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RNA. In addition to the N83 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 [ is the predominant genotype in Europe and the
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the 24 hour I‘nrtﬂéjg(gdemic 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, DI68A and/or
A1568. 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 [Cgp or EDygp threshold for large parts of the day. It is
considered that a 24 hour trough level of at least the ICsy, and more realistically, the
ICgq or EDygy, is essential to slow down the development of drug escape mutants.
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lIn addit?on, the compounds rg-?the presente{nventlon have relatively low molecular

weight and are typically easy to synthesize, starting from starting materials that are
commercially available or readily available through art-known synthesis procedures.

20  The present invention concerns inhibitors of HCV replication, which can be
represented by formula (I):

and N-oxides, salts, and stereoisomers thereof
wherein
25  Ais OR', NHS(=0),R?, wherein,
R'! is hydrogen, C;-Csalkyl, Co-Csalkylenecarbocyelyl, Co-Csalkylencheterocyclyl;
R? is C,-Cealkyl, Co-Csalkylenecarbocyclyl, Co-Caalkylencheterocyelyl;
p is independently 1 or 2;
nis3, 4,5 oro6;
30 - denotes an optional double bond;



wherein 25 Ais OR, NHS(=0O pR2; wherein; R is hydrogen, Cl-C6alkyl,
Co- C3al kyl enecar bocycl yl, Co- C3al kyl eneheterocyclyl; R2 is

C - Coal kyl I | enecar bocycl yl, Co- C3al kyl enehet er, C p.isS
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optional doubl e bond; WD 2007/014927 PCT/ EP2006/ 064822 4 L is N or
CRz; Rz is Hor fornms a double bond wth the asterisked carbon; Rq
is Hor whenlLsingof@Rs: Rq can al so be Cl-Co6al kyl; Rr is quinazolinyl,
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conpl exes, and g?ésr @gﬁﬂ‘?@ “(t,]é(la%V %Qbﬁbﬁ HSems thereof, its
i nt ermedi at es, aRaistihdpasientlpf, Ch€salkixgr Gptiadityésr;i n t he preparation
of the conpoundsppis iB@Jp@Meﬂtl{r h), C;-Cgalkyl, C,-Csalkoxy, Cy-Csalkylenecarbocyclyl or
Cy-Csalkyleneheterocyclyl;
20 or Ra and Rb together with the nitrogen to which they are attached join to form a
heterocyclyl group.

The invention further relates to methods for the preparation of the compounds of
formula (I), the prodrugs, N-oxides, addition salts, quaternary amines, metal

25  complexes, and stereochemically isomeric forms thereof, its intermediates, and the use
of the intermediates in the preparation of the compounds of formula (T).

The invention relates to the compounds of formula (I) per se, the prodrugs, N-oxides,
addition salts, quaternary amines, metal complexes, and stereochemically isomeric

30 forms thereof, for use as a medicament. The invention further relates to pharmaceutical
compositions comprising the aforementioned compounds for administration to a subject
suffering from HCV infection. The pharmaceutical compositions may comprise
combinations of the aforementioned compounds with other anti-HCV agents.

35  The invention also relates to the use of a compound of formula (1), or a prodrug,
N-oxide, addition salt, quaternary amine, metal complex, or stereochemically isomeric
form thereof, for the manufacture of a medicament for inhibiting HCV replication. Or
the invention relates to a method of inhibiting HCV replication in a warm-blooded



The invention relates to the conpounds of fornmula (1) per se, the
prodrugs, N-oxides, addition salts, quaternary am nes, metal
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medi canent. for inhibiting HCV replicati h]f’1 vention rel ates
(o o mothed gie ETITHAR FARGCT oy loah Fasngh o e Grghle o BFBotied WO
2007/ 01- 1927 r§cddede@ 60 6or00dB@): ani mal sai d net hod conprising the
adm ni stration of an effective anount of R compound of formula (1),
or a prodrug, N-oxide, addition salt, uaternary am ne, netal

conpl ex, or stereochemcally isoneric formthereof. 5 The invention
further envisions conpounds of tRe_f al wherein represented by
formula (It): Rta O Rt2 Xt OokdeH RR3 ml R (It) and the
N oxi des, salts, and stereoisoners t wherein 10 Xt is N, CH
and where Xt bears a doubl e bond i R' is -ORt5,
-N1-1-SO2Rt6; Rte is hydrogen, arﬁw isPC or CH Re may al so
be & _6alkyl; Rt3 is hydrogen, C .Jpal koxyd _6al kyl, or
C3_7cycloal kyl; Rt4 is quinazoli Iﬁyﬁ? o}

y Suphstituted with one,
two or three substituents each 15 |nd\pntly sel ected from
Cl- 6al kyl , C, -6al koxy, hydroxy, halo, p< al o- C, _6al kyl,
pol yhal ol _6al koxy, am no, nono- or diC, -6al kyl am no, nono- or
di C, - 6al kyl am nocar bonyl, C1-6al kyl car boql | -am no, aryl, and Flet;

and the N-oxides, salts, and stereoisomers thercof, wherein
10 Xtis N, CH and where Xt bears a double bond it is C;
Rt' is -ORt’, -NH-SO;R1%;
* is hydrogen, and where Xt is C or CH, Rt* may also be C;_salkyl;
Rt® is hydrogen, Cy.¢alkyl, C;.alkoxyCi.salkyl, or Csscycloalkyl;
Rt* is quinazolinyl optionally substituted with one, two or three substituents each
15 independently selected from C;-galkyl, C,-salkoxy, hydroxy, halo, polyhalo-
Csalkyl, polyhaloC, galkoxy, amino, mono- or diC;-salkylamino, mono- or
diC;-¢alkylaminocarbonyl, C;-salkylcarbonyl-amino, aryl, and Het;
nis3,4,5 0r6;
wherein each dashed line (represented by - - - - - ) represents an optional double bond;
20 Rt is hydrogen; aryl; Het; Cs.7cycloalkyl optionally substituted with C, galkyl; or
C,salkyl] optionally substituted with Csscycloalkyl, aryl or with Het;
Rt® is aryl: Het; C3zcycloalkyl optionally substituted with Cysalkyl; or Cysalkyl
optionally substituted with C; scycloalkyl, aryl or with Het;
each aryl asa group or part of a group is phenyl optionally substituted with one, two or
25 three substituents selected from halo, hydroxy, nitro, cyano, carboxyl,
Cisalkyl, Ci¢alkoxy, Ci.salkoxyCi.¢alkyl, Cigalkylcarbonyl, amino, mono- or
diC,.satkylamino, azido, mercapto, polyhaloC, salkyl, pelyhaloC, salkoxy,
cyclopropyl, pyrrolidinyl, piperidinyl, piperazinyl, 4-C,salkylpiperazinyl,
4-C,.salkylcarbonylpiperazinyl, and morpholinyl; and



nis 3, 4, 5 or 6; wherein each dashed line (represented by - - - -
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substi tueﬂt s each independently 5 selected fromthe group consisting
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where Co-C3al kylene is zero (ie a bond). The prefernments expressed

bel ow f onof orAgulsed in A AIrdgomeamdheretdatter, 4016 RSEMN déM@ionlapiEl$ uhless
formula It anﬂhreferen es to formula (1) shall be construed as

i ncl udi ng thé B\W%E%t idi ng conpounds of formula (It). 20 As used in
the foregoing and hereinafter, the follow ng definitions apply unless

ot herw se not®edterm halo is generic to fluoro, chloro, bromo and iodo.

