT (room temperature) for 4 h. The reaction mixture



5 The conpounds and conbi nati ons of the present invention can be used
i n high- throughput target-analyte assays such as those for neasuring
the efficacy of said conbination in HCV treatnent. Exanples 10 The
foll owi ng exanples are intended to illustrate the present invention
and not tolimt it thereto. Exanple7i: Synt hesi s of
18-[2-[4-(isopropyl)thiazol-2-yl]-7-methoxyquinolin-

4-yl oxy] -2, 15- di.0x05 3..16- di trd | o . ' Q - lwene-4.ca
rboxylic acid aisﬁlﬁe%lwlit%)“@gq{lﬁ% ‘@“)C%%fz%f%ﬁ%@%ﬂ% ﬁé)_@%@x@gﬁﬁ)ﬁ\ %ee(ﬂ%ga%lﬁ-l
O N HaN / 00 Yayer® wergepmbinet aqdoraspen ywith @ahpa@S@lwmofﬁaHﬁe%sawgtermded
sol uti 3 3 gf 1Bﬂﬁ¢, hﬁ@% everpI O4',"|ﬁ1télre(i 2 coﬁ@enﬁ’ﬁiéﬂ.l) Pinfifidafivn %lﬁﬁﬂot )
wer e added 1-am np- 2-vi r r box a e est.er
Hosyl ate 2 ( BHomapaspt e IR ERTET st - E e B ¥ cefimncyer
This sol ufi oB: m&s ISdMHY 0 0C then HATU (99, 24 nmmol) was added.
The reaction m xture was stirred at OC for 30 m nutes under nitrogen

then at RT (rSgOEterrperature) for 4 h. The reaction mxture 74 was
diluted with r (250 nL) and extracted with Et CAc (3x15(3) m.). The

organic |ayers were conbined and washed with a saturg d gol uti on of
NaHCC3, water and brine, ahied over MySO4, fiIt@gs o
concentrated. Purificatief by columm chromat ography (gradifent DCMto
Et OAc) afforded 7.79 (R7Q of the desikedicRmgduct 5 3: [my = 369
' N
e

( M+H) + \n/ H DIAD, PPh, \~/°
© o

N o > H a
P e

To a solution of alcohol 3 (7.7g, 20.9 mmoles), para-nitrobenzoic acid (5.23 g,

10  31.3 mmol) and triphenylphosphine (8.22 g, 31.3 mmol) in dry THF (200 mL) was
added dropwise at —20 °C, under nitrogen DIAD (6.34 g, 31.35 mmol). Afier ih at
-20°C the reaction mixture was allowed to warm up to RT. After 3 days, the reaction
mixture was filtered off and the precipitate washed with EtOAc. The filtrate was
diluted with EtOAc and washed with water, dried (MgSO,), filtered and evaporated.

15  Purification by column chromatography (Gradient of EtOAc (0 to 10%) in CH,Cl)
afforded 8.45 g (78%) of the desired product 4 as a colorless oil: m/z =518 (M+H)'".

Step C

O,N O,N

mN‘B CF,COOH OYHN‘A

N o] 7 N 0
V4 H V.
4
0%3V 5
20  To a stirred solution of Boc-protected proline derivative 4 (1.25 g, 2.17 mmol) in

CH,Cl, (20 mL) was added trifluoroacetic acid (2.48 g, 21,7 mmol). After 30 min at
RT, the reaction mixture was concentrated and the residue was partitioned between a



Step BO OH ®2N O ~N H p-nitrobenzoicacid, +O,(N D AD, PPh3 ~+O H
To a solution of alcohol 3 (7.7g, 20.9 mmol es), para-nitrobenzoic
acid (5.23 g, 10 31.3 mol) and triphenyl phosphine (8.22 g, 31.3
mmol) in dry THE (200 nL) was added dropwi se at -20 C, under
nitrogen DIAD (6.34 g, 31.35 mmol). Afier 1h at -20C the reaction
m xture was allowed to warmup to RT. After 3 days, the reaction

m xture was fsét%trafeH%gl fbd o ﬁN&H&B?me BRI %E%#?%h%t%&&@ ogrhe

filtrate was e
(MySO), fil filsFiedh 9‘35?1':5’6‘53?9@8’3 Ophg %ﬁﬁ flesirad Peodugy a8 gicglriess oil: m/z =
chr omat ographyS(I\GHﬁL ent of EtQAc (0 to 10% in Cl-12Cl2) afforded
8.45 g (78% of the desired product 4 as a colorless oil: nmfz = 518

( M+H) +. §teg££gDZNOZN \'l OH~ V1 OUO O- N_\ CF3COOH O NT L
NOHTIN>" L " 5 20 To a stirred solution of Boc-protected
proline derivative 4 (1.25 g, 2.17 mmol) in G (20 nL) was added
trifluoroa@gtic. acid (2.48 g, 21.7 nmol ). After in at R, the
reaction m xt [
bet ween a 75
| ayer was dried (
the desired produ
02N 02N _ O 0 OH

@ted sobution of NaHCO3 and Et OA
HSO4) Hfl?’-t red and concentrated t ve g o
m’*‘a@:o | esEABIPPEf 7 = 418 , 5. Step D

nH - HATU, HOI iAf/\}o 7
Jf/\/%
o 6

5 o

To a stirred solution of proline derivative 5 (734 mg, 1.76 mmol) in dry DMF (20 mL)
was added nonenoic acid (330 mg, 2.11 mmol) and diisopropylethylamine (455 mg,
3.52 mmoles). Then, HATU (802 mg, 2.11 mmol) was added at 0°C under nitrogen.
10  The reaction mixture was stirred at 0°C for 30 minutes then at RT for 4 h, then diluted
with water (25 mL) and extracted with EtOAc (3x15 mL). The organic layers were
combined and successively washed with a sat. NaHCO;, water and brine, dried over
MgSQ,, filtered and concentrated. Purification by column chromatography (Gradient
of EtOAc (0 to 20%) in DCM) afforded 950 mg (97%) of the desired product 6: m/z =
15 556 (M+H)".

Step E
O,N

IS 0\\_0
\L/-\ H\Nm LiOH ‘L //

/\/LO// Jﬂj?

J‘/\ 6
A solution of lithium hydroxide (300 mg, 7.02 mmol) in water (10 mL) was added at
20 0°Cto a stirred solution of 6 (1.95 g, 3.51 mmol) in THF (30 mL). After 2 h at 0°C,
the reaction mixture was acidified with 1M HCI (pH = 6) and extracted with AcOEt.
The organic layer was washed with a saturated solution of NaHHCOs, dried (MgSQy),



. 01 / I\ HONO HOOOO®6 5 To a stirred solution of proline
derivative 5 (734 ng, 1.76 mmol) in dry DMF (20 nL) was added
nonenoi ¢ acid (330 ng, 2.11 mmol) and diisopropyl et hyl am ne (455 ng,
3.52 mmol es). Then, HATU (802 ny, 2.1:1,6rrm)|) was added at OC under
nitrogen. 10 The reaction m xture was stirred at OC for 30 m nutes
then at RT for 4 h, then diluted wth water (25 nL) and extracted
with EtCAc ( I .
successi vel y%ﬁgéﬂq%acon-g aa%sdge%h% IH%(QI%Q/\/%% @d%ﬁg@gfro:aﬁée1t %Icg rlgﬁlseorﬂ'
MySO4, fllte ¢ entrated. Purification by colum

chr omat ogr aphy (Gradl ent of EtOAc (0 to 20% in DCM afforded 950 ny
(97% of theggpF red product 6: mz = 15 556 (MrH)+. Step E 02N O
0 ~-O0 O HOHHN-I O HNLIOHL O7 A solution of lithium hydroxide
(300 ng, 7.02 nmmol ) in water (10 nL) was added at 20 0Cto stirred
solution of 6 (1.95 g, 3.51 mml) in THE (3@ nlL). After 2N 0C, the
reaction mxture was acidified with | MHCy BpH =6 gacted
with AcOEt. The organic | ayer wds With as at d sol yion
of NaHCQO3, dried (F%QSO4) 7 Oaltm:concentra ed to gi ye Mo 3g

(91% of the desire 7 as a colgprless oil: 2~ N‘@/H—\)—L
Step FNiO\ N S N0(5\||;§O~\wHwQéL~—H7> 1.»4;_1/

PPhS, DIAD /\/& //
O
Q/J\/\)s 7 = < 8

To a solution of alcohol 7 (0.5 g, 1.23 mmoles), 2-[4-(isopropyl)thiazol-2-y1]-7-

5

methoxyquinolin-4-ol (0.48 g, 1.6 mmol) and triphenylphosphine (0.45 g, 1.72 mmol)
in dry THF (15 mL) was added dropwise DIAD (0.37 g, 1.85 mmoles, 1.5 eq) at —20
°C, under nitrogen. After 1h at —20 °C the reaction mixture was allowed to warm up to
10 RT. After 20h, the mixture was poured in ice/water, and extracted with EtOAc. The
organic layers were combined, washed with brine, dried (MgSO,) and concentrated
under reduced pressure. Purification by column chromatography (CH,CL/EtOAc,
80:20) afforded 535 mg (63%) of the desired product 8 as a yellow foam: m/z = 689

(M+H)".

Step G

0
Q, N 0O H 3
4 ’, 3 —
W e ge"-. ’\/HNK
J N O
> é\z g
2 8

A solution of 8 (540 mg, 0.78 mmo) and Hoveyda-Grubbs catalyst 1% generation
(45 mg, 0.07 mmol) in CH,Cl, (540 mL) was stirred under nitrogen at 70 °C for 19h.
20  The reaction mixture was evaporated and purified by flash chromatography (Gradient



OHIl ~-NI~ NONOO/j PPh3, DIAD To a solution of alcohol 7 (0.5 g,
1.23 mml es), 2-[4-(isopropyl)thiazol-2-yl]-7- nmethoxyquinolin-4-ol
(0.48 g, 1.6 mmmol) and tri phenyl phosphine (0.45 g, 1.72 mml) in dry
THE (15 nlL) was added dropw se DI AD (g 37 g, 1.85 mmoles, 1.5 eq) at
-20 C, under nitrogen. After |h at 0 Cthe reaction mixture was
allowed to warmup to 10 RT. After 20h, the m xture was poured in

i [ wat 0
conbi ned, m?ﬁf*ﬁéﬁf @%%/2”'* N6 P R o B BE e o
reduced presmé catl on by col um chromat ogr aphy

(CH2C12/ Et CAc, 80. 20) afforded 535 ng (63% of the desired product 8
as ayellowfs@rn mz = 689 (MH'. 15 Step GNN\ ONN S~ S

0,,, o )'\ H&st gen. O. ~ONOS8 9 Asolution of 8 (540 ng, 0.78
mo) and Hoveyda- Grubbs cabhalyst |s  generation (45 — 0.07 mol ) in
CH2C12 (540 nlL) was stirred under nitrogen at 70 C 19h. 20 The
reaction mixture was evapolat ed and puri fg.ed-bynf | dsk’ chr omat ogr aphy
(G adient 77 -8 >f{020 209 in CHCL afford 390 ny (769
of the desired cygle 9: g{z 661 (MF tepHNoi0N~S , O

Y—oH
EHN’A _tion, EHN'A

A solution of lithium hydroxide (1 g, 23.6 mmol) in water (15 mL) was added fo a
stirred solution of ester 9 (390 mg, 0.59 mmol) in THF (30 mL) and MeOH (20 mL).
After 16 h at room temperature, the reaction mixture was quenched with NH4Cl sat.,
concentrated under reduced pressure, acidified to pH 3 with HCI 1IN and extracted with

10 CH,Cl, dried (MgS0,) and evaporated to give 325 mg (84%) of 18-[2-[4-(isopropyl)-
thiazol-2-y1]-7-methoxyquinolin-4-yloxy]-2,15-dioxo-3,16-diazatricyclo[ 14.3.0.0*9]-
nonadec-7-ene-4-carboxylic acid 10 as an oil that slowly crystallized. The product was
recrystallized from ether: m/z = 633 (M+H)".

N~SI~0 OO0 OH

15  Example 2: Synthesis of N-[[18-[2-[4-(isopropyl)thiazol-2-yl]-7-methoxyquinolin-4-
yloxy]-2,15-dioxo-3,16-diazatricyelo[ 14.3,0.0* Inonadec-7-en-4-yl]carbonyl]
(cyclopropyl)sulfonamide 11.

P O P
I 0 l\j
N , =0 W
o SOH NS 0, .

20 A solution of carboxylic acid 10 (100mg, 0.158 mmol) and carbonyldiimidazole (38
mg, 0.237 mmol) in dry THF (8 mL) was stirred at reflux under nitrogen for 2h.



O(~LIOHNONOO/ 10 5 9 A solution of lithiumhydroxide (1 g,
23.6 mol) in water (15 nL) was added to a stirred solution of ester
9 (390 ng, 0.59 nmmmol) in THE (30 nL) and McOH (20 nmL.). After 16 h at
roomtenperature, the reaction m xture,was quenched with NH4Cl sat.,
concentrated under reduced pressure, acidified to pH 3 with HC IN
and extracted with 10 CH2C12, dried (MyS04) and evaporated to give

325 ng (84% Cﬁattmﬁeﬁr fhielaa1bds eﬂ%ﬂ\% ifd s1red can 8e 1solated The reaction mixture
t hi azol -2-yl]-7- maggoxqu nol i n- 4- W{I\ | 0XO- 3 -dirazatri cycl

o[ 14.3.0.04™%F<oq] @creemﬁefgwmre@g#s SHTPRy Sgéfpaa@ée 5%9 las. G337 gl and
sl ow y cryst ABU B#dng, TS 7ptadl) eieranaided. r Bids yditionl wasddatbd ard0etChier Sh.nt z

= 633 (M
of N-[[ (18 ¥ +FE‘1J?| sopr opylr%‘f‘ ﬁé}%{]&él‘aﬁld}ow’? a HECNOX o eriatr%ei and cﬂncentrated
yl oxy] - 2, ¥5- w@ﬁtée@cqceprmsaaeaﬁhpé‘;ﬁa%m patitionyd *ﬁ:’ﬁ@n%@hﬁné R 1Y, thea
ergnO):: LZN( gy@k Mek nab hsHea Riithebrihd,. dne@(M S@4 Nnd Svapordleddo lgivk 180 k¢ ofO
car boxylic agcgloﬁﬁg Iégﬁ-;ﬁ%;;&%%ﬂ%oﬁhf %%%T?Pa 6%%@‘1“9. 0?(#1“3}\% gq]té) 3@1“
mg,  0.237 mmblGM) affardsd M(@%ﬂl_qf thetitlequroduct Bl asta whitd nowdgr def =
SI t roggn for (a7 3H MR @Rty 0.9 N6 (RZIREH.CL. S0 €.98 Iamt!z\z@a 28f(m lH),

esire an coQ o, r
tenper at dPe 322 @ﬁr% %&ﬁﬁ STy 388D b I SR i S BB
(36 ng, 0.233. 9ﬁlfal3ﬁ)weﬁéd dtldde. 11THH) s4. slo(dd llé,nf=v\é§ Hrodi Ed), &tﬁ BAH:/for
ng anggntf’bﬁz Y. 8@k 118N s M E)ES WA Bor&R0Y, ) h od@tig. SQJE HENRSIA s,
partitioned M%@f{ﬁ%@?ésg‘#ﬁ?&d %r\fﬁfﬁeHz-g f@éﬂﬁf& Zym T3%éa8ned
with brine, dH),&P4WyBDA=antk),ev3ds,difBd to gi ve 180 ng of

15

Example 3: Synthesis of 18-[2-[2-(isopropylamino)thiazol-4-yl]-7-methoxyquinolin-4-
yloxy]-2,15-dioxo-3,16-diazatricyclo[ 14.3.0.0**|nonadec-7-ene-4-carboxylic acid 12

*—0H

The title compound was prepared from 4-hydroxy-2-[2-(isopropylamino)thiazol-4-ylj-

20 7-methoxyquinoline and intermediate 7 following the procedure (Step F-H) reported
for 18-[2-[4-(isopropyl)thiazol-2-yl]-7-methoxyquinolin-4-yloxy]-2,15-dioxo-3,16-
diazatricyclo[14.3.0.0**]nonadec-7-ene-4-carboxylic acid 10: m/z = 648 (M+H)". 'H
NMR (CDCl): 1.01-1.41 (m, 12H), 1.81-1.95 (m, 3H), 2.11-2.30 (in, 3H), 2.43 (m,
1H), 2.55 (m, 1H), 2.91 (m, 1H), 3.47 (m, 2H), 3.60 (m, 1H), 3.94 (s, 3H), 4.27 (M,

25 1H)4.78 (d, J= 8.0 Hz, 1H), 5.52-5.70 (m, 3H), 7.10 (4, 1H, J= 8.6 Hz), 7.32 (s, 1H),
7.45-7.52 (m, 2H), 7.96 (d, 1H, /= 8.6 Hz), 9.5 (s, 1H).



a colorless oil. Purification by flash chromatography (gradient of
EtOAc (0 to 20%9 in DCM afforded 90 ng (74% of the title product
11 as a white powder: nfz = 736 (MtH)+. "H NMR (CDC13): 0.9-1.6 (m
1814), 1.80-1.96 (m 314), 2.20-2.28 (m 114), 10 2.37 (t, 114, J= 12
Hz) , 245272(m 41), 2.88-2.95 (m 31) 3.20 (g, 1H, J= 6 Hz),
3.96 (s, 314), 4.0 (d, 114, J= 11 Hz), 4.11 (dd, 111, J= 3.8 FE 11

Hz), 4.6 (t, J Ty LA4 Ll

) 20, el s o g la%nqno?agj?m%él i
7.12 (dd, 11guinglin-d-yoxg-2,1g- 449)503?6@92@@03& @ 143:0.0" poppdec-Trnsl (s,
111), 7.94 ( 1103}%3,1}@@09,1)@1) s&ﬂ@ﬁﬁn&§13 11). 15 Exanple 3: Synthesis
of 18-[2-[2- ?I sopr opyl am no) t hi azol - 4-yl ] 7- met hoxyqui nol i n- 4-

yl oxy] - 2, 15- di oxo- 3, 16- d“_{atrl cycl o[ 14. 3. 0. 04' 6] nonad 7-ene-4-carb
oxylic acid 12 N N~ i0O NS OH OH012 TheL(tI conpound

was prepared fr m4-,\hyr®<y 2-[2-(isopp -4-yl 1

7- met hoxyqui noT(|9nt er nedl ate 7 f,sﬂ%)w n he procedUOebfékeﬁ
F-H) reported for %—OH N

18 [2-[4- (i sopropyl mzol I] 7_}‘W¢U| nol |%ﬁm2 15-dio

0-3, 16- diazatricycl 6]nona ec- 7-ene-4-¢c -c acid

10 mz = 648 (MH) + A1 NMg, CDC13) 1.01-1.41 (mN1219), ,
1.81-1.95 (m 314), 2.11% (m 314), 2.43 (m 114m(m
114), 2.91 (m 114), 3. 214%, 3.60 (m 114), 3. 314,

4.27 (M 25 114) 4.78 (d, J= 8.0 Hz, 114), 5.52-5.70 (m 314), 7.10
(d, 1H, J35 8AGsoiibn of 1872 @ is lamlﬂe)ﬂﬂazm-}f’%l](ﬂneﬁﬂa@qum?)hﬁﬁ {6yl 114,
of N[ [ 16-12- ?égﬁ%p%@%?ﬁl%ﬁ?ﬂ? 9 oot P55 S empgpic s (12, 54 mg
qui nol i n- 4- yPORY 1) Srddiathony Biimlagsla £20 mg,dySenmol, 1.5 eq) in dry THF (4 mL)
[ 14. 3. 0. 04’ 6}a98a6AG: ferRi vhderHithdpdh RRNY! I0pE¥ENIRPHE B¥Idctsiidldbqiant de 13
N- = N -9 deNsued, can be isolated. The reaction mixture was cooled to room temperature and
10 cyclopropylsulfonamide (15 mg, 0.125 mmol) and DBU (19 mg, 0.125 mmol) were
added. This solution was heated at 50 °C for 16h. Then, the reaction mixture was
cooled down at room temperature and concentrated under reduced pressure. The
residue was partitioned between CH>Cl, and HCI 1N, the organic layer was washed
with brine, dried (MgSQO,) and concentrated. Purification by flash chromatography
15  (gradient of EtOAc (0 to 50%) in DCM) afforded 45 mg (72%) of the title product
which was recrystallized from water to give 12 mg of the desired product as a slightly
yellow powder. m/z =751 (M+H)". "H NMR (CDCh): 0.8-1.9 (m, 21 H), 2.17 (m, 1H),
2.28-2.56 (m, 4H), 2.65 (m, 1H), 2.86, (m, 1H), 3.55 (m, 1H), 3.87 (m, 4H), 4.10 (m,
1H), 4.57 (m, 1H), 4.94 (1, /= 9.5 Hz, 1H), 5.43 (m, 2H), 5.64 (m, 1H), 6.92 (broad s,
20 1H), 6.98 (dd, J=9.0 Hz, 3.0 Hz, 1H), 7.28 (m, 2H), 7.37 (s, 1H), 7.80 (d, /= 9.0 Hz,

1H).