25  The term “haloC;galkyl” as a group or part of a group, e.g. in haloC, salkoxy, is
defined as mono- or polyhalo substituted Cy¢alkyl, in particular
C. salkyl substituted 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

30  perfluoroC,¢alkyl groups, which are C_¢alkyl groups wherein all hydrogen atoms are
replaced by fluoro atoms, e.g. pentafluoroethyl. In case more than one halogen atom is
attached to an alkyl group within the definition of polyhaloC;.salkyl, the halogen atoms
may be the same or different.

35  Asused 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
example methyl, ethyl, 1-propyl, 2-propyl, [-butyl, 2-butyl, 2-methyl-1-propyl;
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25
C,_galkoxy means C,_salkyloxy wherein C,.galkyl is as defined above.

As used herein before, the term (=0) or oxo forms a carbonyl moiety when attached to

a carbon atom, a sulfoxide moiety when attached to a sulfur atom and a sulfonyl moiety
30  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.

‘Amino’ unless the context suggests otherwise, includes NH;, NHC,_Cgalkyl or

35  N(C;-Cg-alkyl),, wherein in the amino definitions each C;.Cgalkyl is especially
C,-Csalkyl variants, or saturated cyclic amines such as pyrrolidinyl, pipéridinyl,
piperazinyl, 4-C,-Cgalkylpiperazinyl, such as 4-methylpiperazinyl, 4-C,.Csalkyl-
carbonylpiperazinyl and morpholinyl.
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may contain an unsaturated bond. Unless otherwise indicated the cycloalkyl moiety is

25  optionally substituted with I-3 substituents selected from halo, hydroxy, nitro, cyano,

carboxy, Ci-Csalkyl, C,-Csalkoxy, C;-CsalkoxyC,-Csalkyl, C;-Cgalkanoyl, amino,
azido, oxo, mercapto, nitro Co-Csalkylearbocyclyl Cp-Csalkytheterocyelyl, it being
understood that heterocyclic and carbocyclic moieties in the Cp-Csalkylenecarbocyclyl
or Co-Csalkyleneheterocyclyl substituent may itself be substituted as provided herein

30 but typically not with a further C¢-Csalkylenecarbocyelyl or Cyp-Caalkyleneheterocyelyl.

‘Co-Caalkylcarbocyclyl’ as applied herein is meant to include Co-Csalkylaryl and
Cy-CialkylCs-Creycloalkyl. Unless otherwise indicated the aryl or cycloalkyl group is
optionally substituted with 1-3 substituents selected from halo, hydroxy, nitro, cyano,
35  carboxy, C-Csalkyl, C;-Csalkoxy, Ci-CsalkoxyC,-Cgalkyl, C,-Csalkanoyl, amino,
azido, oxo, mercapto, nitro, Co-Csalkylcarbocyclyl and/or Cy-Csalkylheterocyelyl, it
being understood that heterocyclic and carbocyclic moieties in the Cy-Caalkylene-
carbocyelyl or Co-Csalkyleneheterocyclyl substituent may itself be substituted as
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indenyl, indanyl, heterocyclyl such as from azepanyl, azocanyl, pyrrolidinyl,
piperidinyl, morpholinyl, thiomorpholinyl, piperazinyl, indolinyl, pyranyl, tetrahydro-

30 pyranyl, tetrahydrothiopyranyl, thiopyranyl, furanyl, tetrahydrofuranyl, thienyl,
pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, imidazolyl, pyridinyl, pyrimidinyl, pyrazinyl,
pyridazinyl, tetrazolyl, pyrazolyl, indolyl, benzofuranyl, benzothienyl, benzimidazolyl,
benzthiazolyl, benzoxazolyl, benzisoxazolyl, quinolinyl, tetrahydroquinolinyl,
isoquinolinyl, tetrahydroisoquinolinyl, quinazolinyl, tetrahydroquinazolinyl and

35  quinoxalinyl, any of which may be optionally substituted as defined herein.

The saturated heterocycle moiety thus includes radicals such as pyrrolinyl, pyrrolidinyl,
pyrazolinyl, pyrazolidinyl, piperidinyl, morpholinyl, thiomorpholinyl, pyranyl,
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’ definitions may be anywhere on such moiety as long as it is chemically stable.

30  Radicals used in the definitions of the variables include all possible isomers unless
otherwise indicated. For instance pyridyl includes 2-pyridyl, 3-pyridyl and 4-pyridyl;
pentyl includes 1-pentyl, 2-pentyl and 3-pentyl.

When any variable occurs more than one time in any constituent, each definition is

35  independent.

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 (1), their
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25  Pure stereoisomeric forms of the compounds and intermediates as mentioned herein are

defined as isomers substantially free of other enantiomeric or diastereomeric forms of
the same basic molecular structure of said compounds or intermediates. In particular,
the term “stereoisomerically pure” concerns compounds or intermediates having a
stereoisomeric excess of at least 80% (i.e. minimum 90% of one isomer and maximum

30 10% of the other possible isomers) up to a stereoisomeric excess of 100% (i.e. 100% of
one isomer and none of the other), more in particular, compounds or intermediates
having a stereoisomeric 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

35  “diastereomerically pure” should be understood in a similar way, but then having
regard to the enantiomeric excess, and the diastereomeric excess, respectively, of the

mixture in question.
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advant ageously enpl oy enantionerically pure starting materials.
25  The present invention is also intended to include all isotopes of atoms occurring on the

present compounds. Isotopes include those atoms having the same atomic number but
different mass numbers. By way of general example and without limitation, isotopes of
hydrogen include tritium and deuterium. Isotopes of carbon include C-13 and C-14.

30 The term “prodrug” as used throughout this text means the pharmacologically
acceptable derivatives such as esters, amides and phosphates, such that the resulting in
vivo biotransformation product of the derivative is the active drug as defined in the
compounds of formula (I). The reference by Goodman and Gilman (The
Pharmacological Basis of Therapeutics, 8" ed, McGraw-Hill, Int. Ed. 1992,

35  “Biotransformation of Drugs”, p 13-15) describing prodrugs generally is hereby
incorporated. Prodrugs preferably have excellent aqueous solubility, increased
bioavailability and are readily metabolized into the active inhibitors in vivo. Prodrugs
of a compound of the present invention may be prepared by modifying functional
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For therapeutic use, salts of the compounds of formula (I} are those wherein the
counter-ion is pharmaceutically acceptable. However, salts of acids and bases which
30  are non-pharmaceutically acceptable may also find use, for example, in the preparation
or purification of a pharmaceutically acceptable compound. All salts, whether
pharmaceutically acceptable or not are included within the ambit of the present

invention.

35  The pharmaceutically acceptable acid and base addition salts as mentioned hereinabove
are meant to comprise the therapeutically active non-toxic acid and base addition salt
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
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p- am nosal i C}f‘LeI: %fmp‘ erﬁar%%gnllgeh%s uselaeflerembmgore defines the quaternary ammonium
25  salts which the compounds of formula (I) are able to form by reaction between a basic

tar

nitrogen of a compound of formula (I) and an appropriate quaternizing agent, such as,
for example, an optionally substituted alkylhalide, arylhalide or arylalkylhalide, ¢.g.
methyliodide or benzyliodide. Other reactants with good leaving groups may also be
used, such as alky! trifluoromethanesulfonates, alkyl methanesulfonates, and alkyl

30  p-toluenesulfonates. A quaternary amine has a positively charged nitrogen.
Pharmaceutically acceptable counterions include chloro, bromo, iodo, trifluoroacetate
and acetate. The counterion of choice can be introduced using ion exchange resins.

The N-oxide forms of the present compounds are meant to comprise the compounds of
35  formula (I) 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
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i ncluded within the scope of the present |nvent|on Some of the
conpounds of fornmula (1) may al so EXiStdﬁn their tautoneric form
Such 5 forns although not explicitly in kated in the above fornula
are intended to be included wthin the scope of the present

i nvention. Adspenthmedtersroy presanhat positipauhdend 6 of drernacsoqyrle ap agB as at
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occur in their R or S configuration.

C

The stereochemistry at position 1 preferably corresponds to that of an L-amino acid
configuration, i.e. that of L-proline.

20
When L is CH, the 2 carbonyls borne by the cyclopentane ring are preferably trans as
depicted below.



10 systemas indicated in the following structural fornula will be
used. R Rg 31,2y, 00O NHN3s 6 \ 7 (I) Asymretric centers
are present itions 1, 4 and 6 of the nmacrocycle a ‘ ,
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substituent is 15 C _6al kyl, and at carbon atom 1" when L is CH Each
of these asymmetric centers can occur in their R or S configuration.
The stereochem stry at position 1 preferglelnx corresponds to that of

an L-amno acid configuration, i.e. that pf L-proline. 20 When L is
CH, the 2 carbonyls borne by the cycl opentapne ring are preferably
trans as depicted bel ow. WO 2007/ 0129« 2.F9 NEP2006/ 064822 16 Rq 3'

2" 4 115 {R (RO _*\ 2 00 The st ucturfe of fornula (n
i ncl udes a cycl opropyl group as representedsin the PI fragnent
beloww: 0 HNa O6 SR

The structure of formula (I) includes a cyclopropyl group as represented in the P1

O
H
\}\H/N“
5
O 6

C:

fragment below:

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

asymmetric carbon atoms of the cyclopropane ring.

Notwithstanding other possible asymmetric centers at other segments of the compounds

10 ofthe 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 (1) wherein the carbon at position 7 is configured either syn to
the carbonyl or syn to the amide as shown below.

O O
*H/H T’..JL‘\ WE (f?‘\JLs\
1<, I,
Cs c:
C7 syn to carbonyl C7 syn to amide
O 0
5 g | el
S S
NS WN (S).!
>5 5
O, & 0
'_%_CT . %—C?
C7 syn to carbonyl C7 syn to amide

15 The structure of formula (I) may include as well a proline residue (when L is N).
Preferred are the compounds of formula (1) wherein the substituent at the 1 (or 57)
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(I-2) (1-b)

One embodiment of the present invention concerns compounds of formula (I) or of

formula {I-a) or of any subgroup of compounds of formula (I), wherein one or more of
10 the following conditions apply:

(a) Rq is hydrogen;

(b) L is nitrogen;

{c) a double bond is present between carbon atoms 7 and 8.

15  One embodiment of the present invention concerns compounds of formula (I) or of
formulae (I-a), (I-b), or of any subgroup of compounds of formula (I), wherein one or
more of the following conditions apply:

(a) Rq is hydrogen;
(b) X is CH;
20  (¢) a double bond is present between carbon atoms 7 and 8.

One embodiment of the present invention comprises compounds comprising the partial
structure:

WN or Y
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One enbodi nent of the present invention concerns conpounds of fornula
(1) or of f . a) or of any subgroup of conpound

(r, V\herel“n(s)(E)Jr?é!flng?Z(']nore of 10 the qul ow ng cond|t|on§C§fgg%ﬂ%W%?
Rg is hydrogen; (b) L is nitrogen; (c) a double bond is present

bet ween carbon atons 7 and 8. 15 One enbodi nent of the present
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(I-c) (I-d)

5  Amongst the compounds of formula (I-c) and (I-d), those having the stereochemical
configuration of the compounds of formulae (I-a), and (I-b), respectively, are of
particular interest.

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

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

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

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

In (I-a), (I-b), (I-c) and (I-d), where applicable, A, L, n, Rr, Rq, R’are as specified in
20  the definitions of the compounds of formula (I) or of any of the subgroups of
compounds of formula (1) specified herein.

It is to be understood that the above defined subgroups of compounds of formulae (I-a),
(I-b), (I-c) or (I-d), as well as any other subgroup defined herein, are meant to also

25  comprise any prodrugs, N-oxides, addition salts, quaternary amines, metal complexes
and stereochemically isomeric forms of such compounds.



(I-c) (I-d) 5 Anobngst the conpounds of forrmula (I-c) and (1-d),
t hose having the stereochenical configuration of the conpounds of

formul ae (g Neh( | respectively, are of parti cpbpepdiil&Lest -
The double gw@%t&een carbon at ons fyand 8 in the conpounlg gﬁ4

formula (1), or in 10 any subgroup of conpounds of formula (1), may
be in acis or in atrans configuration. Preferably the double bond

bet ween car bcwmatnqgra the adktP-CT3,- ibfhcﬁet@dl@‘Gﬂmﬁh@pb@dsit@aetmsedlﬁepihet ed

in fornulae (I unapgf ks ) R0 AP RERoRELIGE: ERBRD0 SHAEF &

and 8 in the co
conpounds of 3f e meiety (Gljz- bmyetgbby L oPIOBls 1P @ pspnan%dhsl in the Compounds of

gonf i gurati Ol?ormufér(ﬁf(ﬁ‘fiﬁ%}ysubﬁl%uﬁaﬂ&l ob@dsd)fb&mwm SAHAGNs AL MEFoRkrand
IS in a Cl