Example 5: Synthesis of 18-[1,3-dihydroisoindol-2-ylcarbonyloxy]-2,15-dioxo-3,16-
diazatricyclo[1 4.3.0.04’6]1'10nadec-7-ene-4-carboxylic acid 18,



ON3O'S,00li N3HOGOS i i SOHHZN-N OHOMHCD, DBU N L
NOO%NO12 O13 5 A solution of

18-[ 2-[ 2- (1 sopropyl am no)t hi azol - 4-yl]-7-nmet hoxyqui nol i n-4-yl oxy] -

2, 15-di oxo- 3, 16-di azatricycl o[ 14. 3. 0. 6] nonadec- 7- ene- 4- car boxyl i ¢

4,
aC|d (12, 54 ng, 0.083 mmol) and car %nyl di i m dazole (20 ng, 0.125
mmol, 1.5 eq) in dry THE (4 nL) was stirred at reflux under nitrogen
for 2h. Optionally, the azal actone derivative, if desired, ¥@an be
i sol ated. The reaction nixture,%hs cooled to room t enper e and 10
cycl opropyl sul f onam de (15 0.125 mml) and DBU (19 . 125
mmol ) were added. This sol n was heated at 50 C fq . Then,
the reaction m xtur ool¥dydown at—roeem t enper at ury and
concentrated under edopr, I8opgihe residue wasypartitioned
bet ween CHzZC12 and “IN, the anl c laye ed wth brine,

dried (MgS™) and concentradted. Putificati r omat ogr aphy
15 (gradi ent of EtOAc (0 to 50% *nh DCM aff f &GMt of the
title product which was recrystallized fr water to e 12 ng of

the desired product as a slightly yellow powder.¥mz = 751 (MtH) +.

"H NMR (CDC 3): 0819(m 21 H), 2.17 (m 1H, 2.28- 56(m 4H) ,
2.65 (m 1H), 2.86, (m , 3.55 (m 1H), 3.87 (m 4H), 4.10 (m

1H), 4.57 ( mTo gmluthn gﬂal(qho] 3 (:‘30@ n;l_'g, Q738 mgle)s paranifrabenzeiy acig (B8 rign
1H), 6.92 (bne u%ﬁheiab&)hos@h&% qu?npdrlyizmﬁ(l@ n&'ng,wal; lided draffviéeN

Tt 13- di by B gD Cor A ﬁyvi)&% 51 8 peEE RS e,

di azatric§cl wp&allldﬂveﬁ tQwash op rh:aﬂ@cAﬁerdﬁh -the mctimm}ﬂxtm'e wes dihi@l wgOEIOzH

NOZ /' \ N pang fhebe®withwatdebdriel (MgS0,), filtered and evaporated. Purification by column
chromatography (Gradient of EtOAc 0 to 10% in CH3Cl,) afforded 200 mg (50%) of
the desired product as a colorless oil, m/z = 556 (M+IT)

NO,

\\O
C
N
“ COOQOEt
O o7 N.CooEt &
14 :
e

10 To the paranitrobenzoic ester 14 (200 mg, 0.23 mmole) dissolved in THF (3 mL) and
cooled to 0 °C was added LiOH monohydrate (30 mg, 2 eq) dissolved in water (1 mL).
The mixture was stirred at 0 °C for 2 h, then it was acidified with a diluted solution of
HCI (pH=6) and extracted with AcOEt. The organic layer was extracted with a
saturated solution of NaHCO3, washed with brine, dried (MgS04) and evaporated. The

15 obtained colorless oil was dried under high vacuum to give 140 mg (98%) of the
desired product as a white solid. m/z = 407 (M-+H),



7H i Op N%OOEt 14 To a solution of alcohol 7 (300 ng, 0.738
mol e), paranitrobenzoic acid (123 ng, 1 eq) and triphenyl phosphi ne
(194 ng, 1 eq) in dry THE (10 nlL) vvas added dropwi se at -20C, under
nitrogen DIAD (149 ng, 1 eq). After r} -20 C the reaction m xture
5 was allowed to warmup to RT. After Y6h, the reaction mixture was
diluted with Et OAc and washed with water, dried (MSH), filtered and
evaporated. Purification by colum chromatography (G adi ent-ef EtQAc
0 to 10%in CH2C12) afforded 200 ng (50% of the desired g lct as
a colorless oil. mz =556 (MtHd,) INO2 OOCH NHOH p, 5t ONO
MNM,..O000Et 15 /~ 14 10 To the paranitrobenzoic ester 14 (200 ng,
0.23 mmol e) dissolved in THEX3 nL) and cooled to 0 C wag-ad
nonohydrate (30 ny, i.sgolved in water (1 ). o m xture was
stirred at 0 C for , then tHwas acidifigd with a-dil Wt ed solution
extracPedy cOREE - The organlc ayer was

of HA (pH=6) an
extracted with a tur at ed soI |on of d with brine,

dried (MgSO4) and evapor dfed. :15 obt ai ned col ﬂ oil was dried
under hi gh vacuumto give 140 rrgﬁ(/'98% of {t dé%l oed ECOE as a
white solid. mz 407 (M+H ). OCH N N V0 - OEt N 15 (~

I H/\ OO0 Nl,,,OOOEt 16

The alcohol 15 (140 mg, 0.344 mmole) and CDI (56 mg, 1 eq) were mixed in DCM
(3 mL) and stirred at RT. After 16h, the amine (45 mg, 2.5 eq) was added and the
reaction mixture was stirred at RT until completion as indicated by LC-MS. The RM

5  (reaction mixture) was then extracted with HCl IM in water, washed with brine, dried,
filtered and concentrated. Purification by flash chromatography on silica gel (EtOAc in
DCM 0 to 20%) afforded 50 mg of the desired product. m/z = 552 (M--H").

R 1 @

m“’zx oL
. o_m

To the diene 16 (50 mg, 0.091 mmole) dissolved in dichloroethane (9 mL - 0.01M) and
10 under Ny, was added Hoveyda-Grubbs 2nd generation catalyst (2.8 mg, 0.05 eq). The

reaction mixture was heated at 80 °C with a septum under N, overnight. After 15h, the

RM was concentrated and purified by flash chromatography on silica gel (EtOAc 0 to
20% in DCM) to give 30 mg (63%) of the desired product 17 as a colorless oil. m/z=
524 (M+H).

@] o
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The al cohol 15 (140 ng, 0.344 mmole) and CDI (56 ng, 1 eq) were m xed
in DCM (3 nL) and stirred at RT. After 16h, the amne (45 ng, 2.5
eq) was added and the reaction mxture was stirred at RT until
conpletion as indicated by LGM. TheRM 5 (reaction mxture) was
then extracted with HCl | Min water, washed with brine, dried,
filtered and concentrated. Purification by flash chromatography on

silica gel (B&fQMGion b LS cﬁ'@ce/‘)l %és‘ R dzezbzﬁﬁnaﬁs)%vaa%(ﬂﬁiy%ﬂ
product . rﬂz =
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N2, was addesvabistireadch RE fiob BEh. Hrwasglaemencat ficslwittedibitedsi CY inti8 pHh -5 ald)S
eq). The re@ﬁ&dc@a BA& (985, THedkeHicdhy e%ow&e%xhﬁn@d SERhT 06

over ni ght 5 & e I

chr omat ogr ap y o(r)lvjeg ﬁlt éﬁé&@ggﬁ%&htggﬁ)ﬁ %{Eé sttt VQX%%&%QS
(63% of theadebrlessdohdmd’zlet@&?M&H*)a colorless oil. mz = 524
(MtH). / H-0 NO H L ON-&YllNOO L~ NN 0 ~~ NO 1517 18
82 A solution of Li OH nonohydrate 17 292 Iesg in water
(1 n) was EB%MOS@%FS&%H 8. 3&%3#01@%{1@1 Z(Wbﬂjlyloe&Yb 5 wipsPe)
in McOH T[ | F3{16/digzatritheloRM3.006(S idhidet Fcknat4-daTbonel (c2€lbpropyl)sukisndnkiéa] 9.
acidified wwth diluted HJ wuntil pH 4-5 and extracted with Et OAc
(3X). The orgami¢ | ayers were conbined, washed with brine, 5 drj

over MgSHA4, f d and concenOy at ed to of 30 rrg of the dgsi r
product 18 as cglorless solji di—0tz = 496 )

: Exarrpl
Synthesis of N-[ I 8- 17?69 dr 0| ndol - 2 yl ca b‘ -2, ﬁml*d)xo-
3,16-di azatricycl o[ k4. 3..0. | monadec- 7- ene- 4- ¢ yI propyl )

sul fonanmi de 19. "0\ / OP S~ /N.O O Z~. N HH~ W
18 19

10

The mixture of carboxylic acid 18 (30 mg, 0.06 mmole) and CDI (20 mg, 2 eq) in dry
THF (3 mL) was stirred at reflux for 2h30 under nitrogen. Optionally, the azalactone
derivative, if desired, can be isolated. Then, the reaction mixture was cooled at room
temperature and cyclopropylsulfonamide (15 mg, 2 eq) and DBU (18 mg, 2 eq) were
15 added. The reaction mixture was stirred at 50°C until completion as indicated by

LC-MS. The RM was then concentrated, redissolved in DCM and extracted with HCl
LM then brine, dried and concentrated. Purification by flash chromatography on silica
gel afforded the desired product 19. m/z = 599 (M+H").

20 Example 7: Synthesis of 18-[2-(thiazol-2-yl)-7-methoxy-8-methylquinolin-4-yloxy]-
2,15-dioxo-3,16-diazatricyclo[ 14.3.0.0**|nonadec- 7-ene-4-carboxylic acid 25.

Q H
/O\©)LOH /O\©/N\n/0
0

25  Triethylamine (42.4 mL, 302 mmol) was added to a suspension of 3-methoxy-
2-methylbenzoic acid (45.6 g, 274 mmol) in dry toluene (800 mL). A clear solution
was obtained. Then, diphenylphosphorylazide (dppa) (65.4 ml., 302 mmo]l) in toluene
(100 mL) was slowly added. After 1 h at room temperature, the reaction mixture was

Step A:



11 0 10 18 19 The m xture of carboxylic acid 18 (30 ng, 0.06 mmol e)
and CDI (20 ng, 2 eq) indry THE (3 nmL) was stirred at reflux for
2h30 under nitrogen. Optionally, the azal actone derivative, if
desired, can be isolated. Then, the reaction m xture was cool ed at
room tenperature and cyclopropylsulf@ﬁan1de (15 ng, 2 eq) and DBU
(18 nmgy, 2 eq) were 15 added. The reaction mxture was stirred at 50C

concent rat ea, U et RUPRA R 80 e lor 05t 70 0 RalBH R bl ot by To i

brine, dried sakition smaeHH (39:5gl 41 Pmmal) indelnens (A9 miL) avem added ohBIGH angHibe
cE>)r<1 Si : I 03 geéstunfngeﬁﬁ@@le Wherefleeddree7 T uehutid@wad¥ doled 16 98ont Mirldedature 0
anpl e hesi s .of
18- [ 2- (t hi a3 N SUCHFSIVENYRPIEL BT RGP QLI Oy Ra{H 3 brine, dried
2, 15- di ox§- 3, N&S@uh2nd ¢vapymted[tqglvs 60 2of 116 targeiauednct 20 ez % 23A(MPxy | i ¢
acid 25. Step AA 110\ '"OH O \ NYOo 20 25 Triethylanune (42.4 ni,
302 mmol ) waﬁtagged to a suspension of 3-nethoxy- 2-nethyl benzoic
acid (45.6 g; mol) in dry toluene (800 m.). A clear solution
was obt ai ned. Then, di phenyl pho horyla2|de (dpp ( 5 m., 302
mmol ) in tol uene (100 me added.Afte Pzroom
tenperature, the reaction reoma 3 successi heated at 50 C
for 0.5 h, at 70 Cfor 0.5 hthen at 100 C for 1 h. To this
solution, t-BuOH (30.5 g, 411 #dol) in toluene (40 M!) was added at
100 C and therFAr(eeulrﬁ]L 598 mﬂmﬁmms Wfed £ dolutRe off AF(refRbuty gy Gedonyl)an

was cool t NLRuce shed th water,
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give 67 g of tampsrature.gEfA fﬂ'{b'ﬂmlét 54f0ommed) swas agded aphe. IeSUSEIQﬂB‘ﬂE@NBMO
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0 ert-bu r.ba

G chi or omet h RS AHEEBAIR hpRL(108 e ﬁ%samogﬁsﬁ%@ﬁb rieEed ¢,

nmL, 548 nmol Washed vathdbdopmplyltcter (160 mit)ito giveiSa 8 wrof thetitle product 2lasa TFA
15 salt: m/z=138 (M+H)". The TFA salt was transformed to the free aniline by treatment

with NaFICOs,

2 O

20 A solution of BCl; (1.0 M in CH2Cly, 194 mL) was added dropwise by canula over
20 min, under argon pressure, at 0 °C to a solution of 3-methoxy-2-methylaniline (21,
25.4 g, 185 mmol) in xylene (300 mL). The temperature was maintained between 0 °C
and 10 °C until the addition was completed. After an additional 30 min at 0 °C,
acetonifrile (12.6 mL, 241 mmol) was added dropwise under argon at 0 °C. After

25 30 min at Q °C, the resulting suspension was transferred info a dropping funnel, and
diluted with CH;Cl; (40 mL). This mixture was added at 0 °C under argon over 20 min
to a suspension of AICl; (25.9 g, 194 mmol) in CH,Cl, (40 mL). The resulting orange
solution was heated in an oil bath at 70 °C under a nitrogen stream for 12 h. Then, the

Step C

~ reaction mixture was cooled down to room temperature, and ice-cold water and CH,Cl
30 were added. This mixture was heated at reflux for 6h, and then cooled to room

temperature. After 12h, the pH was adjusted at 0 °C to 3 with 6N NaOH. The solution

was extracted with CH,Cl, successively washed with water, IN NaOH, and brine. The



stirred at roomtenperature overnight. Then, volatiles were
evaporated. The residue was triturated wth toluene (100 nL) and

di i sopropylether (250 nL), filtered off and washed with diisopropyl
ether (100 nL) to give 56.3 g of the tjtle product 21 as a TFA 15
salt: mz = 138 (MtH)+. The TFA salt was transforned to the free
aniline by treatment wth NaHCO3. Step C.~ONHZ _ ~O ~ NH2 21 22 0
20 A sol ut | 0RyhidHic vied afed NS S128 Fed A bolchultes wALES ﬂ{eqem&%é@y

canul a over , under essur ol t|o
3- et hoxy- 2- r%wdg% .rfrq%entps&a e Esélworgropﬁg |r5%-) ’a% 39?@
The tenper at sogpensdon was cvobidraed *Opfiveeat) attl washadrith 8méll porttioh of ﬂl&opropyl

addi ti on was gB! ;ﬁirﬁ t .
acetonitrile ?]% 4 %hﬁ%oﬁ%lﬂg% 3‘32%1‘ %96 gfetﬂ%crll%u&%rro S%Crﬁ 2%1'tm/6
C. After 35 308MHD 0 C, the resulting suspenS| on was transferred
into a dropping funnel, and diluted with CH2CI2 (40 nL). This

m xt ure was at 0 C under argon over 20 mn to a suspension of
Al C13 (25.9 (g, 4 mmol) in CHCI 2 (40 nmL). The resulting orange
solution was heated in an oil bath at 70 C under o2 i’&'ogen stream
for 12 h. Then, the reaction xture was cool ed to room
tenperature, and ice-cold we? 2CH2Cl 2 . WwerNH added. This

m xture was heated at reflux f 6 a_cl""then 0l ed to room
tenperature. After 12h, the pH %ps adjusted at 0 G
The sol ution was extract ed witfi 20 2, succes® val y washed with

|
:‘A?It 1?rer eéNarl\llg concent r%l 5 mm@ aﬁéHdHﬁ%ﬂ Iﬁg ﬁ%‘@%é}% %@%ﬁ%«%\%éﬁ%)
room t enpér asefrdon ‘?f?&l(?%’ﬁlgo rﬂg mly anchdmy ME £ gyh)-

suspensi on mmumgbadtmi whk sﬁneﬂlai ﬁoem&éinpe&ﬂdrevﬁSﬁﬁi/sy\HhEh $Ha‘edlct1p@rt ion
of diisopropyl.
(46% of t heﬂd)ém PEY og’ g(ﬂ)e;geéﬁ 201% né%ﬁ#%gﬁ §( é&f)&%yé vgaflo
NHZ ~0 NH 22 s'@czsglvelmhect ity INGNHACL3md ivepdsr) drigd dNp4SR:). endovaperated. 12
ol ) were aggfication By FlhéH deénatography (gradient AcOEt/heptane, 10:90 to 50:50)

15  afforded 62 mg (19%) of the target product 23: m/z =291 (M+H)",

Step E. Synthesis of 4-hydroxy-7 -methoxy—8 methyl-2-(thiazol-2-yl)quinoline (24)

AE

23 0O 24 OH

fBuOK (50 mg, 0.448 mmol) was added to a suspension of acetophenone 23 (62 mg,
20 0.213 mmol) in /BuOH (5 mL). The resulting mixture was stirred at 80 °C overnight,
then cooled at room temperature. The reaction mixture was diluted with AcOEt,
acidified with KHSQ4, and successively washed with water and brine. Organic layer
was dried (Na,S04) and evaporated to give 43 mg (74%) of the target product 24 as a
white powder: m/z = 273 (M+H)".
25
Step F. Synthesis of 18-[2-(thiazol-2-yl)-7-methoxy-8-methylquinolin-4-yloxy]-2,15-
dioxo-3,16-diazatricyclo[14.3.0.0%|nonadec-7-ene-4-carboxylic acid 25.