Gy s (1 T B et B g A b isnently i %6??18%%1‘1%01) 53 o
Rr, Rq, Wr e iremnyspegdfp eftconmpouniy of fiermatlsf (Dn Witicongs pyfthe Melebm%bubm&eteﬁ
formila (1) 8y “RT cord¥p i Hhepe'iﬂilﬂgdlﬂl{i?%ecbfo ﬁ@&l’@%‘ﬂﬁﬁ'&u&f(l f&ﬁmya (1)
bt KRR i E L e .
wel | as any otrhsporsiuiga beyanetifliiméa cospeunds oéfoemniadtor troarg] sebgrdép of
conpr i se1émyC%Mﬁagéﬁfo%@égﬁ%mﬁgfewg% S8 the cofiphes B7f grﬂé‘lﬂm%%

nmet al conpl exes and stereochemcally |so ric
conpounds. WIOSOEPIRSERgTh WPM@D@/ 064822 19 When n is 2, the
noiety -Cl-12- bracketed by "n" corresponds to a ethanediyl in the

conpounds of of gy il %k}heqﬁvean@%fﬁuga{nq By Rl RSB AP {BERUb A

(). Wen ni's rac ete orresp o
a propanedi yFomppunfieoidormdaHIge®n formula (1) or in any subgroup of
conpoundss of (d) ot BUDR' (ih parti¥ienwhertia R4 is ChRIYDkdhyas neil-diiyl, dnackayied

by "n" correspong (ﬁgmgkgggﬂwﬁ§é¥ﬁmﬁgﬂ%gg}zgnpounds of formula (1) or

in any subgroup Wen n is 5, the noiety

-Cl-12- bracketet NBIyS(ﬁ(a)bReom pagpbedgheran B iséntGAkHi qntlonaﬂmubstlmted
conmpounds  of fW1m-¢3aC{c!yélo£lRyil a; Wcloﬁﬂt?%&n@ﬁal@fsuﬁﬁﬁm@leE Qfchryigdl a

(). Wen nis noi. e nds to
b hexanedi yi |+ AHE CORBULRCE N GYRRPRRI Bhrm T sy Gibbs Sor 10
conpound80 of f demethglcydlyproM®arti cul ar subgroups of the conpounds of
formula (1) are those compounds wherein n is 4 or 5. Enbodi nents of

the inventio ounds,.of .fornul a or .an t subgr.qups of
conpounds of Pus%}e E?WH%E‘ nhventrlroun are gOI?lpOllndS oiyformula I(}?or anyof gr)hep
subgroups of compounds of formula (I) wherein
(a) Rq is hydrogen; L is CH or N;

25  (b) Rgis methyl, L is C and the dashed line represents a double bond.

Further embodiments of the invention are compounds of formula (I) or any of the
subgroups of compounds of formula (I) wherein
(a) R® is hydrogen;
30 (c) R’ is C-Cealkyl;
(d) R” is C;-CgalkoxyC;-Csalkyl or C3-Creycloalkyl.,

Preferred embodiments of the invention are compounds of formula (I) or any of the
subgroups of compounds of formula (I) wherein R’ is hydrogen, or C;¢alkyl, more
35  preferably hydrogen or methyl.

Embodiments of the invention are compounds of formula (I) or any of the subgroups of
compounds of formula (I) wherein Rr is quinazolin-4-yl, Typically, the Rr quinazolin-



15 (a) Ais -OR, in particular wherein RL is O -6al kyl, such as

met hyl, ethyl, or tert-butyl and nost preferably where Rl is

hydr ogen; oqr AJs -NII S(=0 2R2, in particular wherejn R2 is

Cl1- Ceal kyl %%%"??f%@l’#y substituted wth C3-C7cycl oal kyl !Bwlé?zo'mﬁomszz
C3-Crcycl oal kyl optionally substituted with C -C6al kyl or aryl, e.g.
wherein R2 is nethyl, cyclopropyl or phenyl. For exanple R2 can be

compounds. of Py i iy o, BELr @ABRERE, 5 Rumpleyfe SOLIAR 2" of
Cormaia 1y Ginoikerdy by it igisamensT o dior CrIRIB Ry e ot
met hyl , L i sdiC aidlkyheisastbedyl] amb hetepnest enteteracydlylibvlerdxomichetdronrylver
enbodi nent s , i i ; r of
the subgr ou%stertgg &(1:}(()1%ﬁﬂ%é’gﬂg‘%%?%eﬁmu?ﬁ]y\%ﬁlgﬁn giﬁ%?%’, (?’1506%&391,
hydrogen; > 38 {Ce3kuey, pelyealo@pGsalpiy: a0, ghonpsordiCralRasyne- aslopiepy
or C3- Crcycl padrdidinyl,Ryigdretmyéchigamdridil enicshybpipefaeiny narendrplsiingt. e
conpounds of formula (1) or any of the subgroups of conpounds of
formula (1) wherein R5 is hydrogen, or d-6alkyl, nmore 35 preferably
hydrogen or Reigglineerbedinaamed Ryinduis airadiedd{f Bh are conpounds of
formula (1) or any of the subgroups6 of conpounds of formula (1)
wherein Rr is quinazolin-4-yl. TypR | y,nt her®Rr qui nazolin WO

2007/ 014927 PCT/ EP2006/ 064822 20, S \Bg?onal ly nono, di, or tri
substituted, for exanmple with C/ - , - Cgah koxy, hydroxy,

hal o, trifluoronethyl, nono- or diC, - | am no, nono- or

di C, - Céal kyl am nocar bonyl, aryl, heteroarlyl or heterocyclyl, where
aryl heteroaryl or heterocyclyl are each, independently, optionally
substituted w th hal C kwl, 5 Cl1-C6al koxy,

pol yhal oC, - HPI?SQWBEWE%C%?%%%J or di C1- Ceal kyl ani no, cycl opropyl ,
pyrrolidinyl, piperidinyl, piperazi g, N-nethyl-piperazinyl or

mor phol i nyl . Qui nazol i ne enbodismentis of Rr include a radical (f-1):
Rs \R9 / /N (f-1) 10 or in parti Na\\{pﬂtﬁiical (f-1-a): R6 RI11 R9

=N (f-1-a)

wherein
R%, R® and R'" have the meanings stated for the substituents of Rr or R* wherein
specifically R® is Cs-Ceycloalkyl, aryl or Het, any of which is optionally substituted
15  with one, two or three (in particular with one) R'%; wherein R'° is hydrogen,
Ci-Cealkyl, Cs-Cscycloalkyl, aryl, Het (preferably mono- or disubstituted with
C,-Cealkyl), pyrrolidinyl, piperidinyl, piperazinyl, 4-methyl-piperazinyl,
thiomorpholinyl or morpholinyl, aminocarbonyl, mono or di C;-Csalkylaminocarbonyl;
wherein the piperidinyl, morpholinyl or thiomorpholinyl may be optionally substituted
20 with one or two C;-Cgalkyl radicals; or R® is C,-Cgalkoxy;

R® is hydrogen, halogen, C,-Cealkyl, especially methyl, Cs-Cyeycloalkyl, aryl, Het,
halo, in particular bromo, chloro or fluoro;

25 R''is hydrogen or C;-Csalkoxy;



MY /R N wherein R9, R6 and Rl1 have the neanings stated for the
substituents of Rr or Rt4 wherein specifically RO is

C3-Crcycl o | or Het, any of which is optionall ituted
15 with ongwk(%(%"ﬁé%three (in parti cuEpr wi th one) RlO;%\ff%@lwﬁ&%g

i s hydrogen, C,-C6al kyl, C3-Crcycloal kyl, aryl, Het (preferably nono-
or disubstituted with C Céal kyl ), pyrrolidinyl, piperidinyl,

gh]pﬁggg Ir Bgln %Jﬁ%ﬂl}&lﬁ@ﬁ@@ﬂ%p ulﬂaﬁlb%%ggrrﬁgﬂle IRy br Bkt @%HQI‘N Wﬂéﬂam
pi peri di nyl, Y nigﬁBYl dybr%“?’ﬁ’i ﬁrfﬁ%ﬁ‘ﬂ qrrw{ra?ﬁg{; eﬁ@’@%ﬁ&ﬁﬁ ?R}‘Oﬂa]ly

substit ut ed Rbstiivtdad wmﬂeormr tvtoner thite G6 abkigtlar wih omd) &'° mrdeRped. s

C, - Coal koxy; R6 is hydrogen, hal ogen, C, -C6al kyl, especially nethyl,

C3- Crcycl oal kyI araﬁl Het, halo, in,particular brono, chloro or
fluoro; 25 RARther aguprdyesmbndingent e’é& ﬁ@WXY’\F@?eE@H?F@PHEQWd 1SOpropoxy.
PCT/ EP2006/ 064822 21 Favoured enbodi nents of RO for quinazolines

i nclude aryl Fg‘fboFﬁfehts%?@%fogéﬁl}{a%%sqh(nudeﬁﬁ'd Va%e é@s()ll etwrlls‘gﬁ’%}’l tert-

t hi azol yl, oxazo rrazolyl el
substitut ed Wiyhabgsy sy smethoriy,é@q@w a}gtdléalwwclwsmw pragidiyl,

defined. 5 Apfp’dﬁ(ﬁ]hﬂr p@bﬁae;hpm:c{ecéar@@ijjefmmy} @fg. RQndtﬁylﬁlka@?ﬁylyl)

aur mazol ies UiREaRA ) S REBROL G T RAL NG Colc . prinocapony)

al koxy such awnpet ﬁ]@xyalkyi@mmoqarbmm@r ﬁgcdmmakkyl @unﬁtl@éardmlpg@pﬂ)
pyrrolidinyl, piperidinyl, piperazinyl, 4-d -C6alkyl pi perazi nyl

(e, e BRSPS STRERRSL h TREERRLA M or o

di O _6al kyl aRi Teogmsisotyds, hydrog@8-n@lley} ol ikapiror(y, rierphuﬂvl elkbyy such as

cycl opropyl ) meﬂowg%&@éh Iﬁgn&ya&ddm& 65]9}51&%'1'0”@:% gilkmamw‘dr@ga kyl-
phenyl substituted

s.u
met hyl, et hy PGy B\Aﬂ‘i RIS Pa”tcélfaf ﬂlﬂ%’}f’spe‘é{?l 9£“§‘E6dﬁ%&%r 0&%’ 8953”0’“0
sat ur at ed noRcCyably theqimemd sutiStitueal ik hapme pofiltin. Gatdially) 2emretbstoctures

, 6alkyl- a i i [ i | S
e e T A S e R
the para position. Specially favoured structures for RO according to
thi s enbodi meatitiana cphfgiydtionp for®’ oty phidmmlbylandca spdolfizd opberny ) or20
Addi ti onal Cﬁﬂf“!‘)qﬁ ﬁ‘&és%ﬂfoﬂ%ﬁl 2. in the quinazl oyl radical specified

r( Rcltd

under (f-1) es any of radicals: rio Ro RONRO

T

wherein R'? is as defined above or in particular hydrogen, C;-Cgalkyl (such as methyl,
ethyl, isopropyl, tert-butyl), pyrrolidinyl, piperidinyl, piperazinyl, 4-C,-Csalkyl-

25  piperazinyl, N-methylpiperazinyl, thiomorpholinyl or morpholinyl, C;-Csalkylamino,
(C;-C salkyl);amino or aminocarbonyl, mono or diC;-Csalkylaminocarbonyl.

R’ for quinazolines may include

)R;H) H10 R'IU
NT g N% Nb
2_/ %\Fs N _J



wherein R10 is as defined above or in particular hydrogen, C -C6al kyl
(such as nethyl, ethyl, isopropyl, tert-butyl), pyrrolidinyl,

pi peri di nyl i inyl, 4-C-C6al kyl 25 piperazinyl, . ,
N- net hyl pi B%?%Wﬁ{f'?y t hi onor phol i nyl gy norpholinyl, Cl ! aEf)f([);}?/{éﬁﬁ?zrzlo,

(Cl - Co6al kyl ) zam no or am nocar bonyl, nono or
di A - Coal kyl am nocar bonyl. R9 for quinazolines may include Ro R o

Rio ~ N/ SR MO ZHOLN0E AR EGE{ EREARR! QBABZHrod WRsLehn R10
Lort butel ) Creses i Ko TS peariv. g Roatmides oeTohng, gl
nmor phol i nyl , ot hiperdin{ihg| thaylorpholing bpmpdérdiime-being-opkipnal lyesupatitydérbt it enecar

pi peridine bg| phi-enably substituted with one or two Cl-Co6al kyl
groups. 5 Enb‘%%gi@r]rgﬁ%sﬂ(r)? Ig\é for quinazolines include C _6al kyl, in

parti cul aP met hyl, halo (e.g. brono, chloro fluoro) especially
bronmo. EmbodiBmtntisnais FRR® férauimus ez diclude € jaticl,Ud gatigelaogethy], halo (e.g.