10 solution of 22 (200 ng, 1.12 mmol) in CH2C12 (10 nmL) and dry DWW
(1 m). The resulting solution was stirred at roomtenperature for 3
days. Then, the reaction mxture was partitioned between CH2Cl2 and
I N NaHCO3. The organic | ayer was successively washed with I N NHACL,
and water, dried (Na2SO»4), and evaporg?ed. Purification by flash

chr omat ogr aphy (gradi ent AcOEt/heptane, 10:90 to 50:50) 15 afforded
62 nmg (199 of the target product 23: nizN—=§>291 (MHl-1)+. Step E.
Synt hesi s of 4-hydroxy- 7- met hoxy-B-reiiy ’g-(t hi azol - 2-yl ) qui nol i ne
(24) N\~0OSN 110 NHiO N 23 24 JOH t BuOcK (50 ng, 0.448 mol)
was added to a suspension of acetophendne 23 (%gogg, 20 0. 213 nmol )
in tBuOH (5 nL). The resulting nixture® sﬂj..glre at 80 C overnight,
then cool ed at roomtenperature. The regcti i Xxture was dil uted
with AcOEt, acidified with KHSO4, and su Cge;%{iﬁely washed with water

and brine. Organic layer was dried (Na2 d asvaporated to give
43 ng (74% of the target product 24 as a white powder: mz = 273
(MtH) +. 25 Sten F. Synthesis of

18- [ 2- ('t hi azqthe #itly kompourd i@ pyepdrediohy d it 1ine 24 andHinydrnsihte 2, fdBowing the

di oxo- 3, 16-di azat r.i I 4 3 0.04' n G- 1-epe- 4-C. oxvlic acid
25 85 N 1 ek B Pt s (L3RS NG Rl PO
prepar ed fromnigalinmdtylered2, ldrdiorm3.e6-disastriexclof 14.30/06inengdeté&engr ocedur e
(Step F-Hys rapardorehid &id 18-4~2=[665 (usppr opy! ) t hi azol - 2-yl ] - 7- met hoxy-
qui nol i n- 4-yl oxy] - 2, 15- di oxo- 3, 16-di azatri cycl o[ 14. 3. 0. 04' 6] nonadec- 7
-ene- 5 4-carboxylic acid 10: mz = 605 (M+H)'.

Example 8: Synthesis of N-[18-[2-(thiazol-2-yl)-7-methoxy-8-methylquinolin-

4-yloxy]-2,15-dioxo-3,16-diazatricyclo[14.3.0.0*%]nonadec-7-ene-4-carbonyl]-
(cyclopropyl)sulfonamide (26) :

10

The title compound was prepared from 18-[2-(thiazol-2-yl)-7-methoxy-8-methyl-
quinolin-4-yloxy]-2,15-dioxo-3,16-diazatricyclo{14.3.0.0*°nonadec-7-ene-
4-carboxylic acid 25 following the procedure reported for synthesis of N-[[18-[2-[4-
(isopropyl)thiazol-2-yl]-7-methoxyquinolin-4-yloxy}-2,15-dioxo-3,16-diazatricyclo-

15 [14.3.O.04’6]nonadec-7-en—4—yl]carbony1](cyclopropyl)sulfonamide 11: m/z=708
(M+H)".

Example 9: Synthesis of 18-[2-(4-isopropylthiazol-2-yl)-7-methoxy-8-methylquinolin-
4-yloxy]-2,15-dioxo-3,16-diazatricyclo[ 14.3.0.04’6]110nadec—'?-ene-4-carboxylic acid
200 (29)



Exanpl e 8: Synthesis

of N-[ 18-[ 2- (t hi azol - 2-yl ) - 7- met hoxy- 8- net hyl qui nol i n-

4-yl oxy] - 2, 15-di oxo- 3, 16-di azatricycl o[ 14. 3. 0. 04' 6] nonadeo- 7- ene-4-ca
rbonyl]- (cyclopropyl)sulfonamde (26) A\ S0 10 OON-~> H 10 26
The title conpound was prepared from %

18-[2-(thiazo| 2-yl)-7-met hoxy- 8- net hyl -

qui nol i n- 4- y y -2, 15-di oxo- 3, 16-di azatricycl o[ 14. 3. 0.

04. 6]nonadec- - e- 4-carboxylic acid 25 followi ng the procedure
reported for synthesis of N[[18-[2-[4-

(i sopropyl)thiazol-2-yl]-7-nmethoxyqui Rolin-4-yl oxy] -2, &5- dl o-3,16-d

iazatricyclo 15 o
[ 14. 3. 0. 04' 6] nonadéc- -42y_|l_ ] Oa ] (cycl.opropy! mﬂonam' de 11:
Sy nt he 'S

m z=708 (M+H) Exanpl e#
18-[2-(4-isopropyl thiazol 02-y|) -rrethoxy 8- met hyl qu¥hoii n-

4-yl oxy] - 2, 15- di oxo- 3286-di azatri cycl o[ 14. 3. 0. 0461ngpad@c- 7- ene- 4- car
boxylic aci d 20 (29) 86 StepA O NH2 + OptN O NH S 2200

(22 16.6 g, MDiorabfd A f el s ssbtnl At b reie) i fogen
t o a suspensil@hmofolMin dixiasoF0oply) wisiaddasl umderritegso iy b suspersiande 4+ n

di oxane (350;ggbpyfiRle- @-cg}b@ﬁ_lyl CRIRHS AERBEAL 158 mih Ok ToP AGld: RanTi Xt ur e
was concentr ated e resi t1tl one

ness
bet ween an alfifPSTHNE, d'f‘%fe?ﬂ?’f’ndwxﬁﬁ? W%ﬁﬂ’“ﬂ[‘?aﬁ ?Sdaﬁg’%“ they, 8~°r1 fieveas
washed with partitieneddeiveetn @Na S04y sohaiod oéNaHﬁXhmcﬂjAcmEe orgagicdayer was

triturated |@Jaﬂghlvﬁﬁﬁfrfﬁgy(jmgt(ﬂ§{ i,;gm aﬁgréx&ﬁf Tﬁﬁijes}ﬁ%%gtﬁr‘f%%uct 7-

dllsopropyl ether to 1% etitle
m z 333" ( w:lnbopropy [ tered off and washed with diisopropyl ether to g1ve 30.8 g (90 %)

10  ofthe title product 27: m/z = 333 (M+H)".

)
e NH O -0 Na™s
L
OH
© 28

Potassium tert-butoxide (21.8 g, 195 mmol) was added to a suspension of 2°-[[(4-iso-
15  propylthiazole-2-yl)(oxo)methylJamino]-4’-methoxy-3’-methylacetophenone (27,
30.8 g, 92.7 mmol) in ferz-butancl. The resulting reaction mixtures was heated at
100°C overnight. Then, the reaction mixture was cooled at room temnperature and
diluted with ether (100 mL). The precipitate was filtered off and washed with Et;0 to
give a powder (fraction A). The mother liquor was concentrated in vacuo, triturated in
20  ether, filtered off, and washed with ether to give a powder (fraction 2). Fractions 1 and
2 were mixed and poured into water (250 mL). The pH of the resulting solution was
adjusted to 6-7 (control with pH paper) with HC1 IN. The precipitate was filiered off,
washed with water and dried. Then, the solid was triturated in diisopropyl ether,
filtered off and dried to give 26 g (88%) of the title product 28 as a brownish solid: m/z
25 =315 (M+H)".

Step B



Step B'ONHS~-OM S OOH 27 28 Potassiumtert-butoxide (21.8 g,
195 mmol ) was added to a suspension of 2'-[[(4-is0o- 15
propyl thi azol e-2-yl) (oxo) met hyl ] am no] - 4' - net hoxy- 3" - net hyl acet opheno
ne (27, 30.8 g, 92.7 nmol) in tert-butanol. The resulting reaction
m xtures was heated at 100C overnlghﬁ Then, the reaction m xture
was cool ed at roomtenperature and diluted with ether (100 ni). The

precipitate (Y

(fraction A) \ﬁhe—ér%t%gg D?flg &??&S\S@%{zﬁ caezﬁ{ Ebgmetthgx agﬁ%e ﬁ?ﬁ?ur at ed
in 20 ether, 4fyloxyé2dd-diexo- &éﬁ@mmw B8R Oe nenadec7-gneré- carbpmm@ﬁld
(fraction 2) @gractions 1 and 2 were mxed and poured into water
(250 m.). The pH of the resulting solutionwas adjusted to 6-7
(control with pH paper) with HO IN The precipitate was filtered
off, washed with water and dried. Then, Re solid was triturated in
d||sopropyl ether, filtered offOgr edgto give 26 g (88% of the
title product 28 as a browni sh sol z 25 = 315 (MtH)+. 87 Step
C. Synthesis of Q

! N
18- 2- (4-i sopropyl t hi azol - 2-yl ) - 7- met Koxy- 8- fet-hyTui nol i n-
4-y| oxy] - 2, 15- di oxo- 3, 16-di azatri cycl o[ I4. . (4' 6] nonadec- 7- ene- 4-ca

rboxylic acid (29) N,X ~O\ NS 0O Hm:- ﬁ 0 tO29 5 The
title conpound was prepared fron1qU|noI|2f:88 ahd |nterned|ate 7
following the procedure (Step F repo

18-[2-[ 4- (isopropyl)thiazo] 2-yl] - 7 nethoxy-

qui nol i n-4-yl ox $ 2, 15-di oxo- 3, 16 dlazatrlcyclo[14 ' 6] nonadec-7
-ene- 4- cér b&%ﬁ’( compnoynd ias pyepared fam quipefipe 28 angl 1E§95Pr?ﬂ"€e >llowing the
Synt hesi s of pive¢due (S2ep(H-H) sqmrte@fdrtlBJ[Q{btls@)rgﬁy))tlﬁamnhﬂ)Wn&fhox -

met hyl qui nol g dryh 9%l 1-8,13 6 K0 9% . diartridc REAL b 65 Phddh- Red-L4' 6] nON

adec- 7- ene- 4-
carboxylic acid 10: m/z = 647 (M-+H)",

10  Example 10: Synthesis of N-[18-[2-(4-isopropylthiazol-2-y1)-7-methoxy-8-

0%

methylquinolin-4-yloxy]-2,15-dioxo-3,16-diazatricyclo[ 14.3.0.0"" Inonadec-7-ene-4-

carbonyl](cyclopropyl)sulfonamide (30)

The title compound was prepared from 18-[2-(4-isopropylthiazol-2-yl)-7-methoxy-8-
15  methylquinolin-4-yloxy]-2,15-dioxo-3,16-diazatricyclo[ 14.3.0.0*%]nonadec-7-ene-4-
carboxylic acid (29) following the procedure reported for synthesis of N-[[18-[2-[4-
(isopropyl)thiazol-2-y1]-7-methoxyquinolin-4-yloxy]-2,15-dioxo-3,16-
diazatricyclo[14.3.0.0*°|nonadec-7-en-4-yl]carbonyl] (cyclopropyl)sulfonamide 11: m/z
=750 (M+H)". 'TH NMR (CDCls): 0.90-1.00 (m, 1H), 1.1-1.2 (m, 4H), 1.4 (d, J= 6.9
20 Hz, 6H), 1.4-1.6 (m, 4H), 2.15-2.25 (m, 1H), 2.3-2.4 (m, 1H), 2.45-2.55 (m, 2H), 2.65
(s, 3H), 2.6-2.7 (m, 2H), 2.85-2.95 (m, 1H), 3.15-3.5 (m, 7H), 3.95 (d, /= 10.8 Hz,
1H), 3.95 (s, 3H), 4.1 (dd, J=11.5Hz, J=3.8 Hz, 1H), 4.6 (t, /=8 Hz, 1H), 5.0 (t, /=



carbonyl ] (cycl opropyl )sul fonamde (30) N i0O\ M ISO OH> 30 The
title conpound was prepared from

18-[ 2-(4-i sopropyl thiazol -2-yl)-7-nmet hoxy-8- 15

met hyl qui nol i n- 4-yl oxy] - 2, 15- di oxo- 3, 16-di azatricycl o[ 14. 3. 0. 04' 6] non
adec- 7-ene-4- carboxylic aC|d (29) fopfomnng t he procedure reported
‘for synthesis of N-[[18-[2-[4-

(i sopropyl)t z ]

di azatricycl g[}%ﬂf?g)é%é "EST agﬁ?}&ﬁg%j‘?gg&? e}ts%xo%b %?ﬁogﬁbg%@ul
fonam de 11: 1H).Z7.02(s;780), {88 = S SHANVR), (O3E1B)), 7.85 QEDJ1= D0 Hzpl H)L Hy.5 (br
1.1-1.2 (m lﬁ? 1.4 (d, J=6.9 20 Hz, 61-1), 1.4-1.6 (m 41-1),
2.15-2.25 (m 1), 2.3-2.4 (m 1H), 2. 45-2.55 (m 2H), 2.65 (s,
31-1), 2.6-2.7 (m ZFD, 2.85-2.95 (m 1H), 3.15-3.5 (m 7H), 3.95 (d,
J= 10. 8 H2, Eidmdle 113S8fhegis of BA-{Hmethbxy-2{(thikzoB2-yDqiindlin-4-Jloxg]-3 1 Hljoxo-
111), 4.6 (t, 2C } 5 (t, J=3.14
27150 8 3 1@571&?&%%1%[‘_1'11 1386502 ]ax{r?}daaq]eg 3. &@4 &ﬂ&{ll@d (351% RS
7.02 (s, 1FD, 7.2 (d, J= 9.5 Hz, 1FD 7.' , 111), 7.85 (d, J= 9.5
Hz, 1H), 10.5 (br s, 1H). 5 N ~Synht hesi s of

18- [ 7- met hoxy- 2- (t hi azol - 2- yI)qU| n- 4 onxy -2, 15-di oxo-

3,16-di azatricycl o[ 14. 3. 0. 04' 6]nonadec 7- ene- 4 Q Qoxyllc acid (31)
N$ ~S iODNI OHOH 'O,-& 31 TFhe titl épound was prepared
fron14-hydroxy-7-nethoxy-2-(thiazol-2-y| i ine and internediate
7 following the procedure (Step F-H) re te for 18-[2-[4 10

(i sopropyl)thiazol-2-yl]-7-methoxyquinoli éi¥£6xy] 2, 15- di oxo- 3, 16-
di azatricycl o[ 14. 3. 0. 04' 6] nonadec- 7- ene- 4~catr. buxylxc acid 10: mz =
591 (MrH) +. Exanple 12 Synt hesi s

of N-[18-[7- ”ﬁ‘h@ﬁ’ﬁé’ doubd 849pre § ardd) Tkl 408 dr ey 47-We@¥3-2- (thiazol-2-yl)quinoline
2, 15- di oxo- m%jeln% ate H%‘gﬁclwglixg ﬁme procegure ?At 1918 reporteg?'or 1% [(ia[ bonyl] (e

ycl opropyl ) - S
10  (isopropylthiazol-2-yl]-7-methoxyquinolin-4-yloxy]-2,15-dioxo-3,16-

diazatricyclo[14.3.0.0*%]nonadec-7-ene-4-carboxylic acid 10: m/z = 591 (M+H)".

Example 12: Synthesis of N-[18-[7-methoxy-2-(thiazol-2-yl)quinolin-4-yloxy]-
2,15-dioxo-3,16-diazatricyclo[ 14.3.0.0*®|nonadec-7-ene-4-carbonyl](cyclopropyl)-
15  sulfonamide (32).

The title compound was prepared from 18-[7-methoxy-2-(thiazol-2-yl)quinolin-
4-yloxyj-2,15-dioxo-3,16-diazatricyclo[ 14.3.0.0**|nonadec-7-ene-4-carboxylic acid
(31) following the procedure reported for synthesis of N-[[18-[2-[4-(isopropyl)thiazol-
20 2-yl]-7-methoxyquinolin-4-yloxy]-2,15-dioxo-3,16-diazatricyclo[ 14.3,0.0*¢|nonadec-
7-en-4-yl]carbonyl](cyclopropyl) sulfonamide 11: m/z = 694 (M~+H)". "H NMR
(CDCL): 0.90-1.5 (m, 9H), 1.6-1.8 (m, 8H), 2.1-2.4 (m, 2H), 2.45-2.55 (m, 2H), 2.6-2.7
(m, 1H), 2.9-3 (m, 1H), 3.9 (s, 3H), 4.12 (dd, /= 11.6 Hz, /=3.7 Hz, 1H), 5.1 (t, /=
7.9 Hz, 1), 5.00 (t, J= 9 Hz, 1H), 5.48 (1, /= 2.9 Hz, 1H), 5.7 (dd, /=182 Hz, /=



15 sulfonamde (32). N-$ iONI \ SO0 OHH ~OYy 32 The title
conmpound was prepared from 18-[ 7- met hoxy- 2-(t hi azol - 2-yl ) qui nol i n-
4-yl oxy] - 2, 15-di oxo- 3, 16-di azatri cycl o[ 14. 3. 0. 04' 6] nonadec- 7- ene-4-ca
rboxylic acid (31) follow ng the pro%gdure reported for synthesis of
N-[[18-[2-[4-(isopropyl)thiazol 20
2-yl]-7-met hoxyqui nol i n-4-yl oxy] - 2, 15- di oxo- 3, 16- dlazatrlcyclo[14 3.0
. 04' 6] nonade =
(04 Clnonadets fe st MCanPanydd 91 Pﬁ%ﬁbhfﬁéﬁﬁ?ﬁw ¢ BEED”
2.1-2.4 (m 2@, 3~ @51122 W9@mmai9ddefﬁ32(lﬁ 1@*)79@; =9.{ Hp 1),
11-1), 3.9 (9p.33bhs, 18).12 (dd J=11.6 Hz, J= 3.7 Hz, 1H), 5.1 (t, J=
7.9 Hz, 1H), 5.00 (t, J- 9 FE, 111) 5 48 (t, J= 2.9 Hz, 1H), 5.7
(dd, J= 18.2 Hz, J= 89 % s, 111 7.15 (dd, J= 9.1
Hz, J= 2.4 Hﬁ,_amata,_vsymwls 0j&8 26-memxy l-qp)fraqu-lfsyl%l@loquywlla-lzsrlm] 1H),

7.59 (s, 114p, 1574i6kd-316-Hazdridydt]14.3 10" Thofhdbdl7-ede=4 Qarb abiiB3). 10.3
(br s,( 1H) )525Exarrpcl(e 13: Syn}t{dﬁge[asldzj ToRdéd!7-ede=d Jarbokilic sb(B3)

18- [ 6- met hoxy- 3- (pyrazol - 1- yI)|squ|noI| -yl oxy] -
2, 15- di oxo- 3, 16- dlazatrlcyclo[1433 4, alponadec- 7- ene- 4- car boxyl i ¢

aci d (33). NO/ zZ-NOO NHS CH O 33 The t|tIe conmpound was
prepared from 1-hydr oxy- 6- met hoxy-8 ¥t azol - | )- i1soquinoline and
internediate 7 follow ng the procedure)(Steer Ot eported for 10

18-[2-[4-(isopropyl)thiazol-2-yl]-7- netT?%ngYﬁg | i n-4-yl oxy]
- 2, 15-di oxo- 3, 16- di aza- :

trlcyclo[14 3. 0. 04. 6] nonadec- 7- ene- 4- carb ¥|IC/aCId 10: mz = 574
(MtH) +. 33

The title compound was prepared from 1-hydroxy-6-methoxy-3-(pyrazol-1-yl)-
isoquinoline and intermediate 7 following the procedure (Step F-H) reported for

10 18-[2-[4-(isopropyD)thiazol-2-yl]-7-methoxyquinolin-4-yloxy]-2,15-dioxo-3,16-diaza-
tricyclo[14.3.0.0*%Inonadec-7-ene-4-carboxylic acid 10: m/z = 574 (M+H)".