Cl. 6al kyl oxy%@nl?0 Qﬁfo{'d(ﬂrﬂrgfesgéc@alfgﬁ}rmeﬁy) . Specific enbodi nents of the
a rany

conpounds of forru her "of the subgroups of formula
(1) are those wherein Rr is: Ro RION RI \' \'' \ R\ \~S N (f-2)
(f-3) 15 whemeiodinRhe ofR' Ofor q@inskoRhesdn@udeshydpgen,fd galkalboy 6n amtichlar
parti cul ap R Jeﬂiw%( Pydrogen or C _6al koxy (e.g. nethoxy) and R10 and
R10', are parn%l cuP/arIy hydr ogen, nethoxy or halo such as fluoro or
di fluoro. Conveniently, when R1O or R10" is not hydrogen, it is in

the para posptdifdeboditentPBEMY borhipdiBds SOofmblild [TRbr 43 \Bhbr OFthS lslikbedupk 66
are corrpound%ﬁ_of f@r rrulcha él or ANy, ot her of the subgroups of
i O 4 thoge Wigrpin Kiis:

formula (1)
R1U
10 N
R N\(@R " W/u\ \
AN R N
N S
@N \Cgﬁw

(+2) (+-3)

15 wherein R'®, R'", and R'" are as specified above and in particular R'' is hydrogen or
C\salkoxy (e.g. methoxy) and R'® and R'?, are particularly hydrogen, methoxy or halo
such as fluoro or difluoro. Conveniently, when R'® or R'”" is not hydrogen, it is in the

para position of the phenyl ring.

20  Further favoured structures are compounds of formula (T) or any other of the subgroups
of formula (T) wherein Rr is:

R1D
10" N
Rﬁ NﬁR N W)I\ \
N, R N
~ S
N
~ _N

(-2-Me) (f-3-Me)

wherein R'%, R'”, and R"" are as specified above and in particular R'' is hydrogen or
C1.salkoxy (e.g. methoxy) and R'®and R'?, are particularly hydrogen, methoxy or halo



RION R11 M\ RL, NS N (f-2-M) (f-3-Me) wherein RLO, R10', and
R11 are as specified above and in particular R' is hydrogen or

Cl. 6al koxy \(,(? @70]B3Hhoxy) and R10 and R10', are particulahle¥ronensis22
hydr ogen, ne %oxy or hal o 4V0 2007/ 014927 PCT/ EP2006/ 064822 23 such
as fluoro or difluoro. Conveniently Rl1 or RIO' is in the para
position of the phenyl ring. Particularly favoured conpounds of this
enbodi ment  arsgel RARGrodI&liBhdio. Ronveniet S bR iSir! the Hah P’bldiﬁﬁ] §ffthedphenyl
(f-5) or (f-q%nF VM VYN YO YN N(f-4) (f-5) (f-6)
Conmpounds of fe i nvention are prepared as generally described bel ow
and in detail in the experinmental part. A convenient internediate to

conpounds of Phaiiha tivohrealRemBbithds B thisSen@iddBndihid Yhoss WisHeir Rit i€ decording
gui nazol |3yl d?rl % tliy hs thﬁf@é“ -substituted aniline of 10 formul a
(11): 10V NE™©r aeél"?)) W% H%ni 1 i ne derivative constitutes a
further aspect of the present invention. Further useful

|
internediates for the pre tion of conpoumds6f fornul ae (1) ape
ivativ avi gthegenfor lal (1L]) 9 n
= dinp fycuk@ar Yormul a

15 qui nazol i nylr!, de
=N =N =N

~\ /RRIY [/ N

(f-4) (f-5) (-6}

Compounds of the invention are prepared as generally described below and in detail in
the experimental part. A convenient intermediate to compounds of formula (I) wherein
Rr is an 8-methyl substituted quinazolinyl derivative is the tri-substituted antline of

10 formula (I):

e NH,

CN
(I

which aniline derivative constitutes a further aspect of the present invention.

Further useful intermediates for the preparation of compounds of formulae (1) are
15  quinazolinyl derivatives having the general formula (III)

N RY
11 ~
o \r

~N

anp X

and in particular formula (IIi-a),

(-ay X



R Rff RO / N (Ill-a) X W 2007/014927 PCl1/ CP2006/ 064822 24 wherein
Xis OHor a leaving group such as a halide Iike chloride, brom de or

i odide or a jhvaiive of sul phonic acid such as a tosy ,
triflate, ﬁ%%g‘ﬁ’g)é’b*%@r the like, Prefgrably Xis OFl. Rﬁ?%}ﬁgz"&ﬂ%ﬁﬁﬁ
are as defined above for conpounds of fjorrrul ae (f- 1) and (f-1-a).

The conmpounds (I11) and (lll1a) are a new conpounds and constitutes a

5 further aspgagleiPk il e HrL88Me HBYERIh 98 hARE ke EhIBNSe, 8RAEL §BBkide or
descri bed above for t[f]e q};u nazol i I es
jvg@f gylp

) nyl noiety appl ?Isoh%,the
conpounds of 345l OPUCHS, S(UFgl &5, FOSX@E’F‘FBP@‘P% YROThH B nent s
for conpound@refbrablgririsl GH(RY, Rf amhRl' (atdl dsalpfibatciboetefopyorhptyinds aihfdrmphigen(y
optional l'y S‘Jl}?ﬁﬂd @’Htaﬁ.d’l“ﬂ% dolty gﬂﬁdsc{fﬂ)ta]\?ﬁ (ﬁﬁ?a&ﬁ%@ﬁ@mﬁ%ﬁﬂmﬂ%m@)ﬁﬁﬂﬂﬁ@a
,. 1sopropyl, sa no I

met hyl, ethy ert-butyl, urate ocycl 1 c am no,
Cl- Coal kyPamwgher agpestofghe MGIeriaK 8t or C1- Coal kyl ani do or hal o (in
particular fluoro) especially when R6 is hydrogen, nethyl or brono.
Preferably t i LS A0 ST . -

ing. A avoussiarp e defloblEalit R pREuRRI) bl dRRLAR,
enbodi nents e qwoemwlfﬁmwb@f(ﬂf)@n%ﬁ@)m 1) are those having the
structure indicated in fornula (111-2) and (111-3): RL RIO N R N

VRLE A )L IS X (- 111-3) x 20 in 0 Q' .. and RL1
are as spbci FIEI etV ERITTS Bhedmaardr e ap s i
C1_6al koxy (engjphamit dntieysllyaavbstiated wiith Ru@or ok paroupcavichps ydugatnogehyl,
et _hOX%/hor hatigr, is%gﬁﬁy@%r%[-wﬂg %uﬂﬁteﬂlllrrfohb'@rcﬁe arggleﬁep? Wl?fniﬁé,o O(r]I R10'
IS 1IN e par oSl tlon o n r - I er avour

Struct ures { 6-BompoateS ar b o of bld rn Simistl ol R Bovaen
formul a (111R3iMe)ireead, rodihyl-od bivi)a. PAraglp THeGigRRIPETH £R200AI08I645 0D
25 15  the phenyl ring, A favoured structure for R’ is parafluorophenyl,

Specific embodiments of the compounds of formula (III) are those having the structure
indicated in formula (I1I-2) and (ITI-3):

R10
10" N
R“ N\(@R 11 ﬁ/& \
3 R N
3 S
N
\@f m,\l
X

(1-2) (MI-3) X
20 wherein X, R'C, RIO', and R'' are as specified above and in particular R" s hydrogen or
Cisalkoxy (e.g. methoxy) and R"or R'" are particularly hydrogen, methoxy or halo
such as fluoro or difluoro. Conveniently R' or R'" is in the para position of the phenyl

Ting.