Example 14: Synthesis of N-[18-[6-methoxy-3-(pyrazol-1-yl)isoquinolin-1-yloxy]-
2,15-dioxo-3,16-diazatricyclo[14.3 .0.0*%Inonadec-7-ene-4-carbonyl] (cyclopropyl)-
15 sulfonamide (34).

The title compound was prepared from 18-[6-methoxy-3-(pyrazol-1-yl)isoquinolin-
1-yloxy]-2,15-dioxo-3,16-diazatricyclo[14.3.0.0*¢Inonadec-7-ene-4-carboxylic acid
(33) following the procedure reported for synthesis of N-[[18-[2-[4-(isopropyl)thiazol-
20  2-yl]-7-methoxyquinolin-4-yloxy]-2,15-dioxo-3,16-diazatricyclo[14.3 .0.0*nonadec-
7-en-4-yl]carbonyl](cyclopropyl) sulfonamide 11: m/z = 677 (M-+H)",



Exanpl e 14: Synthesis

of N- [ 18- [ 6- net hoxy- 3- (pyrazol -1 -yl )i soqui nolin-I-yloxy]-

2, 15-di oxo- 3, 16-di azatricycl o[ 14. 3. 0. 04, 6] nonadec-7 -ene-4-carbonyl ]
(cycl opropyl)- 15 sulfonamde (34). ND / / .NOOSO" N> LN
34" The title conpound was prepared fr8m

18-[ 6- met hoxy- 3- (pyrazol - 1-yl )i soqui nol i n-

1-yl oxy] - 2,1 5:di oxo-3,16; di.azatricycl o . 0404 deG- L-8ne-4-ca
rboxylic aci M&ﬁéﬁ%ﬁ%ﬁﬂg%%%%x&%g%&r%% rlf(ég}%pgge)g?ég %ggl dgoxo%f
N-[ [ 18- [ 2- [ 4-3,1 edipzatyigyiclof . 386 [e@adec-7-ene-4-carboxylic acid (35).

2-yl]-7-met hoxyqui nol i n-4-yl oxy] - 2, 15-di oxo- 3, 16-di azatricycl o[ 14.3.0
. 04' 6] nonadec- 7-en-4-yl]carbonyl] (cycl op 6]%yl ) sulfonamde 11: nmlz =
677 (MrH) + 90 Exanpl e 15: Synth@si oy
18- [ 7- met hoxy- 2- (t hi azol - 4-yl ) qui n-4-yl oxy] - 2, 15- di oxo-

3, 16-di azatricycl o[ 14. 3. 0. 04' 6] nonadec{ 7- ene- 4-gapfoxylic acid (35).
N\ iO\ N\ SOH)-OH 35 The titlePconpo Swas prepared from

4- hydr oxy- 7- met hoxy- 2- (t hi azol - 4-yl ) qui r'og}-ng and internmediate 7
d f

followi ng the procedure (Step F-H) repor @r/' 8-[2-[4-
(i sopropyl)thiazol-2-yl]-7-nmethoxyquinoli yLOxy] - 2, 15- di oxo- 3, 16-
iazatricyclo- [ 14.3.0.04' 6] nonadec- 7- ene- oxytic acid 10: nfz
591 (M+H) +. Exanple 16: Synthesis of
N-[ 18- 7- met hoxy- 2- (t hi azol - 4-yl j nol i n-4-ylox 1 . -
> 15-d oxo- 3, He e SomPPRE RGBS H TRl A el P
ycl opropyly - andliftenediatke? (Bl6ving\e proc@iuve (Step-F-HBrepprt@l foOl &[2-[4-N
(isopropyl)thiazol-2-yl]-7-methoxyquinolin-4-yloxy]-2,15-dioxo-3,16-diazatricyclo-

[14.3.0.04’6]nonadec—7-ene-4-carboxy1ic acid 10: m/z =591 (M+H)".

o

Example 16: Synthesis of N-[18-[7-methoxy-2-(thiazol-4-yl)quinolin-4-yloxy]-
10 2,15-dioxo-3,16-diazatricyclo[ 1 4.3.0.0**|nonadec-7-ene-4-carbonyl](cyclopropyl)-

sulfonamide (36).
N—’”\S
/O N\ =
O\P
= 0. S,
o y N>

The title compound was prepared from 18-[7-methoxy-2-(thiazol-4-yl)quinolin-
4-yloxy]-2,15-dioxo-3,16-diazatricyclo[1 4.3.0.0*nonadec-7-ene-4-carboxylic acid

15 (35) following the procedure reported for synthesis of N-[[18-[2-[4-(isopropyl)thiazol-
2-yl]-7-methoxyquinolin-4-yloxy]-2,15-dioxo-3,16-diazatricyclo[ 1 4.3.0.0%|nonadec-
7-en-4-ylJcarbonyl](cyclopropyl)sulfonamide 11: m/z = 694 (M+H)". "H NMR
(CDCy): 0.80-1.55 (m, 13H), 1.80-1.98 (m, 3H), 2.19-2.28 (m, 1H), 2.30-2.40 (m, 1H),
2.47-2.62 (m, 2H), 2.63-2.75 (m, 2H), 2.88-2.96 (m, 1H), 3.97 (9s, 3H), 4.02(d, /=

20 11.5Hz, 1H), 4.11 (dd, J= 11.4 Hz, J=3.8 Hz, 1H), 4.60 (t, /= 7.9 Hz, 1H), 5.00 (1, J
=9.5 Hz, 1H), 5.49 (br s, 1H), 5.70-5.77 (m, 1H), 6.68 (s, 1H), 7.12 (dd, /=25 Hz, J=
9.1 Hz, 1H), 7.40 (d, /= 2.4 Hz, 1H), 7.59 (s, 1H), 7.96 (d, /= 9.1 Hz, 1H), 8.35(d, J
=2.1 Hz, 111), 8.94 (d, J= 2.1 Hz, 1H), 9.2 (br s, 1T1),



OHV H CNLn\ NOZ36 The title conmpound was prepared from

18- [ 7- met hoxy- 2- (t hi azol - 4-yl ) qui nol i n-

4-yl oxy] - 2, 15-di oxo- 3, 16-di azatri cycl o[ 14. 3. 0. 04' 6] nonadec- 7- ene-4-ca
rboxylic acid 15 (35) followi ng the procedure reported for synthesis
of N-[[18-[2-[4-(isopropyl)thiazol-

2-yl]-7- nethoxyquinolin 4-yl oxy] - 2, 15- di oxo- 3, 16- diazatricyclo[14 3. 0

. 04' 6] nonadeg- en- car 0 ul f de 1

694 (MrH) +, AS@%@%%‘? OP@]éoﬂémé? ’PEﬁE‘ ’%’yﬁ‘?‘ 10%65‘1& 2@,1%
2.19- 2. 28 ( n2,134djoxo3, Bodizzatfcytiof 1413-).0* @nmﬂ@@«wbmlcagd )2.75
(m 2H), 2.88-2.96 (m 1H), 3.97 (9s, 3H), 4.02 (d, J= 20 11.5 Hz,
111), 4.11 (dd, J= 11.4 Hz, J= 3.8BHz, 1 ’99) 4.60 (t, J= 7.9 Hz,

1H), 5.00 (t, J = 9.5 Hz, 1H), 11-1), 5.70-5.77 (m

111), 6.68 (s, 1H), 7.12 (dd, J= , J= 9.1 Hz, 1H), 7.40 (d, J=
2.4 Hz, 1H), 7.59 (s, 1H), 7.96 (d77 J¥ 9.1 Hz, QQ@ 8.35 (d, J =21
Hz, 1H) 8.94 (d, J= 2.1 Hz, 1H), 9.2%br s,H 3 .91 Exanpl e 17:

Synt hesi s of 18-[ 8-bronp-7- nethoxy 2- (t _yI)qU|noI|n 4-yl oxy] -
2, 15-di oxo- 3, 16-di azatricycl o[ 14. 3. 0. 04 nopadgc- 7- ene- 4- car boxyl i c
acid (41) Br N NSO O H\\,-OH NO 41 A Br Br ~O 1| NO2
NHZ 37 A solution of 2-brono-I-nethoxy- beAtene (500 ng, 2.16
mmol) in CH3CH (5 nL) and THE (5 nL) was added to a sol ution of
N144C1(572 nmg, 10.7 mmol) in water (5 nmL). Then, iron (325 nesh, 601
ng, 10.7 gmogg,wes added and the resulting

Br Br
/O\©/NOZ /0\©/NH
37

A solution of 2-bromo-1-methoxy-3-nitrobenzene (500 mg, 2.16 mmol) in CH;0H (5
mL) and THF (5 mL) was added to a solution of NH4C1 (572 mg, 10.7 mmol) in water
(5 mL). Then, iron (325 mesh, 601 mg, 10.7 mmol) was added and the resulting

10  mixture was heated to 70 °C under nitrogen. After 2.5 h, the reaction mixture was
cooled to room temperature, filtered over kieselguhr, diluted with AcOEt, and
successively washed with a saturated solution of NaHCO; in water and brine. The
organic layer was dried (Na,SO4) and evaporated. The residue was triturated in CH.Cl,
the filtered to give 390 mg (89 %) of the target product 37 as a beige solid.

Br Br
o ﬁl(
37 38 0O

Intermediate 38 was prepared from 2-bromo-m-anisidine (37) following the procedure
reported for synthesis of intermediate 22.
20

15
Step B



10 m xture was heated to 70 C under nitrogen. After 2.5 h, the
reaction mxture was cooled to roomtenperature, filtered over

ki esel guhr, diluted with AcOEt, and successively washed with a
saturated solution of NaHCO3 in water i’;\nd brine. The organic |ayer
was dried (Na2SO4) and evaporated. Thé" residue was triturated in
CH2C12, the filtered to give 390 ng (89 0/() of the target product 37
as a bei ge Sgi;!ﬁ% 15 Step BIBr Br NHZ ,O0,, NHZ 37 38 0

I nt er medi at e s prepared from 2-brono- man|5|d| (37) follow ng
the procedure reported for synthesis of interne |ar§‘§22. 20 92 Step
Cl Br BrO A\ Nz ~ONH 38 G"39 O Internedi &¢€ S(11.2 g, 45.9
nmol ) was added under nitr ”gzsuspens,l
t hi azol e- 2-carboxylic chlorid 15 eq, 68 -I),in dry di oxane
(500 nL). After 5 12 h at roomgt erature, t le neaction m xture was
concentrated under reduced pressure. Then, ethe¥ PZOO m.) was added
and t he resultlng m xture was_cool ed down to O C. The precipit

was filteredinsgrmediate 38{Lhé & -2 rmalhwes addedyynsler nitroganitg afSP%PE?ﬁ“BhO

The filtrat ethdﬁslecpmmtyhablﬂdmﬂmma &dq;cﬁsd; e $nidrg.dickaae (smlth)eAﬂas

partitiongd %)

evapor at eg b% %ttégl%; %?feﬂ g]ejrg# chr omaalfq g&}ch'}%% get %ﬁ%}e cCEt
1:1) provi deﬂregm@ 'gfhfra@%:r 00 e Waé@@éqd ang Fhsd%ﬂtmggmégﬂr%lwwqom down’
powder: Nz f B Thd precipiaRRvds filieatoffsid Svastied with ether to give a solid fraction

gr 8r grrgr 4 hygr @‘Kﬂ?ﬁ %E ’ hOX centrgteg L& e?Leducéﬁlp)r%EﬁIQ Oi'hqumdu%o\)ras pa.%tlolled
between AcOEt and 1N NaHCO;, dried (Na,S0O,), and evaporated. Purification by
10  column chromatography (heptane/AcOEt, 1:1) provided 9.8 g (60%) of the target
product 39 as a yellow powder: m/z = 3535, 357.

Step D. Synthesis of 8-bromo-4-hydroxy-7-methoxy-2-(thiazol-2-yl)quinoline (40).

N
0 R Br N7y
Br s o N ]
NH < N
—— P
OH
3 O 40

15  The title compound was prepared from intermediate 39 following the procedure
reported for synthesis of 4-hydroxy-7-methoxy-8-methyl-2-(thiazol-2-yl)quinoline
(24): m/z=1337, 339.

Step E. Synthesis of 18-[8-bromo-7-methoxy-2-(thiazol-2-yl)quinolin-4-yloxy]-
20  2,15-dioxo-3,16-diazatricyclo[ 14.3.0.0*%|nonadec-7-ene-4-carboxylic acid (41)

o T I

- B S
s
o]



1: oo 40 OCH 39 0 15 The title conmpound was prepared from
intermediate 39 follow ng the procedure reported for synthesis of
4- hydr oxy- 7- met hoxy- 8- net hyl - 2- (t hi azol -2-yl)quinoline (24): mz =
337, 339. Step E. Synthesis of

18- [ 8- br onp- 7- net hoxy- 2- (t hi azol - 2-yl $4ui nol i n- 4-yl oxy] - 20

2, 15-di oxo- 3, 16-di azatricycl o[ 14. 3. 0. 04' 6] nonadec- 7- ene- 4 carboxylic
acid (41) t.H] ~-

conpound vias T I ORPoR P SRR bR PRy g amshany et
2-yl) qui nol i ZeDquioyline{d0) snddntematidiate7 folibwingdhé prgcaduee (ﬁt&p&eHﬂnerO(tst fop
F-H) reporteggfny 4 iso ropyl)thlazol- ltZ'l] -7~ methoxyqumo]m-4-ylox 1-2,15-dioxo-3,16-diaza-

e b ovo B X@gé“éz(gbﬁf?‘?'@é?ﬁz R R

nonadec- 75 ene- 4 carboxyllc acid 10: ink = 670 (N%FD+ 5 Exanple 18:
Synthesi s of pkdulils ﬁ§ é%ﬂﬁb’l 6r N 18 -P8-Blon= X thia ol f 9@&
onadec- 7- ne 4-ca

foonyl )+ (Zciﬂw JB3asipr b aierignns) et 0 iooages Lo bl G 1 -

H N O 42 1@ymh@mpym¢mbmnmﬂmgnm was prepared from
18- [ 8- br ono- 7- net hoxy- 2- (t hi azol - 2-yl) -

qui nol i n-4-yl oxy] - 2, 15-di oxo- 3, 16erdi aza
ene- 4-carboxylic aci d (41) fobl own i
synthesis of N-[[ 18-[2-][ 4-

O\”
(i sopropyl)thiazol -2-yl]-7-methoxyquinolin-4-
-2, 15-di oxo- 3, 16-di azatri cycl o- 0, Qx_ﬁﬁqﬂ>

!T$cyclo[14 3. 0. 046] nonadec- 7-
R procedure reported for

10  The title compound was prepared from 18-[8-bromo-7-methoxy-2-(thiazol-2-yl)-
quinolin-4-yloxy]-2,15-dioxo-3,16-diazatricyclo[14.3. 0.04’6]nonadec—7—ene-
4-carboxylic acid (41) following the procedure reported for synthesis of N-[[18-[2-[4-
(isopropyl)thiazol-2-yl]-7-methoxyquinolin-4-yloxy]-2,15-dioxo-3,16-diazatricyclo-
[14.3.0.0*%]nonadec-7-en-4-yl]carbonyl](cyclopropyl) sulfonamide 11: m/z =773

15 (MHH)". "H NMR (CDCL): 0.90-0.98 (m, 1H), 1.05-2.0 (m, 2H), 1.27-1.58 (m, 9H),
1.80-1.97 (m, 3H), 2.18-2.24 (m, 1H), 2.29-2.38 (m, 1H), 2.48-2.62 (m, 2H), 2.69-2.73
(m, 2H), 2.88-2.94 (m, 1H), 4.01 (d, /= 11.8 Hz, 1H), 4.08 (5, 3H), 4.12 (dd, /= 11.5
Hz, J= 3.6 Hz, 1H), 4.61 (1, /= 7.9 Hz, 1H), 5.00 (t, /= 9.5 Hz, 1H), 5.47-5.60 (m,
1H), 5.70-5.77 (mm, 1H), 6.69 (br s, 1H), 7.24 (d, J=9.2 Hz, 1H), 7.55 (d, /= 3.2 Hz,

20 1ID), 7.59 (s, 1H), 7.98 (d, J= 3.2 Hz, 1H), 8.05 (d, /= 9.2 Hz, 1H), 8.20 (br s, 1H).

Example 19: Synthesis of 18-[8-chloro-2-(4-isopropylthiazol-2-yl)-7-methoxyquinolin-
4-yloxy]-14,14-dimethyl-2,15-dioxo-3,16-diazatricyclo[14.3 .0.0**Inonadec-7-ene-
4-carboxylic acid (49).
25
Step A: Synthesis of (2-amino-3-chloro-4-methoxyphenyl)(methyl)ketone (44).
Cl cl

43 4 O



[ 14. 3. 0. 04' 6] nonadec- 7-en-4-yl ] carbonyl ] (cycl opropyl) sul fonam de 11:
mz=773 15 (MtH)+. 'H NVR (CDC13): 0.90-0.98 (m 1H), 1.05-2.0 (m
214), 1.27-1.58 (m 914), 1.80-1.97 (m 314), 2.18-2.24 (m 111),
2.29-2.38 (m 11-1), 2.48-2.62 (m 2::%4 2.69-2.73 (m 214),
2.88-2.94 (m 114), 4.01 (d, J 118 11-1), 4.08 (s, 3H), 4.12
(dd,J:115HzJ—36Hz 4.61 (t, J=7.9 Hz, 11-1), 5.00 (t,

J= 9.5 Hz, 7

1y, 7. 24 (dsurgthr Bk Q%@I 1%%5‘%% (38 Hfioh, B it %@S&%@Yg@@&@fﬂq

1H). 7.98 (dnitrggemton spiation pj2 0@0%31’@@;:@@1@ 43£20.6 g4)31 ramol) in wyleng,

i—él% 2 Ei(a”ptZQS H8L). e idheyser I ?ﬁ@fwas Irl.'lolzl:ltorle()i during the addition andlwas kept below
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The title product 45 was prepared (79 %) from (2-amino-3-chloro-4-methoxyphenyl)-
(methyl)ketone (44) following the procedure reported for intermediate 39: m/z =353
(M)

25  Step C. Synthesis of 8-chloro-4-hydroxy-2-(4-isopropylthiazole-2-yl)-7-methoxy-

N
Cl OMS‘Q\ cl l\ll%f
&

quinoline (46).



Step B. Synthesis of
2'-[[(4-1isopropylthiazol e-2-yl) (oxo)nethyl]am no]-3"-chloro-

4' - met hoxyacet ophenone (45) CI O ONHOCO ~JJJ t + O/(N1 ,0ONH44
OCl 20 45 O The title product 45 was prepared (79 % from

( 2- ami no- 3- chl or o- 4- met hoxyphenyl ) - (#et hyl ) ketone (44) followi ng the
procedure reported for internediate 39: nmz = 353 (MtH) 25 Step C
Synt hesi s of ) , . .

8- chl or o- 4- hy aF 5% P5oqust #6 3y ISR &8 ook romy 4y - e ey a=ien2rdl (Pred-
(46). C OS @ethyillamidoNaf-cldpidv4’ Snethxyacetdheneng 5 (45)h efollpwing the dprocedne:

was prepar ed d,e8edor 4-Rfireky-1-Heftiok$ 8RR liﬂﬁ%@b?lﬁfuﬁbﬂ@m):'m/z = 335
met hyl ] am no].- 3! -.chl or 0- 4' - net hoxyacet ophenone (45) followng the
procedur e rh}%ﬁ? ed for

4- hydr oxy57- met hoxy- 8- net hyl - 2- (t hi azol - 2-yl)quinoline (24): mz =
335 (M+H)'. i e eql foy_¢4.; : 9 evTe ol
3.5- d onl br oS52D; “Bries SUTSERUIR (- qpronyliazale 2o T mthoxyaunols
NC N 'ON4% ~ON, 11 S 46 OH 47 O A solution of

8- chl or o- 4- hydr oxy- 2- (4-i sopropyl thiiazol e- 2-yl ) - 7- met hoxy-qui nol i ne
10 (46, 2.0 g, 5.973 mmwl)jn P (10 nmL) was heat edy 85 C during
30 mn. Then, the reacti on nmyxtlure was conceptrated uhder reduced

pressure. The residue ®aS{pourdd Si nt-e—iee- coold Tnailer S(20 m.), the
pH was adjusted to 10 withB0% NaOH, and extrattAi th CH2Cl2. The

organi c | ayer was washed4é/vithofbri ne, dried (I\/q' 04),ci filtered, and
evaporated to give 2.05 g (97% of the title cOnpound 47 as a yell ow

15 solid: mf A sﬁlu%gg 01(' MEM)OFG—4-hydroxy—z—(4-isopropylthiazole-z-yl)-7-methoxy—quinoline
10 (46, 2.0 g, 5.973 mmol) in POCI; (10 mL) was heated at 85 °C during 30 min. Then,
the reaction mixture was concentrated under reduced pressure. The residue was poured
into ice-cooled water (20 mL), the pH was adjusted to 10 with 50% NaOH, and
extracted with CH;Cl,. The organic layer was washed with brine, dried (MgSOs),
filtered, and evaporated to give 2.05 g (97%) of the title compound 47 as a yellow
15  solid: m/z =353 (M+H)".

Step E. Synthesis of 4-[8-chloro-2-(4-isopropylthiazol-2-yl)-7-methoxyquinolin-4-
yloxy]-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester (48)

cl N%,
OH 0 Ny 's
Cl l‘\l|l N\ H
0 N # '
-~ RS S + N e ; o )
& 0~ OH Y
7( 0 0 0 "
0
OH

20 NaH (60% in mineral oil, 679 mg, 17.0 mmol) was added under nitrogen to a solution
of Boc-trans-hydroxy-L-Proline (2.0 g, 5.66 mmol) in dry DMF (50 mL). After 30 min
at room temperature, a solution of 4,8-dichloro-2-(4-isopropylthiazole-2-yl)-7-
methoxyquinoline (47, 1.38 g, 5.94 mmol) in dry DMF (5 mL) was added. After 12 h at
room temperature, the reaction mixture was quenched with diluted HCI until pH 2,

25  extracted twice with EtOAc, washed with brine, dried (MgSO.), filtered and
concentrated under reduced pressure to give 3.2 g of crude product. Purification by



Step E. Synthesis of

4-[8-chl oro-2-(4-isopropyl thiazol-2-yl)-7-nmethoxyqui nolin-4-

yl oxy] -pyrrolidine-1,2-dicarboxylic acid Wert-butyl ester (48) C N
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To a stirred solution of 4-[8-chloro-2-(4-isopropylthiazol-2-yl)-7-methoxyquinolin-
4-yloxy]-pyrrolidine-1,2-dicarboxylic acid 1-fert-butyl ester (48, 3.4 g, 6.20 mmol) in
10 dry DMF (50 mL) was added (1R,28)-1-amino-2-vinylcyclopropanecarboxylic acid
ethyl ester tosylate (2.23 g, 6.82 mmol) and diisopropylethylamine (2.70 mL,
17.1 mmol). Then, HATU (2.59 g, 6.82 mmol) was added at 0 °C under nitrogen. After
30 min at 0 °C, the reaction mixture was successively allowed to warm up to room
temperature for 4 h, then diluted with water (150 mL) and extracted with EtOAc
15 (3x150 mL). The organic layers were combined and washed with a saturated solution
of NaHCQ;, water and brine, dried (MgSQOy), filtered and concentrated under reduced
pressure. Purification by column chromatography (gradient EtOAc/CH,Cl, 0:1 to 2:8)
afforded 3.0 g (70%) of the title product 49: m/z = 685 (M+H)".

20 Step G. Synthesis of 1-[[4-[8-chloro-2-(4-isopropylthiazol-2-yl)-7-methoxyquinolin-
4-yloxy]pyrrolidine-2-carbonyl]amino]-2-vinyleyclopropanecarboxylic acid ethyl ester
(50).



To a stirred solution of

4-[8-chl oro-2-(4-isopropyl thiazol-2-yl)-7-nmethoxyquinolin-

4-yl oxy] -pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester (48,
3.4 g, 6.20 nmol) in 10 dry DW (50 nL) was added

(IR 29) - 1-anmi no- 2-vi nyl cycl opr opanecabboxylic acid ethyl ester
tosylate (2.23 g, 6.82 mol) and diisopropylethylamne (2.70 niL, 17.1
nmml ). Then, HATU (2.59 g, 6.82 mmol ) was added at 0 C under
nitrogen. After 30 minat 0 C, the r tion m xture was cessively
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10 Step H. Synthesis of 2,2-dimethylnon-8-enoic acid ethyl ester (51).

/\/\/\x(ox/

51 0]

A solution of n-BuLi 2.5 M in hexanes (3.79 nil, 9.48 mmol) was added at —78 °C
under nitrogen to a solution of diisopropylamine (1.33 mL, 9.46 mmol) in dry THF
(10 mL). After 15 min, a solution of ethylisobutyrate (1.0 g, 8.61 mmol) in dry THF

15 (5.0 mL) was slowly added. After 30 min at—78 °C, a solution of 7-bromohept-1-ene
(1.68 g, 9.47 mmol) in HMPA (2.0 mL) was added drop wise and the reaction mixture
was allowed to warm up to room temperature. After 16 h, the reaction mixture was
quenched with diluted HCI, extracted with AcOEt, washed with brine, dried (MgSO4),
filtered and concentrated. Purification by flash chromatography (DCM/heptane, 2:8)

20 afforded 800 mg (44%) of the title product (51) as a colorless oil. TLC (DCM/hexanes
1/1): Rf=0.7.

Step I: Synthesis of 2,2-dimethylnon-8-enoic acid (52).



(10 nL). After 15 mn, a solution of ethylisobutyrate (1.0 g, 8.61
mmol) in dry THP 15 (5.0 nmL) was slowy added. After 30 mn at-78 C,
a solution of 7-bronpohept-1-ene (1.68 g, 9.47 mol) in HWA (2.0 nlL)
was added drop wise and the reaction nixture was allowed to warm up
to roomtenperature. After 16 h, the réaction m xture was quenched
with diluted HCl, extracted with AcOCEt, washed with brine, dried

(MgS™4), filtered and concentrated. Purification by fl

chr omat ogr aphy (DCI\/!h;p\t;QIe/\%%)gOZO af f or ded 6H t he

title product (51) a$ a“colorTe 571 . TLC(DCMhexaggs 1): Rf=
rd (52).
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To a solution of 2,2-dimethylnon-8-enoic acid (52, 239 mg, 1.3 mmol) in dry CH,Cl,
(10 mL) was added oxalyl chloride (165 mg, 2.6 mmol) and 2 drops of DMF. After 3h

15  at room temperature, the reaction mixture was concentrated and co-evaporated with
toluene. This crude acid chloride was successively re-dissolved in CH>Cl; and added to
a stirred solution of 1-[[4-[8-chloro-2-(4-isopropylthiazol-2-yl)-7-methoxyquinolin-
4-yloxy]pyrrolidine-2-carbonylJamino]-2-vinylcyclopropanecarboxylic acid ethyl ester
(50, 380 mg, 0.65 mmol) and triethylamine (264 pL, 1.95 mmol) in CH,Cl, (30 mL).

20  Afler 1.5 h, the resulting solution was successively washed with a saturated solution of
NaHCO; and brine, dried (MgS0s), filtered and concentrated under reduced pressure.
Purification by filash chromatography (gradient EtOAc/CH.Cl 0:1 to 2:8) afforded the
title product (53) as a colorless oil (490 mg, 100 %): m/z =751 (M-+H)".



(10 m.) was added oxalyl chloride (165 ng, 2.6 mml) and 2 drops of
DMF. After 3h 15 at roomtenperature, the reaction m xture was
concentrated and co-evaporated with toluene. This crude acid chloride
was successively re-dissolved in CH2Cl2 and added to a stirred

sol uti on of 99

1-[[4-[8-chl oro-2-(4-isopropylthiazol-2-yl)-7-nmethoxyquinolin-

4-yl oxy] pyrral.idine-2-carbonyl]am ngl-2-vinylcyclopropanecar boxylic
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was successi v‘géaybagﬁglggd ¢Hhh a saturated solution of NaHCO3 and

brine, dried (MSO4), filtéred and concentrated under reduced

pressure. Purification by flash chromatogr y (gradient

Et OAc/ CH2C12 0:1 to 2:8) afforded the tif product (53) as a

colorless oil (490 ng, 100 %9: @z J= Fpl H+. 99 Step K
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1-[[4-[8-chl oro-2-(4-isopropylthiazol-2-yN)- 0 j

7- met hoxyqui nol i n- 4-yl oxy] - 1- ( 2, 2- di net hyl - 8%noyl ) pyr olidine-

2- car bonyl ] am no] - 2- vi nyl cycl opr opanecar [chacid ethyl ester (53)

followng the procedure (Steps G and H) rep&rted for

18-[2-[4- (i sopropyl)thiazol-2-yl]-7-nmethoxy-

qui nol i n-4-yl oxy] - 2, 15- di oxo- 3, 16-di azatri cycl o[ 14. 3. 0. 046]
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qui nol i n- 4-yl_oxy] - 4-di me - - di 0x0-3, 16-di azatrLeyclof.
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Cl N 11 ~O Mroc&@e (Steps G and H) reported for 18-[2-[4-(isopropyl)thiazol-2-yl]-7-methoxy-
quinolin-4-yloxy]-2,15-dioxo-3, 16-diazatricyclo[ 14.3.0.0%°] nonadec-7-ene-

10  4-carboxylic acid 10: m/z = 695 (M+H)",

- 7- met hgxyqui nol i n-

Example 20: Synthesis of N-[18-[8-chloro-2-(4-isopropylthiazol-2-yl)-7-methoxy-
quinolin-4-yloxy]-14,14-dimethyl-2,15-dioxo-3,16-diazatricyclo[14.3.0.0*Jnonadec-
7-ene-4-carbonyl](cyclopropyl)sulfonamide (55).

15 %5

The title compound was prepared from 18-[8-chloro-2-(4-isopropylthiazol-2-yl)-
7-methoxyquinolin-4-yloxy]-14,14-dimethyl-2,15-dioxo-3,16-diazatricycio-
[14.3.0.0**]nonadec-7-ene-4-carboxylic acid (54) following the procedure reported for
synthesis of N-[[18-[2-[4-(isopropyl)thiazol-2-y1]-7-methoxyquinolin-4-yloxy]-



S ONNHHO/ 15 55 The title conpound was prepared from
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The title compound was prepared from 8-chloro-4-hydroxy-2-(4-isopropylthiazole-
2-yl)-7-methoxyquinoline (46), oct-7-enoic acid and intermediate 5 following the

15 procedure (Step D-H) reported for 18-[2-[4-(isopropyl)thiazol-2-yl]-7-methoxy-
quinolin-4-yloxy]-2,15-dioxo-3,16-diazatricyclo[14.3.0.0*°] nonadec-7-ene-
4-carboxylic acid 10: m/z = 653 (M+H)".

Example 22: Synthesis of N-[17-[8-chloro-2-(4-isopropylthiazol-2-yl)-7-methoxy-
20  quinolin-4-yloxy]-2,14-dioxo-3,15-diazatricyclo[13.3.0.0**|octadec-7-ene-4-carbonyl]-
(cyclopropyl)sulfonamide (57).



Cl NIiONSO-S9 OH NOS57 The title conpound was prepared from
17-[8-chl oro-2-(4-isopropylthiazol-2-yl)-

7- met hoxyqui nol i n- 4-yl oxy] - 2, 14-di oxo- 3, 15-di azatricycl o[ 13. 3. 0. 04,

6] oct adec- 7- ene- 4-carboxylic acid (56) follow ng the procedure
reported for synthesis of N-[[ 18-[2-[# 5

(1 sopropyl)thiazol-2-yl]-7-nmethoxyqui nolin-4-yl oxy] -2, 15-di oxo-3, 16-d

iazatricycl o- .
[ 14. 3. 0. 04' 6] nonadec- 7-en- 4-yl ] car bonyl ] ( | opr opyl ) sul f onam de 11:
mz = 756 (MtH) +.' HIVI\/R(CDClB)c|09O1\,l \98(m 1H), 1.05-2.0 (m

2H), 1.3-1.4 (m 9H), 1.5 1. 6 (M 2] -165(m1H) 1.75-1.9
(m 5H), 2223(m114)23 1H), 55(m2H)
2.6-2.7 (m 1H), 2.75-2.85 (m d ¥°15-3. 25 3.8 (d, J= 10
11.2 Hz, 1H), 4.15 (s, 313), 3.25 (dd J= 11 Dé..\a% = 4.5 Hz, 1H),
47(t,J:71Hz 1H), 5.2 (t, JlO (brs 1H),
5.6-5.7 (m H)69(brs,1|—|),71( 721(d J= 9.5 Hz,
1H) 76(5 1H), 8 (d, J= 9.5 Hz, 1H), 08)( s, 1H). Exanple 23:
Synt hesi s of 17-[2-(4-isopropy|thi azol - ) - #- met hoxy- 8- et hyl 15
qui nol i n- 4-yl oxy] - 2, 14- di oxo- 3, 15- di azat4 | o[ 13. 3. 0. 04' 6] oct adec-7

-ene-4-carboxylic acid (58). N iOS o @®H~-OH Nt~ O/ 58 The
title conpound was prepared from

4- hydr oxy- 2- (The mﬂgpwmpqzlndrwaapmmdﬁo)n 177 Rpahl droRy(48sapetdylthinecli?eyl)-ne

E é?)e C[))(':}‘D 7r qflgéﬁt%i% ?%Igﬁﬁlq ~J1d: Qrﬁ-gﬂl@io% Ps- Hﬁ& Ltﬁt‘,’ycﬂ)@lé $8.0% qgctme?@gé)%b'r e

102 IOqui nol i p ‘535%%{”@? k"cﬁ SP?rfegé %’Ptf Sl% %N 36t [

nonadec- 7-Senélsoptamd)ﬂuazq1-l2l-3d] ﬁﬂm&ﬂihok@qumdlm-#yﬁﬁﬂ -2, Mok 0-3,16-diazatricyclo-
[14.3.0.0*Inonadec-7-en-4-yl]carbonyl](cyclopropyl)sulfonamide 11: m/z = 756
(M+H)". "TH NMR (CDCl): 0.90-0.98 (m, 1H), 1.05-2.0 (m, 2H), 1.3-1.4 (m, 9TI), 1.5-
1.6 (m, 2H), 1.6-1.65 (m, 1H), 1.75-1.9 (m, 5H), 2.2-2.3 (m, 1H), 2.3-2.4 (m, 1H),
2.45-2.55 (m, 2H), 2.6-2.7 (m, 1H), 2.75-2.85 (m, 1H), 3.15-3.25 (m, 1H), 3.8 (d, J=

10 11.2 Hz, 1H), 4.15 (s, 3H), 3.25(dd, J=11.15 Hz, J=4.5 Hz, 1H), 4.7 (1, /= 7.1 Hz,

1H), 5.2 (t, /= 10.4 Hz, 1H), 5.5 (br 5, 1H), 5.6-5.7 {m, 1H), 6.9 (br s, 1H), 7.1 (s, 1H),
7.21 (d, J=9.5 Hz, 1H), 7.6 (s, LH), 8 (d, /= 9.5 Hz, 1H), 10.8 (br s, 1H).

Example 23: Synthesis of 17-[2-(4-isopropylthiazol-2-yl)-7-methoxy-8-methyl-
15  quinolin-4-yloxy]-2,14-dioxo-3,15-diazatricyclo[13.3.0.0*%Joctadec-7-ene-4-carboxylic
acid (58).

The title compound was prepared from 4-hydroxy-2-(4-isopropylthiazol-2-yl)-
7T-methoxy-8-methylquinoline (28), oct-7-enoic acid and intermediate 5 following the
20 procedure (Step D-H) reported for 18-[2-[4-(isopropyl)thiazol-2-y1]-7-methoxy-



Exanpl e 24: Synt hesis of
N-[17-[2-(4-isopropylthiazol-2-yl)-7-nmethoxy-8-nmethyl 5

qui nol i n-4-yl oxy] - 2, 14-di oxo- 3, 15-di azatricycl o[ 13. 3. 0. 04' 6] oct adec-7
-ene-4-carbonyl]- (cyclopropyl)sulfonamde (59). N iOS OHHS ~~Y
59 The title conpound was prepared frdf

17-[2-(4-isopr opyI t hi azol - 2-yl ) -7-met hoxy-

8- met hyl qui nol i n-.4-yl.o 4- di,9x0- 3, 15- eycl o

13. 3. 0. 04' 6] IRhE4 @@J%I S50-3 1P 'i“i‘"'%q%@zg %@?ﬂ%ﬁﬂz}m—g t he
procedur e reﬁb«aarwyh@acléymrnéa'@MM% [18-[2-[ 4

(1 sopropyl)thiazol-2-yl]-7-nmethoxyqui nolin-4-yl oxy] -2, 15-di oxo-3, 16-d
iazatricycl o-

14. 3. 0. 04' 6] 4y Sgnthesis AN BT Harrisoprpeithiprobgily Tanethomurgetingl -
Mz = 7365 ( Muitplin'aHy1oyR 2 1ZBEbSY-3, 16-deBettic@lo[ 3800 FpeaddS-anelb coanyl]-
114), 1. 15- 1. J= 6.9 Hz, 6H), 1.4-1.55 (m 314),
1.6-1.8 (m 3%"“%0 "21f°§‘Jé’m?%(§%4) 2.15 15 2.25 (m 2H), 2.3-2.4 (m
1H), 2.45-2.55 (m 114), 2.6-2.7 (m 1H), 265 (s, 3H), 2.9-3 (m
1H), 3-3.1 (m 1H), 3.15-3.25 (m 1H) 3-€5 (d, J= 10.8 Hz, 1H), 3.95
(s, 3H), 4.1 (dd, J= 11.3 Hzg J5 3. H, 4.6 (t, J= 8.0 Hz,
1H), 5.0 (t, J= 10.6 Hz, 1H{ £ J53.2 He dH) 5.60-5.70 (m

114), 6.75 (s, 111), 7.02 (s, 1 (d J=@9. 114), 7.5 (s,
20&E1qa e 25. Synt hesi s
hy

1H), 7.9 (d, J= 9.2 Hz, 1H), 11 (br

Oof N-[17-[ 2- (4-i sopropyl t hiazol -2-yl)-4 | -

qui nol i n-4-yl oxy] - 2, 14-di oxo- 3, 15-di azﬁa@ ‘[ 13 3. 0 04' 6] oct adec-7
-ene-4-carbonyl]- (1-nethylcycl opropyl | f onard de (60). 103 \\ NiO
~N SOH~HS\/ 00 60 The title co d s prepared from

17-[2-(4-isopropylthiazol-2-yl)-7-metho
8- net hyl qui nol i n-4-yl oxy] - 2, 14- di oxo- 3, 15-59i azatricycl o[ 13.3.0.04.6]0
ct adec- 7-ene- 4-carboxylic acid (58) and 1

-met hyl cycl ORhS Eﬁelz géjnlqgo%grvgag}e)reﬁ)grlecli om nlgl fzhﬁ-lg r];)?c%)% azol -2-y])-7-methoxy-

8-methylquinolin-4-yloxy]-2,14-dioxo-3,15-diazatricyclo[13.3.0.0*¢]octadec-7-ene-

10 4-carboxylic acid (58) following the procedure reported for synthesis of N-[[18-[2-[4-
(isopropyl)thiazol-2-yl]-7-methoxyquinolin-4-yloxy]-2,15-dioxo-3,16-diazatricyclo-
[14.3.0.04’6]nonadec-7-en-4-y1]carbonyl](cyclopropyl)sulfonamide 11: m/z="736
(M+H)". "H NMR (CDCL): 0.90-1.01 (m, 1H), 1.05-1.15 (m, 1H), 1.15-1.45 (m, 5H),
1.45 (d, /= 6.9 Hz, 6H), 1.4-1.55 (m, 3H), 1.6-1.8 (m, 2H), 2.85-2.95 (m, 1H), 2.15-

15 2.25 (m, 2H), 2.3-2.4 (m, 1H), 2.45-2.55 (m, 1H), 2.6-2.7 (m, 1H), 2.65 (s, 3H), 2.9-3
(m, 1H), 3-3.1 (m, 1H), 3.15-3.25 (m, 1H), 3.85 (d, /= 10.8 Hz, 1H), 3.95 (s, 3H), 4.1
(dd, J=11.3 Hz, J= 3.6 Hz, 1H), 4.6 (1, /= 8.0 Hz, 1H), 5.0 (1, /= 10.6 Hz, 1H), 5.5
(t, J=3.2 Hz, 1H), 5.60-5.70 (m, 1H), 6.75 (s, 1H), 7.02 (s, 1H), 7.2 (d, /= 9.2 Hz,
1H), 7.5 (s, 1H), 7.9 (d, J=9.2 Hz, 1H), 11 (br s, 1H),

20
Example 25: Synthesis of N-[17-[2-(4-isopropylthiazol-2-yl)-7-methoxy-8-methyl-
quinolin-4-yloxy]-2,14-dioxo-3,15-diazatricyclo[13.3 .0.04’6] octadec-7-ene-4-carbonyl]-
(1-methylcyclopropyl)sulfonamide (60).