25  Further favoured structures for compounds of formula (IIT) are those according to
formula (II1-2-Me) and (I1I-3-Me):



RronFiloN RN \ R~\ NN X X (111-2-M) (111-3-M) wherein X,
R10, R10',and Rl 1 are as specified above and in particular R' is
hydr ogen ORVO%&” ﬁ&%pxy (e.g. methoxy) and R10 or R10" i8pppagosingesar
particul arl'y”hydrogén, nethoxy or hal g5 such as fluoro or gl%luoro.
Conveniently R10O or R10' is in the para position of the phenyl 5
ring. Particularly favoured conpounds of fornula (111) are those
havi ng the formul ae (111-4) or (11%—5): OV M\ ~~ X X
(111-4) (111-5) (111-6) 10 whergiyt X is as descri bed above.
Enmbodi ments of the invention afe cgnpounds of fornula (|)Ng%§;;§ of
&

t he subgroups of rbnphunds. of il a (1) whereiln R sgﬁ
15

i
pno, ~di, or tri Rsyb®
tyln(or t.butyl), met

trifluoronmethyl, triflaoroyethoxy, fluoro, chl 170, NDNO- Or
di C1- Coal kyl am no, nono- gr di Cl- C6al kyl am nocar bonyl , phenyl,
nmet hoxyphenyl , eyano%ngﬂ% , hal ophenyl, pyridyl, d *Cal kyl pyridyl,
pyrimdinyl, norpholinyl,’ piperazinyl, Cl-C4al @3 perazinyl,
pyrrolidinyl, pyrazolyl, Ci-C4alkylpyrazolyl, thiazolyl,
d - C4al kyl t hivaeadiyX, Ri@yﬁi"oqnddq:};‘/hmtah sgezdiest kboverandbmpartiaardi’ Ok hydrogen or
4al kyl am not i 2 I et L - i I S

%lggg$§n@.gb§\§1§g§9ghgﬂ & 1P i¢ ﬁh?ndu'ih\f%{}ltyg%erﬁ rReRRIRAHAY

of formula ( s “of

group cRNP .Qr n I )
wherein Rr i §90W@u2ml%ﬂ%§?ﬁqﬁ@?‘@§dgfé%%ﬁgﬂ‘tﬂ?B”ﬁ@OSIWO/tﬁ?\éhe“}’l
5 ring

qui nazolin-4-yl opti nmet hyl ,

et hyl, isopropyl, te

Particularly favoured compounds of formula (ITE) are those having the formulae (II1-4)
or (If1-5):

YIS« U VIS«
o} N @) N Q N

R X 3
\é/\fN \@N \é/\‘{i\l

X X X

(11-4) (In-5) (111-6)
10

wherein X is as described above.

Embodiments of the invention are compounds of formula (I} or any of the subgroups of
compounds of formula (I) wherein Rr is quinazolin-4-y] optionally mono, di, or tri
substituted with methyl, ethyl, isopropyl, tert-butyl (or t.butyl), methoxy,

15 trifluoromethyl, trifluoromethoxy, fluoro, chloro, bromo, mono- or diC;-Csalkylamino,
mono- or diC,-Csalkylaminocarbonyl, phenyl, methoxyphenyl, cyanophenyl,
halophenyl, pyridyl, C;-Csalkylpyridyl, pyrimidinyl, morpholinyl, piperazinyl,
C1-Cqalkylpiperazinyl, pyrrolidinyl, pyrazolyl, C;-Cialkylpyrazolyl, thiazolyl,
C-Caalkylthiazolyl, cyclopropyl-thiazolyl, or mono- or diC,salkylaminothiazolyl.

20
Embodiments of the invention are compounds of formula (I) or any of the subgroups of

compounds of formula (I) wherein Rr is:



| Y 1 R N~ wherein RO is hydrogen, halo, C -GC6al kyl, Cl-C6al koxy,
mono- or Cl-C6al kyl am no, am no, aryl, heteroaryl or heterocyclyl,
said aryl or oaryl or heterocyclyl being each, in |
optional | yQ\s%Eg'%/?Pg?ed wi th one or twg,Cl-6alkyl, Cl- %aﬁﬁﬁp%ﬁm(g&
pol yhal oCl- C6al koxy, hal o, am no, nono- or diC c6a| kyl am no; and
each R6 and R ' are, independently, hydrogen, Cl - 6al kyl, C -6al koxy,
nono- or di C1_6al kyl am no, nono- RS diy<d - gal Ryl am nocar bonyl

hydroxy, halo, trifluoronethyl, ar A er()@ryl or het erocycyl yl;
said aryl, heteroaryl or heterocycylll being—e&h, independent!y,
optional |y substituted with Cl -Cbal Ky ™C6al koxy, 10

pol yhal oG - C6al koxy, am no, saturated clic am no, nono- or
di Cl1- Céal kyl am no. Errbodi ments of the'invention are corrpounds of

formula (1) or a e subgroup 0 unds of fo

wherei RO i SneBIRT ARG TRE Gh o obh Bk, Mo 1 GoL ey i
Rio ~or N aMlmo MUht&rmmlloeheterla&ﬁ:lylssaum;hnhntdeqaaﬂdemterycydwmmgen
hal o, Cl - C6alky, 1nd@ﬂ9nﬁ§1ﬂgs§@eﬁ%9ﬁfﬁb&%ﬁﬂeh%th%% B0l - ARAL T alkony,

di - Cl - Coal kyI am no ts of the 1 nvention are coffpounds
formula (P)  8PYAHG ol HREYShARABURR MoRO- EHpeME2Bimof Bidmul a (1)
wherein Rr i sachRt%and R'Riare, nBagenddat, hirBogeh ol eiaikyRE aaldoR, nibnas @,

i ndependent | y

di C1- C6al ky |§%ﬁ‘ﬁ¥l%ﬁ‘gﬁ‘% m% ?@hd(é@k?’@"f@?n&hé‘%ﬁonyPq’%&é”ﬂuc’mm%th’(l
trifluoro- némhwetercmhor hﬁéﬁ%ywé}rlyqaldowlhb%t@mw @1 he P‘-‘fm%ﬂyma each,

i ndependent | yndayshdeg 8 optidmalOh altktifuted Grth@at daivyy, C) Wealkakyy. WO

2007/ 014?8 ! qu{la'.'zl 808?51/1190633(??53 azrr%no ng’curated cyclic amino, mono- or diC,-Cgalkylamino.

Embodiments of the invention are compounds of formula (I) or any of the subgroups of
compounds of formula (I) wherein R’ is selected from the group consisting of:

R0 R R0

L L w

15  wherein R'? is, each independently, hydrogen, halo, C,-Cealkyl, amino, saturated cyclic
amino, or mono- or di-C,-Cgalkylamino.