5 reported for synthesis
ofN—[[18-[2-[4-(isopropyl)thiazol-2-y|]-7-nethoxyquinoIin-

4-yl oxy] - 2, 15-di oxo- 3, 16-di azatri cycl o[ 14. 3. 0. 04’

6]nonadec 7-en- 4- yl ] carbonyl] - (cyclopropyl)sulfonanlde 11: mz = 750
(Ml T)+. 1H NMR (CDC13): 0.90-1.01 (m!® 1H), 1.05-1.15 (m 114),
1.15-1.45 (m 4H), 1.45 (d, J= 6.9 Hz, 6H), 1.4-1.5 (m 3H), 1.55
(s, 311), 1.6-1.8 (m 211), 2.85-2.95 (m\1H), 2.15-2.25 (m 2H)
2.3-2.4 (m 1H), 10 2.45-2.55 (m 113), 2.62.7 (m 1H), 2.65 (s,

3H), 2.9-3.0 (m 1H), 3-3.1 (m 113), - 3.25 (m 1H), 3.85 (d, J:
10.8 Hz, 1H), 3.95 (s, 3H), 40l (d 3 Hz, J= 3.6 Hz, 1H), 4.6
(t, J= 8.0 Hz, 1H), 5.0 (t, J=
5.60-5.70 (m 113), 6.75 (s, 1
1H), 7.5 (s, 111), 7.9 (d, J= 9.2
26: Synthe5|s

‘ ,13),5.05qet,3_33Hz 1H),
2 (s, ‘s (d, J= 9.2 Hz,
‘, 1FD,P;E§fﬁ 1H). 15 Exanple

) =%- met hoxy-

qU|noI|n 4-yl oxy] - 2 14 di oxo- 3, 15-di aza 13. 3. 0. 04' 6] oct adec-7

- ene-4-carbonyl | - (1-nethy|cyc|opropy|) ide (61). C N i0 N~
S0,11 OHH N O\NL/I 61 104 The tr onpound was prepared
from 17-[8-chl oro-2-(4-isopropylthiazol-2-88l)-
7- met hoxyqui nol i n- 4-yl oxy] - 2, 14- di oxo- 3, 15-di azatricycl o[ 13. 3. 0. 04. 6]
oct adec- 7- en&heitle aompmylkliwaswpdre(l%)n BRR-(4-isopropylthiazol-2-yl)-7-methoxy-
1- ”ﬁ]hw CYC:C %%&B bibhifa Sg'lﬂ Sf2f19ldiu 3 0s- Hﬂlaﬁatﬂ?c!y%)?% 8. P:]q]@d?ﬂfeE-@df:lnE-or c
synthesis o 0 azol - 2- e oxyqui nol.i n
2Vl oxy] -2 14 ﬂ%a%%( ) Sl PRyl P i (HTo 9 Refrosng
carbonyl]3 (Wmhnqbfmpyxht)lemﬂﬁl\bE[a&q[waéqproﬂylz)ﬂﬁfakﬁl-zwmmethibkmolm-
(CbC13): 0.9 3 9 Hz,
61 a5 % gﬁ )%ﬁ‘ 2 1'@-dlo£d*3 1? 1:]139?%}5'(90[(1%% o%ii*)]noéadéc (’% eff-4 }‘?i]lcar?oon }- o
213) 1.9-2. @Mi)sulﬁmimﬁleﬁ( TR H‘#‘(‘% C%g;h) $.9¢:1.03 (171= (m
2H), 3-3.1 (ITH)J]J.@B—I 18 (th511B), 28 5{1m5 (ki 3}1), 13453d37 4 6(OrHlz, BHY,) 1.4-3.56m3 3 1),
( m 113) 3 : OB 8.
1 b gt iyl e b 4y )
6 9 (br éO 123‘)’5 2.55 (o, (131), 2627 (15 13D %465 G319, 39130 (g, ), 37“39:{% 4H), BH);
7.95 (d, J= 9,23 (7 104, B85 (d,10=808Hz, $H), B165)(s, 3H), 4.1 (dd, J=11.3 Hz, J= 3.6 Hz,
1H), 4.6 (1, J= 8.0 Hz, 1H), 5.0 (1, /= 10.6 Hz, 1H), 5.5 (t, J= 3.3 Hz, 1H), 5.60-5.70
(m, 1H), 6.75 (s, 1H), 7.02 (s, 1H), 7.2 (d, /= 9.2 Hz, 1H), 7.5 (s, 1H), 7.9 (d, J=9.2
Hz, 1H), 11 (br s, 1H).
15
Example 26: Synthesis of N-[17-[8-chloro-2-(4-iscpropylthiazol-2-yl)-7-methoxy-
quinolin-4-yloxy]-2,14-dioxo-3,15-diazatricyclo[13.3.0.0*°Joctadec-7-ene-4-carbonyl]-
(1-methylcyclopropyl)sulfonamide (61).
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Exanpl e 27: Synt hesis of

17-[2-(4-isopropyl thiazol-2-yl)-7-methoxy-8-nmethyl 15

qui nol i n-4-yl oxy] - 2, 14-di oxo- 3, 15-di azatricycl o[ 13. 3. 0. 04' 6] oct adec-7
-ene-4-carboxylic acid (62) N iO N- I So OH)-OH O/ 62 The
title conpound was prepared from

4- hydr oxy- 2- ( 4- |sopropylth|azol 2- yI)- 7-nethoxyquinollne

%(':}'D 7r :Bg'r fegﬁ%eqltfa com'poun rv[rre%%l)lre%[al%d%’ H %Méhqgrot?&-l c';p?'(%ay%ﬂlazolgzsgzﬁ-p 20

18- [ 2- [ 4- (i sdpmeibyryauitioindtyloxyh2 L4rdinxa-ho s gipantrieclol 43 PiGKpgtadec-T-ene-
2, 15- di oxo- 3,41&n1H E@hdld b L4ncthyloyQibpRiby RARRARG FoBAEME tHeArbedk C

TNy [ ¢ emorl Fy YRR lsa%fﬁ@g@#? %%?ﬁ@@es 3 3 Tamespgeyquinolin-
4-yl oxy] - 2, 141-1'210&636’-5135 disxatB d paliazhizigylofl 43, o’ anﬁHdBQ-G@Diﬂdﬂﬂﬁaﬂooaﬂé*- 4-ca

ngnélgl T§1 gyg!: p?&})ﬁh))s%}fbﬁ&ﬁlamﬂ%/éﬁ%ho GABI*. X1 NMR REDEL): 8.0 55 bh, ~
17-[ 2- (4- |sodﬁ3p§P§§ Eﬁé\lﬁ Qﬁf&ﬁg;{; &b, 1.45-1.55 (m, 2m), 1.5 (s, 3H), 1.55-

8- et hyl qui ndl7 @m,25)) b‘is«]l HAm] Y 121 I BHY R 224 (i, BFE), BRI Gn,0H)A2.6] 0
ctadec-7-ene- (f‘n‘f, 03%'1'(90 ﬁ‘ﬁb Cé 156235 R BV 88 4 e 19H,ACe9Y (|, TAPA'd @I

for syntheS|s 0
(i sopr opyl?) t Hi a%]oqS W}“%’ﬁr&%@%%(huﬁoﬁm{a 195y -T2 1856 Blzp JIdh 3,51BK d
i azatricycl os, 1H), 5657(m 1H), 6.9 (br s, 1H), 7.1 (s, 1), 7.2 (d, J= 9.3 Hz, 1H), 7.53 (s, 1H),

[14.3.0.04' 6 C I](cyclopropyl)sulfonanide 11:
mz = 722 h flﬁ%d%ﬂlﬁb&géﬁﬁpgﬂgg 1.77 (m 17H), 1.94 (dd, J=
6.0 Hz, J-97Hz , 2.12-2.26 (m 2H), 2.37 (dd, J= 7.3 Hz, 16.4
Hz, lH) 2. 5Ex2m§1b g'frrsyzahes:s of 1942 -(4isopddpylthizzo2-y()M-mbtHbxy-8-rdethylm

1H), 9215( qumo 4—y10xy] (2514 dqi(l)_'x)dé f'S %.1 étglgyclo‘J[B §064 ls]‘(Z)(’:teui‘ec 73ene-4 -carboxylic

acid (62)

= S
o
Q
o, H ﬁ“OH

The title compound was prepared from 4-hydroxy-2-(4-isopropylthiazol-2-yl)-
7-methoxyquinoline, oct-7-enoic acid and intermediate 5 following the procedure (Step

20 D-H) reported for 18-[2-[4-(isopropyl)thiazol-2-yl]-7-methoxyquinolin-4-yloxy]-
2,15-dioxo-3,1 6-diaza1ricyclo[14.3.0.04'6] nonadec-7-ene-4-carboxylic acid 10: m/z =
619 (M+H)".

Example 28: Synthesis of N-[17-[2-(4-isopropylthiazol-2-yl)-7-methoxyquinolin-
25 4-yloxy]-2,14-dioxo-3,15-diazatricyclof13.3.0.0*"]octadec-7-ene-4-carbonyl]-
(cyclopropyl)sulfonamide (63)



10 1H), 4.58 (t, J= 7.9 Hz, 1H), 5.0 5 (t, J=10.6 Hz, 1H), 5.53 (m

1H, 5.66 (m 1H, 6.58 (s, 11-1), 7.06 (s, 1H), 7.12 (dd, J= 2.5

Hz, J= 9.1 Hz, 1H), 7.37 (d, J= 2.5 Hz, 1H), 7.56 (s, 111), 7.93 (d,

J— 9.1 Hz, 1H), 10.8 (br s, 1H). Exanple 29: Synthesis of
N-[17-[2-(4-isopropylthiazol-2-yl)-7- &% hoxyqui nolin- 15

4-yl oxy] - 2, 14- di oxo- 3, 15-di azatricycl o[ 13. 3. 0. 04' 6] oct adecane- 4- car bo

nyl]- (cyclopropyl)sulfonamide (64) Nt iON SOO O0'SOtNNH\- H

64 To a solution of olefin
N-[17-[2-(4-isopropylthiazol-2- yI) 7- n'eN xyqui nol i n- 4-yl oxy] -
2, 14-di oxo- 3, 15-di azatrlcyclo . Oy 04 84 ctadec 7-ene-4- carbonyl](c
ycI opropyl) 20 sul fonam de (63 139 rrrEPI@) in MOH (3.0 nl)
heated at 80 C, was added 106 rii sopr @py nzene
sul f onohydr azi de (Tri sNHNH2) and tr| t hyl am e\\pd)rt W se over
several hours. Then, the reaction thQﬂ({‘u coﬁ'centrat ed under

I

reduced pressure. The resi due was par .bet ween CH2C12 and a
saturated solution of NaHCO3, successi

yOvva7 ed with HCI IN and
brine, dried (MgSO™4), filtered and 5 ev . Purification by
fl ash chromat ography (gradi ent of AcCEt@Q{Z, 0:1to 1:9) foll owed
by recrystallization fromisopropyl ether/ m@atrol eumether, and then
preparative HPLC afforded 6 ng (6% of the title product (59) as a

whi t wd = 724 (MK EAN 11
1522705 ( mS e cgmpsing WS Bloogyell b1 ool ot Y Mhediddy
111), 3.22 (#ymathylquigoln-4(waxyl- 4)4 dl@to%lii fhazagtigyclof 3. 30.9 ]Madeg-i’i%tew

ﬁbl) 74120 ( Y-cadbo 1c9adﬂ(6 kd)uow%g&ﬁe piScedbteldepor@dTér é}ﬁtheaahbeJ[[l@E{z([s% 3

(5 115, 7 oaspirepgiistgy h% it Qg efﬁ)ﬁgﬁz 13 jokoR eyt

Synt hesi s of [¥. @010?1%noﬁadece?-as-ﬂfwl]@zrbbwl](d}’qhg)r¢pyd:)kuli®anude 11: m/z =722

2- (4- Fl uor o- gﬁﬂ%ﬁ*’“ﬁfﬂﬂﬁ)@dﬁt@m B-EEL M), 10_%4Q U @61, JRYIWIL, 1),

ester (65 Q5% (m, 2H), 2.37 (dd, J= 7.3 Hz, 16.4 Hz, 1H), 2.57-2.71 (m, 3H), 2.96 (m, 1H),
3.04 (m, 1H), 3.22 (m, 1H), 3.92 (m, 1H), 3.96 (s, 3H), 4.14 (dd, J=3.7 Hz, 11.3 Hz,

10 1H), 4.58 (t, J="7.9 Hz, 1H), 5.05 (t, /= 10.6 Hz, 1H), 5.53 (m, 1H), 5.66 (m, 1H),

6.58 (s, 1H), 7.06 (s, 1H), 7.12 (dd, J=2.5 Hz, J=9.1 Hz, 1H), 7.37 (d, /= 2.5 Hz,
1H), 7.56 (s, 1H), 7.93 (d, J=9.1 Hz, 1H), 10.8 (br s, 1H).

Example 29: Synthesis of N-[17-[2-(4-isopropylthiazol-2-yl)-7-methoxyquinolin-
15 4-yloxy]-2,14-dioxo-3,15-diazatricyclo[13.3 .0.0*octadecane-4-carbonyl]-
(cyclopropyl)sulfonamide (64)

To a solution of olefin N-[17-[2-(4-isopropylthiazol-2-yl)-7-methoxyquinolin-4-yloxy]-
2,14-dioxo-3,15-diazatricyclof13.3 .0.0*%octadec-7-ene-4-carbonyl](cyclopropyl)-
20 sulfonamide (63, 100 mg, 0.139 mmole) in MeOH (3.0 mL) heated at 80 °C, was added



O~1 4-Fluoro benzoic acid (700 ng, 5 mvl) was dissolved in

di chl oronet hane (20 m) and pyridine (2 m).

2- Am no- 4- net hoxy- 3- net hyl - benzoic acid nethyl ester (878 ng, 4.5
nmol ) was added and the mi xture was refluxed for 5 h. Water was added
and the 20 nixture was extracted with!¥ichl oronet hane. The organic
phase was dried, filtered and evaporat ed and t he afforded residue

was purified olurm hromat ra u W Ltk

et her - pent an@b %6 ﬁﬁl notBy%erlg% 1613@5{ ?g%tne fa“’i”eo)émg‘i\’)s
(MrH+) 318. 'msezo\(ensmud) be’lihmvthamﬁm)nmxm W@@ongelmteﬁgmdq;émdc
acid (66) Oprédshre\THd r@n&uc vedd phBfiondd BdrivéchNEH A1 dall M@Gr-AsRhtion oﬁ

2ol d methyl QUFiiOx BEERRRAE LA el T an e e T 0 R

m), watér (e?a@ratec) Panﬂcamn fosiflesh ¢lirorBatngriphy (Etadient qﬁwﬂ@@%aﬂé@l
to half. Acidil .f‘éfé”i‘?ﬁrb 1"%““‘%%“.‘*?%?@ R T e v
pure title coNpBRE ?@%@9 “’% %6%;)‘%@ Wﬁe\ﬁf‘g@(ﬁya 1tepow e

2- (4- Fl uor o- pmqu)m?y ﬁﬂm({m@mmyo—lqm(mazm 1982013 (66 2HD), 2252.85 |

\' N CH 10 |

aci d (66) (8 ﬁﬁﬁ%%mﬁh\;ﬁ%ﬁ%gﬁp@f% @3§I ﬁ¥)|358'ﬁ¥1,20 i )
for 4 n. Hhe debd@sl=15Hm é%BJ‘re?rﬁﬁe]&{)b§/5%ip§tw)99t5?2§al}[&£(t%(sw\/as
added and thaH:);‘Em (ﬂdt.ﬁ%ec'ﬁ Hﬁ@leHt MBs7.88 (4, g5 HE, 11D, 7.66 e 1HUI763 (d, J

title corrpoundgg I? $/5 (MtH) 285. 15 Exarrpl e 31: Ceneral
procedure for tThe pr paratloh of’ substituted guinazolin-4-ols R' R

OR

Example 30: Synthesis of a quinazoline as a P2 building block

15  2-(4-Fluoro-benzoylamino}-4-methoxy-3-methyl-benzoic acid methyl ester (65)

0O

4-Fluoro benzoic acid (700 mg, 5 mmol) was dissolved in dichloromethane (20 ml) and
pyridine (2 ml), 2-Amino-4-methoxy-3-methyl-benzoic acid methyl ester (878 mg, 4.5
mmol) was added and the mixture was refluxed for 5 h. Water was added and the

20 mixture was extracted with dichloromethane. The organic phase was dried, filtered and
evaporated and the afforded residue was purified by column chromatography on silica
gel, eluted with ether-pentane 1:1 which gave pure title compound (870 mg, 61 %). MS
(M+H") 318,

25  2-(4-Fluoro-benzovylamino)-4-methoxy-3-methyl-benzoic acid (66)

| )J\@
0 N
H
@] F

CH




" R I NORHR.. R NR" [A NHZ [B] [ NH [D] OH To a
suspensi on of a substituted 2-am no-benzamide [A] (1 eq) in dry THE
(60 M) was added pyridine (2 eq) and the m xture was cooled to 5C.
The acid chloride [B] 20 (1.25 eq) was added slowly and the m xture
was stirred at roomtenperature overnil¢ht. The nixture was

evapor at ed under reduced pressure and then suspended in water. The
compound was |.eft in the water for some hours fllteregmem washed
with col d watldPH Gi¥h 4dnleh¥ipadded i solpfen g ittrHvorp Bpnzgylanype)imehgey-3-
vacuum Yi el dnetBd-bkOfiio adllh enthyhesta 63 (870 g, 20Emiris}), instetlahydsfigran (15 mi),
ni cotinyl i arLqe stflBrRb AL 5 WIETg mxf 9ls nodRaRy5d & BE 240 §ater

used and the room t enperature

i nstead of (ﬂ%m h‘f’%ﬁfbﬁnaﬂ@éd prst the ol &Wd@“ﬁ?ﬁlto(h!lfe’a‘)ld\ﬁﬁ%“%@tﬁc%c gid
suspensi o5 offoldeidiby firaatagive plr 1le eahpound (880kngd, 100%4Ur e of wat er
and Et OH and %W A4 Was refluxed for two hours. The 108 EtCOH
was renoved un duced pressure, a solution of 5%citric acid was
added and the mixture was allowed to stay overnight. The product [D
was i sol at ed 2op-Flhdrb k@ R7-mdiltR-2msthgdquidzblinddlot67and di et hyl et her
and dried under vacuum 5 Exanple 32:

7- Met hoxy- 8- met hyl - 2- pyri di n- 3vl - gui nazol i n_4~QlF (68) / ,O0\ \ NiN
OH The general procedure describe i
2- am no-4- met hoxy- 3-nmet hyl benzarig ?
ni cotinyl chloride hydrochloride as gtidnchloride, which gave the
title conpound (2.5g, 92%, 10 [ M+H =264. Exanpl e 33:

7- Met hoxy- 8- met hyl - 2- pyri di n- 4yl - gui naz&"in-4-o0l (69) N \ N~ \ 110
OH The general procedure described in Exanple 31 was foll owed using
2-am no-4{ 2-(4-Fluoro-benzoylamino)-4-methoxy-3-methyl-benzoic acid (66) (830 mg, 2.7 mmol)

was heated to 150 °C in formamide (20 ml) for 4 h. The excess formamide was

removed by distillation. Water was added and the precipitated product was filtered of to
give pure title compound (642 mg, 83 %).
MS (M+H") 285.
15
Example 31: General procedure for the preparation of substituted quinazolin-4-ols

R " R"
R N 0 R' N)LR“' R N\ R™
By H i
© + Rl o . 2N
NH OH
o 8] e D]

To a suspension of a substituted 2-amino-benzamide [A] (1 eq) in dry THF (60 ml) was
added pyridine (2 eq) and the mixture was cooled to 5°C. The acid chloride [B]

20 (1.25 eq) was added slowly and the mixture was stirred at room temperature overnight.
The mixture was evaporated under reduced pressure and then suspended in water. The
compound was left in the water for some hours, filtered and washed with cold water
and diethyl ether. The product [C] was dried under vacuum. Yield: 90-100%.

When the acid chloride [B] used was a nicotinyl chloride hydrochloride, then 2.5 eq of

25 pyridine was used and the mixture was stirred for 2-3 days at room temperature instead
of over night. '

The formed amide [C] (1 eq) was added to a suspension of sodium carbonate (2.5 eq) in
a 1:1 mixture of water and EtOH and the mixture was refluxed for two hours. The



15 met hoxy- 3-net hyl benzam de as benzam de derivative and

i soni cotinoyl chloride hydrochloride as acid chloride, which gave the
title conpound (1.6 g, 60%, |[MtH =268. Exanple 34:

7- Met hoxy- 8- net hyl - 2- et hyl - gui nazolin-4-ol (70) 10 I~ iN 20 CH
The general procedure described in Exa*ple 31 was foll owed using

2- am no-4- et hoxy-3-net hyl benzam de as benzam de derivative [A] and

acetic acid chloride as acid chloride [B], which ve.the titl
conpound (2. ZgH KWWPWWBWS@W“% # solution Ofei%? citrie agid yas ad%i%n,d
2.6 (m 2H), tBe Akhfrs washllowetl th8tafy dyernidht. Th produ@GD] oras Bélhted by BBatips,

1H). 109 Exappl o : :
7 Net oxy- 6. ARSI Pih wates aod digthyl giher and deed underjagium, 1 6\ _
OH The general procedure described in Exanple 31 was foll owed using
2- ami no- 4 55 Exhinglke)3237Naéthyty-bertald deridis- R auiamiolie-4danes)at i ve [ Al
and 4-net hoxybenzoic acid chloride as acid chloride [B], which gave
the title conpound (5.5 g, 92% . 'H NVR DVSO- 6 2.38 (s, 3H, 3.82
(s, 3H), 3.92 (s, 3H), 7.04 (d, 2H), 7.20,(d \L14), 8.00 (d, 1H),
8.20 (d, 2H), 12.18 (s, 114). 10 Exam 6=
8- Met hoxy- 2- phenyl - qui nazol i n-4-ol (7 izN 110 i N OH The gener al
procedure described in Exanple 31 was fol lowed using 2-am no-4-.
nmet hoxy- 3- met hyl benzam de as benzam de dérivative [A] and benzoyl
chloride as acid chloride [B], which gave the title conpound (2.0 g,
80%) , [ M+H =Tk genesal prpaesime drstbeshingixgmple 31 swas fpfjowed using 2-arming-vy
614), 8.19 ( fhetiddy~3-hethdBbenpSamilld 49 benzimidgdbevalivs and nicotinyl chloride
2- (3- FI uor o- pOGRMIids AR oreWhiB b Hh B dohfpoticle. dg/ 84,0 I

’ 10 [M+H]=268.

Example 33: 7-Methox

OH

The general procedure described in Example 31 was followed using 2-amino-4-

15 methoxy-3-methyl benzamide as benzamide derivative and isonicotinoyl chloride
hydrochloride as acid chloride, which gave the title compound (1.6 g, 60%),
[M-+T]=268.

Example 34: 7-Methoxy-8-methyl-2-ethvl-quinazolin-4-o0l (70)

20 OH

The general procedure described in Example 31 was followed using 2-amino-4-

methoxy-3-methyl benzamide as benzamide derivative [A] and acetic acid chloride as

acid chloride [B], which gave the title compound (2.2 g, 100%).

"H-NMR DMSQ-Dg 8 1.2 (m, 3H), 2.38 (5, 3H), 2.6 (m, 2H), 3.90 (s, 3H), 7.18 (d,
25  2H),7.96 (d, 2H), 11.88 (s, 1II).



iN OH The general procedure described in Exanple 31 was foll owed

usi ng 2-am no-4- 20 net hoxy-3-nethyl benzam de as benzam de
derivative [A] and 3-fl uoro- benzoyl chI oride as acid chloride [B],
which gave the title conmpound (2.1 g, 73%, [MH =271. Exanple 38:
2-(3.5-Di fl uoro- phenyl) - 7- met hoxy- 8- méthyl - qui nazol i n-4-ol (74) 110 F
/Ol NN\ F N OH The general procedure described in Exanple 31 was
fol | owed usi ng 2-am no-4- nethoxy-3-nethyl benzam de as benzam de
derivative [A] and 3, 5- d|f| uor o- benzoyl chloride as aC| d chloride

[ B], [ Hag 1PHNg : 1o B8

Exarrple 39: 7I\/Ethoxy8rrethy| gumazolln4o| 75) /OI \' N, [/ iN
OH The title conmpound was fornmed as g bi progh en the ring closing
reaction, step [B] to [C], in thg_geg eredure was performed in
DVF rather than in EtOH 10 Exanpl € A§tivity of conpounds of
formula (1) Replicon assay The conpa#ndsNof fornmula (1) were

exam ned for activity in the inhibitiongf HCV RNA replication in a
cel lul ar assay. The assay denonstrated that the conpounds of 15

formula (1) hi bi ted activity agaj nst ons, fungti onal a
col 1 cul t u e Thpggnedraedine detng o ia mel s | R Lo e aEig  ano4-
expressi orf comghoxyeX-methyl begamidb esibdngamide idasvative A Jaind 4(:heB83ybSuoarsil

{8})01)28§05$nqﬁﬂoﬁgé%,3w@elhgﬁ@guaﬁig%ﬂ%%gﬂféqﬁferdo (s 35 boasr et al-

2)43 cr%nl ng
strategy. |n BSMRIBMSOEs fed 3G, s 3 &2 (% 302 SZ@)H)FH Qs%@
utilized the 1$I),88)OQ/(¢ 1 H <R 200ideiT); 2,18 (411D, Huh-7 1 uc/ neo (hereafter
referred to as Huh-Luc). This cell line harbors an RNA encoding a

bicistronic expr essi on construct
1 Example 36: 8-Methoxy-2-phenvl-quinazolin-4-ol (72

OH

The general procedure described in Example 31 was followed using 2-amino-4-
methoxy-3-methyl benzamide as benzamide derivative [A] and benzoyl chloride as
acid chloride [B], which gave the tifle compound (2.0 g, 80%), [M+H]=253.

15  'H-NMR DMSO-Ds & 3.97 (s, 3H), 7.39-7.72 (m, 6H), 8.19 (m, 2H), 12.48 (s, 1H).

Example 37: 2-(3-Fluoro-phenyl)-7-methoxy-8-methyl-guinazolin-4-o0l (73)

The general procedure described in Example 31 was followed using 2-amino-4-
20 methoxy-3-methyl benzamide as benzamide derivative {A] and 3-fluoro-benzoyl
chloride as acid chloride [B], which gave the title compound (2.1 g, 73%), [M+H]}=271.

Example 38: 2-




conprising the wild type NS3-NS5B regions of HCV type | b transl ated
froman Internal R bosone Entry Site (IRES) from

encephal onyocarditis virus (EMCV), preceded by a reporter portion
(FfL-luciferase), and a sel ectable marker portion (neon, 25 neonycin
phosphot ransferase). The construct isMordered by 5 and 3' NTRs
(non- translated regions) fromHCV type | b. Continued culture of the
replicon cells in the presence of 418 (neoRy i s dependent on the
replication of the HCV RNA. The stably transltected replicon cells
that express HCV RNA, which replicate$ auto Eﬂﬁusly and to high

| evel s, encoding inter alia |ucife?gse e Bsetef Or screening the
antiviral 30 conpounds. 111 The re L ¢gells were plated in 384
well plates in the presence of the tesSt a@and control conpounds which
wer e added in various concentrations. FoPHow ng an incubation of
three days, HCV replication was neasured by assaying |uciferase

aCéI Vi tP y (k }Jsifnllzhlg génesé\lfmaﬂgr L:wséhf)wiaﬁ%@?my viddlgslldvaddasingdhniieagent s
and a Perkin ner Vie m ultr at g4 .

cells in the n&eél?ﬂxybﬁ'mg%%% 5\?Se€%|zaglﬁﬁe ﬁ%rg‘% ‘e“;? E%Jea%g% %?%‘g‘éﬁgﬁée?%’ he
absence of amhloridhagrcidehlorided Bil,rwhidh gaye fheditleiopmpgunsk (2t 85%s iM6uHTIBn
| uci ferasg activity was nonitored on the Huh-Luc cells, enabling a

dose- responsge curve oSt con]ooign_g; ]Ego val ues were then
FERCs : of the compound

cal cul at ed, - are 5 eRES—t
required to decrease by 50%the |level of | detected |uciferase
rty-Ngf the genetically |inked

activity, or nore specifically, the a®i

HCV replicon RNA to replicate. The foll g Table 1 lists conpounds
that were prepared according to any one Wl e 15 above exanpl es.
The conpounds are nunbered with the sane nu®bers provided in
Exanpl es 1-29. The activities of the conpounds tested are al so

depi ct ed. TaHhe title conpawddvasdorned ag e bipreduct whop fheriggrggsing jgpetiogystep (32
P N~ H O 12 kNd, f4Be genebdt procedure was performed in DMF rather than in EtOH.
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Example 40: Activity of compounds of formula (T)

Replicon assay

The compounds of formula (I) were examined for activity in the inhibition of HCV
RNA replication in a cellular assay. The assay demonstrated that the compounds of

15 formula (I) exhibited activity against HCV replicons functional in a cell culture, The
cellular assay was based on a bicistronic expression construct, as described by
Lohmann et al. (1999) Science vol. 285 pp. 110-113 with modifications described by
Krieger et al. (2001) Journal of Virology 75: 4614-4624, in a multi-target screening
strategy. In essence, the method was as follows.

20  The assay utilized the stably transfected cell line Huh-7 luc/neo (hereafter referred to as
Huh-Luc). This cell line harbors an RNA encoding a bicistronic expression construct
comprising the wild type NS3-NS5B regions of HCV type 1b 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®,

25 neomycine phosphotransferase). The construct is 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®) is dependent on the replication of the HCV RNA. The stably
transfected replicon cells that express HCV RNA, which replicates autonomously and
to high levels, encoding inter alia luciferase, are used for screening the antiviral

30 compounds.
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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™
ultraHTS microplate imager). Replicon cells in the control cultures have 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. ECS50 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
HCYV replicon RNA to replicate.

The following Table 1 lists compounds that were prepared according fo any one of the
above examples, The compounds are numbered with the same numbers provided in
Examples 1-29. The activities of the compounds tested are also depicted.

Table 1
Compound No. | Structural formula ECsp
(uM)
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Exanple 31: In vitro nmetabolic bl ocking of HCV NS3/4a protease
inhibitors by ritonavir Conmpound nr 1% of Table 1 was tested in a
met abol i ¢ bl ocki ng experinment using 3 M
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Example 31: In vitro metabolic blocking of HCV NS3/4a protease inhibitors by

ritonavir

Compound nr 11 of Table 1 was tested in a metabolic blocking experiment using 3 pM

5

test compound together with 10 pM ritonavir acting as booster.

The test compound and ritonavir were added to human liver microsomes (protein

concentration 1 mg/ml) suspended in potassium phosphate buffer (pH = 7.4), to get

final reaction mixture concentrations of 3 uM test compound and 10 uM ritonavir. In

10

the non-boosted parallel reactions, ritonavir was not added. Boiled human liver

microsomes were used for blank experiments. After addition (in a 1:3 ratio) of a

cofactor mixture consisting of B-nicotinamide adenine dinucleotide phosphate (p-
NADP, 0.5 mg/ml, 653.2 pM), D-Glucose-6-phosphate (2 mg/mi, 7.1 mM), Glucose-6-



4- Cl - 6al kyl pi perazi nyl, 4-CLbal kyl car bonyl - pi perazi nyl, and

nor phol i nyl ; wherein the norpholinyl and piperidinyl groups may be
optionally substituted with one or 10 with two d -6al kyl radicals;
RS is C3_7cycloal kyl, aryl, Het, -O C3 gcycloal kyl, -0-aryl, -O Het,
Cl.6al kyl, or O 6al koxy, wherein sailf CL6al kyl or O -6al koxy may be
each opti onaIIy substituted with -C(=0) OR6, C3 70yc| oal kyl, aryl, or
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carboxyl, O 6al kyl carbonyl, 25 CLbal koxycarbonyl, cyano, nitro,
am no, noo- Tabled A _6al kyl am no, ami no- carbonyl, nono- or

di C1_6al kyl ani nocar bonyl , azi do, mercapto, C3_7cyc| oal kyl, phenyl,
pyridyl, thiazolyl, pyrazolyr, pyr I’?dl airnyT, [pi peri dll%l )

pi perazinyl, | 4-C _6al kyl piip nm aziny

4- A - 6al kyl caCoopyhnduirper az|i r%«lneteated Gunpptm:ﬂ i Inyb Detshted €lompotiink
nmor phol i nyl and pi perl di nyl o tRSte yrigﬁ%‘gpt [ ﬂB@io'oytpP“bﬁIohM ed with
one or 30 w rh—two—C—6Gatkyt—radrcats;,—and the phenyt,pyridyts
thi azolyl, pyrldzolyl groups nm¥8be dptidhallly sulstitltedWith 1, 2
or 3 substituents each i ndependent ly selected from Cl. 6al kyI

CLbal koxy, h ,_am no, .Nono Bet as oup or
part of 5 or B crERgt g S affhet bomuitE ok 86 oF R orirp ity AP LF at e
or conpl et el ynatrbolisation by ddditormebdyidMirdonaving containing 1 to 4

het eroat qgs each 35 independently selected from nitrogen, oxygen and
sul fur, said heterocyclic ring being optionally condensed with a
benzene ring, and wherein the group Het as a whole nmay be optionally
substituted with one, two or three substituents each independently
selected fromthe group consisting of halo, d-6alkyl, polyhalo 121
Cl. 6al kyl , hydroxy, G _bal koxy, pol yhal od . 6al koxy,

Cl . 6al koxyCl - 6al kyl , carboxyl,




Cl. 6al kyl car bonyl , C _6al koxycar bonyl, cyano, nitro, am no, nono- or
di A . bal kyl - am no, am nocarbonyl, nono- or di C -6al kyl am nocar bonyl
G3_7cycl oal kyl, phenyl, pyridyl, thiazolyl, pyrazolyl, pyrrolidinyl,
pi peridinyl, piperazinyl, 5 4- CL6al kyl pi perazi nyl, 4- a
al kyl car bonyl - pi perazi nyl , and nor phol¥ifyl; wherein the norpholinyl
and pi peridinyl groups may be optionally substituted with one or
with two C _6al kyl radicals; and the phenyl, pyridyl, thiazolyl,
pyrazol yl gr oGBS npy be optionally substituted with 1, 2 or 3
substituents each i ndependently selected from d _6alkyl, G . alkoxy,
hal o, am no, K m.ho. 10 2. A compound according to
clalmlvxlnereln eﬁcogga(%wn'gﬂ?% efor mya (l-a): R NO R3 OHN
R4 )n ' "\ R (I-a) 15 3. A conpound @eéordi ng to any one of clains
1-2, wherein Lis -0-, -0-CO or a direct bond. 4. A conpound
according to any one of clains 1-2, whdrein L is -O and Rl is
qui nolinyl (in particular quinolin-4 i soqui nolinyl (in
particul ar isoquinolin- 20 1-yl), inyl (in particular
qui nazolin-4-yl), or pyrimdinyl icular pyrimdin-4-yl),
ei ther of which is, independentl |y nono, di, or tri
substituted with Cl-6al kyl, Cl-6a droxy, hal o,
trifluoromethyl, - seRst _C(=0) al kyl, aryl, Het,
-C(=O OH, or C( =0) OR68; wherein each, i ndependent ly,
optionally substituted with hal & 25 C} |, CI®%al koxy, anino,
mono- or di d.6al kyl am no, pyrrolidiny ridinyl, piperazinyl,
4- Cv6al kyl pi perazi nyl (e.g.4-nmethyl pi perggnyl), or norpholinyl; and
122 wherein the norpholinyl and piperidihyl groups may opti onal | y
substitutegd with one or two G -6al kyl ragicals. 5. A conpound
according to claim4 wherein L is -0- and’'Rl is 5 (d-1) a radical of
formul a

a N-oxide, addition salt, quaternary amine, metal complex, and stereochemically
isomeric form thereof, wherein
the dashed line represents an optional double bond between atoms C7 and C8;
R’ is aryl or a saturated, a partially unsaturated or completely unsaturated 5 or 6
10 membered monocyclic or 9 to 12 membered bicyclic heterocyclic ring system
wherein said ring system contains one nitrogen, and optionally one to three
additional heteroatoms selected from the group consisting of oxygen, sulfur and
nitrogen, and wherein the remaining ring members are carbon atoms; wherein said
ring system may be optionally substituted on any carbon or nitrogen ring atom with
15 one, two, three, or four substituents each independently selected from
Cageycloalkyl, aryl, Het, -C(=0)NR**R™®, -C(=0)R’, -C(=0)OR®, and C;.¢alkyl -
optionally substituted with Cz scycloalkyl, aryl, Het, -C(=0)NR*R*®, -NR*R™,
-C(=0)R’, -NR*C(=0)R", -NR™SO,R?, -SO,R?, -SO,NR**R*® -C(=0)OR®, or
-NR>*C(=0)OR®; and wherein the substituents on any carbon atom of the
20 heterocyclic ring may also be selected from —OR®, -SR?, halo, polyhalo-C; ¢alkyl,
oxo, thio, cyano, nitro, azido, -NR*¥R”, -NR*C(=0)R’, -NR™SQ,R®, -SO,R?,
-SO,NR**R*, -C(=0)OH, and -NR**C(=0)OR®,
L is a direct bond, —0—, -O-C; 4alkanediyl-, -0-CO—, —0-C(=0)-NR**- or
-0-C(=0)-NR**-C,_salkanediyl-;
25  R?represents hydrogen, -OR®, -C(=0)OR’, -C(=0)R, -C(=O)NR**R®, -C(=0)NHR**,
-NR¥R’, -NHR’’, -NHSO,NR*R*®, -NR*SO,R?, or -B(OR);
R and R? are hydrogen or C,_galkyl; or R® and R* taken together may form a



RaNRD Rb nrv-nl (d-1) (d-2) aradical of formula Rd R d I
NRb -Rb ./tA1ln 101 (d-2) (d-3) a radical of formula NR b
lzz" 'IVRdI| -Rb" .nnnr | (d-3) 123 (d-4) a radical of fornula
W \/N 3 RIb M\ Rlb | (d-4) or in particular, (d-4-a) a radical of
formula We NRlIlb N R b wrvl (d-4-a) 126 (d-5) a radical of fornula
R1
Csacycloalkyl ring;

nis3,4,5,or6;

pislor2;

each R* and R® are, independently, hydrogen, Cscycloalkyl, aryl, Het, Cy¢alkyl

5 optionally substituted with halo, C;alkoxy, cyano, polyhaloC,.galkoxy,

Csqcycloalkyl, aryl, or with Het; or R® and R® taken together with the nitrogen

atom to which they are attached form pyrrolidinyl, piperidinyl, piperazinyl,

4-Cy.¢alkylpiperazinyl, 4-C; ¢alkylcarbonyl-piperazinyl, and morpholinyl; wherein

the morpholinyl and piperidinyl groups may be optionally substituted with one or
10 with two Cygalkyl radicals;

R is Cs scycloalkyl, aryl, Het, -O-Cacycloalkyl, ~O-aryl, -O-Het, C.alkyl, or
Ci-salkoxy, wherein said Cisalkyl or Cigalkoxy may be each optionally substituted
with —C(=0)OR®, Cs.scycloalkyl, aryl, or Het;

R’ is hydrogen; Cy.salkenyl; Het; Cscycloalkyl optionally substituted with Cy salkyl;

15 or Cy¢alkyl optionally substituted with Cs.;cycloalkyl, aryl or Het;

R is Cyealkenyl, Csscycloalkyl, Het, or Ci¢alkyl optionally substituted with
Cicycloalkyl, aryl or Het;

R’ is hydrogen, C;¢alkyl, Cs;cycloalkyl, or aryl;

R? is hydrogen, polyhaloC;_salkyl, aryl, Het, Csscycloalkyl optionally substituted with

20 Cisalkyl, or C;¢alkyl optionally substituted with Cs;cycloalkyl, aryl or Het;

aryl as a group or part of a group is phenyl, naphthyl, indanyl, or 1,2,3 4-
tetrahydronaphthyl, each of which may be optionally substituted with one, two or
three substituents selected from halo, Cy¢alkyl, polyhaloC, ¢alkyl, hydroxy,
Ci-salkoxy, polyhaloC;.salkoxy, CisalkoxyC; galkyl, carboxyl, C,.¢alkylcarbonyl,

25 Ci.¢alkoxycarbonyl, cyano, nifro, amino, mono- or diC; salkylamino, amino-
carbonyl, mono- or diC,.salkylaminocarbonyl, azido, mercapto, Csscycloalkyl,
phenyl, pyridyl, thiazolyl, pyrazolyl, pyrrolidinyl, piperidinyl, piperazinyl,
4-Ci.galkylpiperazinyl, 4-C.salkylcarbonyl-piperazinyl, and morpholinyl; wherein
the morpholinyl and piperidinyl groups may be optionally substituted with one or

30 with two Cy.salkyl radicals; and the phenyl, pyridyl, thiazolyl, pyrazolyl groups
may be optionally substituted with 1, 2 or 3 substituents each independently
selected from Cy_¢alkyl, C;alkoxy, halo, amino, mono- or diC;¢alkylamino;

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

35 independently selected from nitrogen, oxygen and sulfur, said heterocyclic ring
being optionally condensed with a benzene ring, 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, polyhalo-



Rlb s yl1 Rlb' .nnnn | (d-5) wherein in radicals (d-1) - (d-5), as
well as in (d-4-a) and (d-5-a): each Rla, Rib , RIb" , RRd , Rd R e
, Rf are independently any of the substituents 10 selected from
t hose nentioned as possible substituents on the nonocyclic or
bicyclic ring systenms of Rl, as speciltied in claim1l. 6. A conpound
according to claim4 V\/nerein Lis -0- and RL is a radical of fornula
124 Rf NNRDb ~~~ b' _nnnr d-5-a) wherein Rf is
hydr ogen, Cl- 6aICI74W]kY1ah5’4¥BXY= I%ﬁ’éko"b’r P@Y@%lfiﬂ&?ﬂaﬁ;ﬂ spdkoxgCr-aliyil. GRIPOEY,
gi per ihd: nyl, pi @Riakyoatbonyd;- ClQhﬂcb@dé?bbﬂﬂP@faﬁi Linfityd, afnlini, BRI @r(tjdx@ltsalkyl-

net hyl pi per azi s n (ofof0) to
any one of clali mﬂé& am%vﬂ%ere éﬁdlcs ﬁﬂ—@@% QJ\%ﬁo‘{l 9(%‘3 k}%
G . 6al kyl, aryl ,phmtl,,pmdybﬁqlae@ pyrago}y} Wolmilnylmlmdmsé,rplpe’(rwnm i s
- ORS, Wher53| N RG.-CSakybinesiy], @Chééhiylcﬁiﬂéﬁylrplﬁgraﬁﬁﬂtmﬁ‘iﬁdfbholﬂﬁrl (&lﬂ}:reBZ
I's - NHS(=0) 2R8, v\/nere11 hS ﬁt%@g 0 %/2 id tﬁﬁ@&& %p
or 10 phenyl : &heppsphelinyl an ﬁ:ﬁ‘%@ Qptio 0@@3’-%/5) e or
-0(=0O) NHRS' Whavith tworpaalRBradis; aRd fheqrheiyl, pyridy b thiakelyil, pachzolyl gﬂoapsm
L 200 oherie RSy BORIRIL i) 1 o ﬁﬁbgmcﬁ?am*@%al
Cl 6al kyl . 15 gSselgst ‘gﬁ%’&ﬁ ﬂ%@‘e@#f#ﬁ?@%%% 90 BOBP- 31?1“10
wherein R® and R are both

2. A compound according to claim 1 wherein the compound has the formula (I-a):

R‘!

é/

15 3. A compound according to any one of claims 1-2, wherein L is -O~, -O-CO-ora
direct bond.

4. A compound according fo any one of claims 1-2, wherein L is —O- and R is

quinolinyl (in particular quinolin-4-yl), isoquinoliny! (in particular isoquinolin-

20 1-y1), quinazolinyl (in particular quinazolin-4-yl), or pyrimidinyl (in particular

' pyrimidin-4-yI), either of which is, independently, optionally mono, di, or tri

substituted with C,-galkyl, C;-salkoxy, nitro, hydroxy, halo, trifluoromethyl, -
NRR, -C(=0)NR™*R™, C3.scycloalkyl, aryl, Het, -C(=0)OH, or —-C(=O)OR*:
wherein aryl or Het ate each, independently, optionally substituted with halo,

25 Crealkyl, Ci-galkoxy, amino, mono- or diC,galkylamino, pyrrolidinyl, piperidinyl,
piperazinyl, 4-C,.¢alkylpiperazinyl (e.g.4-methylpiperazinyl), or morpholin}?l; and



hydrogen. 9. A conpound according to any one of clains 1-8 wherein n
is 4 or 5. 20 10. A conpound according to any of clainms 1-9 other
than an N-oxide, or salt. 11. A conbination conprising (a) a
conpound as defined in any one of clains 1 to 10 or a
pharmaceutically 25 acceptable salt tidereof; and (b) ritonavir, or a
pharmaceutically acceptable salt thereof. 12. A pharnaceuti cal
conposition conprising a carrier, and as active ingredi ent an
anti-viral |y ef waeteinjide meshelingrang piperigioylratoups mayaptieeslly substijutestwittof
clains 1-10 30084 oraws W&l da@dalgccording to claim 11 125 13. A
conpound according to any of clains 1-10 or a conbination according
to claim 11, for use as a nedicanent. 14. Use of a conpound

accor di ng t o San compehnd assorinp(o glaira 4odhetsimbis - aelcRridi ng to 5
claim1l, foralihe dewbasdmem of a medi canent for inhibiting HCV
replication. 15 A process for preparing a conpound as clainmed in any
of claims 1 - 10, wherein said process conpriggs: 10 (a) preparing a
conmpound of formula (1) wherer ’»e n C7 and C8 is a

doubl e bond, which is a conmpoun Ch-d), by formng a
doubl e bond between C7 and C8, ip particul arllviper an ol efin
net at hesis reaction, with concom clization to the macrocycle

as outlined in the follow ng reacti RL 15 L-~RI NO R3
-~ NRAHNOOV). RrRR RR2 (I 1) ) converting a conpound of
formula (1-d) to a conmpound of formula (1) whereiiid-1) he |ink between
C7 and C8 in the macrocycle is a single bond, i.e. conpounds of
formula (1-e):
: (d-2) a radical of formula

10
(d-3) a radical of formula

| (d-3)



20 126 R1 NO R3 OO HNRa). R (l-e) by a reduction of the
C7-C8 doubl e bond in the conpounds of forrmula (1-d); (c) preparing a
conpound of fornmula (1) wherein R2 represents NRsaR5b -NHR5 5

- NHSONRsaR5b, - NR5aSORS, these groups being collectively represented
by -NR2-aR2-b, said conpound being rdptesented by formula (I-d-1),
by formng an am de bond between a internediate (l111) and an

H NR2-"R2-b (lV-a), .or. preparing a conpound of fornula (I) wherein
R2 represent s{d-Brgadicalof formadanound (1-d-2), by forming an ester bond
between an internediate (RIM) ,and an al cohol 10 (I1V-b) as outlined
in the follow ng schene whe n represents a group: RL O NHN O
R3\ O GO0OOH + HNR2-aR2-b R2-a (111) (IV-@,L R-b O GCOH +

HOR6 (4 s (I11) (I'V-b) OR (I 15 reparing a conpounds
of formula (1) wherein R2 represents |/£p %
—R
[VaVa Vel ol
| (d-4)
or in particular, (d-4-a) a radical of formula
R'le
%‘N
X = N R1P
X \/\j
‘ R'ib'
yaya
[TAVAVA VAl
I (d-4-a)
5 (d-5) a radical of formula
. R1f\//\N
< \ N R1b
S X \/\\l
{ R1h'
N
[Fa¥avaby
| (d-5)

wherein in radicals (d-1) — (d-5), as well as in (d-4-a) and (d-5-a):

eachR'™,R'™ , R"™ R, R" R', R are independently any of the substituents
10 selected from those mentioned as possible substituents on the monocyelic or bicyclic

ring systems of R', as specified in claim 1.

6. A compound according to claim 4 wherein L is —O— and R! is a radical of formula



conmpound (I-d-4), froman ester (l-d-2-a), which is an internedi ate
of formula (1-d-2) wherein R6 is ClL4al kyl, by a reduction reaction
to the correspondi ng al cohol (1-d-3), followed by an oxidation
reaction with a mld oxidant: 0 O GO - GCHZOH OR6'a GH (I-d-3) 5
(I-d-2-a) (1-d-4) (e) reacting an intdéhediate (V) with internedi ates
(VI-a), (M-b), (M-c), (VI-d) or (Vl-e) as outlined in the

follow ng reaction schene erein the various radicals have the
nmeani ngs specified above and\ Cl4Al k represents C 4al kanediyl: RL OH
L/ X-Rl (VI-a) HNR5aRl (VI- N HNRSa- C10 O -4Alk-R1 (M -c) OO R3
HN OR3 HN O R4 )n R1- COOH ) R4 )n Rz R1-CLl4Al k-CH (M e) HR2
(2 (2 \'. (VM (1) 10 and in X jyn (Vl_a)rrepresents hydroxy or
a |l eaving group; which reacti‘et’ i ' §ds an G arylation
reaction wherein X represents a | ea j)_LRar M t sunobu
reaction, wherein X is hydroxy; (f) conpound of formula
(I') wherein L is a urethane group (L
reacting an internediate (V) with an i-ne (VI-b) or (VI-c) in the
presence of a carbonyl introducing ageht, the |attefd-fm)particul ar
conprising RARSERRE iPhydofA0 1,48fino! fonY¥ Sor di@)a RS BRAN idi
conmpound of for la1 §Hym%?é?9&@.,%:§o%§r %%):I;éﬁekgcti Q%?{grrl{é%%ny]’

al cohol (V) VARSI RIEeEpZy =-4d)%1€}‘f9§18913?f9 Y Rpgquirs 4rpthpiperagigydy ofs
a correspondimgphdimyl.ati ng agent, in particular an acid anhydride or

acid halide; (h) preparing a conpound of forrmula (1) wherein L is
-0 d. aal kan%dixl- by %{1 ) . .
. A compound according to any one of claims 1-6, wherein
§3) R?is -NHR’®, where R* is Cisalkyl, aryl, Het, C;salkoxy, -O-aryl, or —O-Het; or
(g) R” is —OR®, wherein RS is hydrogen, methyl, ethyl, or fert-butyl; or
(h) R? is -NHS(=0);R?, where R®is methyl, cyclopropyl, methylcyclopropyl, or

10 phenyl; or
() R?is -C(=0)OR?, -C(=0)R’, -C(=0)NR*R’®, or -C(=0)NHR’, wherein R*, R,
R*, R®, or R’ are as defined in claim 1, and wheré R* is cyclopropyl; or
() R?is -NHS(=0),NR*R™ where R* and R*® are, each independently, hydrogen,

Cs.seycloalkyl or Cy.galkyl.
15
8. A compound according to any one of claims 1-7, wherein R® and R* are both
hydrogen.
9. A compound according to any one of claims 1-8 wherein n is 4 or 5.
20

10. A compound according to any of claims 1-9 other than an N-oxide, or salt.

11. A combination comprising
(a) a compound as defined in any one of claims 1 to 10 or a pharmaceutically
25 acceptable salt thereof: and
(b) ritonavir, or a pharmaceutically acceptable salt thereof.

12. A pharmaceutical composition comprising a carrier, and as active ingredient an
anti-virally effective amount of a compound as claimed in any one of claims 1-10
30 or a combination according to claim 11



ether form ng reaction between (V) and (VI-e); 128 (i) converting
conpounds of formula (1) into each other by a functional group
transformation reaction; or 5 (j) preparing a salt formby reacting
the free formof a conpound of fornmula (1) wth an acid or a base.
10 125

13. A compound according to any of claims 1-10 or a combination according to claim
11, for use as a medicament,

14. Use of a compound according to any of claims 1-10 or a combination according to
5 claim 11, for the manufacture of a medicament for inhibiting HCV replication.

15. A process for preparing a compound as claimed in any of claims 1 - 10, wherein
said process comprises:

10 (a) preparing a compound of formula (I) wherein the bond between C; and Cg is a
double bond, which is a compound of formula (I-d), by forming a double bond
between C; and Cg, in particular via an olefin metathesis reaction, with concomitant
cyclization to the macrocycle as outlined in the following reaction scheme:

15

(b) converting a compound of formula (I-d) to a compound of formula ([) wherein
the link between C7 and C8 in the macrocycle is a single bond, i.e. compounds of
formula (I-e):

20



10

15

126

(-e) :

by a reduction of the C7-C8 double bond in the compounds of formula (I-d);

(c) preparing a compound of formula (I} wherein R” represents - NR*R*®, -NHR>,
-NHSOI,NR5 R® NR aSOPRs, these groups being collectively represented by
-NR**R?*®, said compound being represented by formula (I-d-1), by forming an
amide bond between a intermediate (1) and an H-NR**R?® (IV-a), or preparing a
compound of formula (I) wherein R? represents -ORS, i.e. a compound
(I-d-2), by forming an ester bond between an intermediate (III) and an alcohol
(IV-Db) as outlined in the following scheme wherein G represents a group:

b R
o AN
0
3
R HN
R Ok
(Z)\‘ @
0
G-COOH + HNRZARZP — 5 G
N'---.RZ-a
(m (iv-a) R2-b
{1-d-1)
0
G-COOH + HOR® ——» G"<
ORS
(1) (Iv-b) (-d-2)



10

15

20
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(d) preparing a compounds of formula (I) wherein R? represents hydrogen, i.e. a
compound (I-d-4), from an ester (I-d-2-a), which is an intermediate of formula
(I-d-2) wherein R®is C; salkyl, by a reduction reaction to the corresponding al¢ohol
(I-d-3), followed by an oxidation reaction with a2 mild oxidant:

O 0
G~‘< —_— G-CH,OH — J\
OR6a G H
(I-d-3)
(l-d-2-a) (d-4) .

(e) reacting an intermediate (V) with intermediates (VI-a), (VI-b), (VI-c), (VI-d) or
(VI-e) as outlined in the following reaction scheme wherein the various radicals
have the meanings specified above and Cy4Alk represents C; salkanediyl:

R’I
OH td
X-R'  (VI-a)
HNR5R!  (VIb)
N N
o o HNR2.C4 4A-R!  (VI-c) 0 0
R® 0 > R 0

HN HN
R4 n R.COOH  (VI-d) R4 I
‘\\ j—’(R‘? R1.C14AI-OH (V) \ j—%m
2 z)

W) ()

and wherein X in (VI-a) represents hydroxy or a leaving group; which reaction in
particular is an O-arylation reaction wherein X represents a leaving group, or a
Mitsunobu reaction, wherein X is hydroxy;

(f) preparing a compound of formula (I) wherein L is a urethane group (L is —O-
C(=0)-NR*™.) by reacting an intermediate (V) with an amine (VI-b) or (VI-c) in the
presence of a carbonyl introducing agent, the latter in particular comprising
phosgene or a phosgene derivative;

(g) preparing a compound of formula (I) wherein L is —O-C(=0)- by reacting an
alcohol (V) with an acid (VI-d) or active derivative thereof, such as a corresponding
acylating agent, in particular an acid anhydride or acid halide;

(h) preparing a compound of formula (I} wherein L is —O-C, 4alkanediyl- by an
ether forming reaction between (V) and (VI-e);



10

128

(i) converting compounds of formula (I) into each other by a functional group

transformation reaction; or

(j) preparing a salt form by reacting the free form of a compound of formula (I)

with an acid or a base.