Embodiments of the invention are compounds of formula (I} or any of the subgroups of
compounds of formuia (I} wherein Rr is:

&
Ryp—y—
VS NP
Rig | j—-R "
NP P

20 7

wherein R® and R'? are, independently, hydrogen, C;-Cealkyl, C,-Csalkoxy, mono- or
diC,-Cyalkylamino, mono- or diC;-Cgalkylaminocarbonyl, hydroxy, halo, trifluoro-
methyl, aryl, heteroary! or heterocyclyl; and

R'% {5 independently hydrogen, C;-Cgalkyl, C;-Csalkoxy, or halo.



Furt her enbodi nments of the invention are conpounds of formula (1) or
any of the subgroups of conpounds of formula (1) wherein Rr is: N

Rio NR6 wherein R6 and R11 are, independent

Cl- CBaIkyIRL%ﬁﬁ%guﬁﬁoxy, mono- or di &- C6al kyl am no, n%%ypb%ﬂ&&@ﬁ@
di Cl1. 6al kyl am nocar bonyl, hydroxy, halo, trifluoro- nethyl, aryl or

Het; and R10 is hydrogen, Cl-6al kyl, Cl-C6al koxy, or halo. 10

Enbodi ments of the invention are conpounds of formula (1) or any of

t he subgroup C oun f S
5 TR N R eEPRE RS g e Erlh fs cabeRN S O P sp B erthd "
C1- Cosal kyl , mbgﬁambhﬁmpqmdﬂﬁffmul@l(lwh@emlmw am no, nono- or

di C1- C6al kyl am nocar bonyl , hydr oxy, halo, 15 trifluoronethyl;
preferably Roe is Cl-C6al koxy, nnsm p ef erably methoxy; and R10 is
hydr ogen, C1-Cé6al kyl, ami no, noRo-g | i Ci. C6al Ryl am no,
pyrrolidinyl, piperidinyl, plpera2| yI| N-Tret Byl - pi perazi nyl, or
nor phol i nyl . Enbodi nent s of the i nventi cofpounds of fornula
(1) or any of the subgroups of 20 conpo s of formula (1) wherein
R4 is: Roll NRs N RL1 W 2007/ 014927 PCT/ EP2006/ 064822 28
wherein R6 and Rl 1. are,, |ndependently, hydr ogen, C1-Co6al kyl ,

Cl- CBal koy, Wheid Romnd Ryj ere, indencranli droggifo-Calkyl Ci-Cealkoxy, mono- or
di C1- Cbal kyl amlrtcgaﬂwhﬁmd many dsrORE, salkgtlatinockibiohyiordesast Balb,; trifluoro-
preferably R46tl§ﬁ%% E , host preferably met hoxy, hal o, or

C1. 3al kyl H¥ IS ogen, Cl1-C6al kyl, am no, nono- or

di Cl1- C6a|kyIQnﬂﬁéy¢p$$?6%f@kﬂy$r(%%mQﬁéﬂF@ﬂ%yl pi per azi nyl ,

N- net hyl - pi perazi nyl, or norpholinyl.

10  Embodiments of the invention are compounds of formula (I} or any of the subgroups of
compounds of formula (I) wherein Rr is:

R10

=N
S R6
NN
—R
N / / 11
M

wherein R® and R'" are, independently, hydrogen, C;-Csalkyl, C,-Csalkoxy, mono- or
diC,-Cgalkylamino, mono- or diC,-Csalkylaminocarbonyl, hydroxy, halo,

15  trifluoromethyl; preferably R* is C;-Cgalkoxy, most preferably methoxy; and
R'%is hydrogen, C;-Csalkyl, amino, mono- or diC,-Csalkylamino, pyrrolidinyl,
piperidinyl, piperazinyl, N-methyl-piperazinyl, or morpholinyl.

Embodiments of the invention are compounds of formula (T) or any of the subgroups of
20 compounds of formula (I} wherein RY is:



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

t he subgroups of conmpounds of formula (1) wherein Rr is: RL O NCi N
RNN-~/.1 rein R6 and R11l are, independently

Cl- Ceal kyl U{)@H}I)\gygxy, nono- or di Gi- C6al kyl am no, pcﬂ%gf{ﬁ?&&']gzz

di Cl1- C6al kyl am nocar bonyl , hydroxy, halo, trifluoro- rret hyI ;
preferably R4b is Cl-C6al koxy, nost preferably nethoxy, halo, or

g'lb 533%|6 klylk:I vafeebin R B&ﬂal“ %Eehmé;%eéhﬂyqaydg@h kyLesadil, g ,cémagz, n®no- or
| a rr.olirdin I.dl.n Zl Nn
N et byl - pi el RAYB TR PR ot SR SR P B ABRE Ry ent  on

are comoundylﬁdoromethﬂt arefelre)bl:oR *an ¢ -eflkaxremss prpfaalps methoxgdmpoends of
formula (1) wh is: Ro N\ R Ri 20 wherein R6 and R 1

are, indepen 51 dro Cl- C6al k | ko nono-

di C1- Opal 3%11 6‘%%?\*/%01 ey A BB R S s eaP AT, AYGHSRYS hal o
trifluoro- mﬂmyﬂmypp@bmmm,w -Réthyl-sip&azifijd adrkoxepholimpbt preferably

nmet hoxy, hal o, or Cl-C3al kyl; and 25 R4i is hydrogen Cl- Coal kyl ,

am no, nono- or dj Cl- 6al kyl am no, pyrrolidinyl, peri

pi per azi nyl , Frebedvmaprs qlithisipyentiag ere cImpREIdS HB?{W}& (I)\ma@o@fﬁ%@&%?ﬂps of
PCT/ EP2006/ Oﬁéﬁaamdiefﬂaﬁﬁﬁlem@&emifobﬂisrrents of the invention are
conpounds of formula (1) or any of the subgroups of conpounds of
formula (1) wherein Rr is: R6 Rg\ N OCH3 YN wherein RO is as
defined in any of the groups drosthgradups pof ¢ rrptéunds of formula 5
(1); and R6 is hydrogen, halo, or tNifl Furt her

enbodi nents of the invention are conpou “I a (1) or any of

t he

10

wherein R® and R'" are, independently, hydrogen, C;-Csalkyl, C,-Csalkoxy, mono- or
diC,-Cgalkylamino, mono- or diC,-Cgalkylaminocarbonyl, hydroxy, halo, trifluoro-
methyl; preferably R™" is C;-Csalkoxy, most preferably methoxy, halo, or C-Caalkyl;
and

15 R'%is hydrogen, C-Csalkyl, amino, mono- or diCi-Cealkylamino, pyrrolidinyl,
piperidinyl, piperazinyl, N-methyl-piperazinyl, or morpholinyl.

IEmbodiments of the invention are compounds of formula (I) or any of the subgroups of
compounds of formula (I) wherein Rr is:

W
\ ~N N = Re
Y A

N N

L0

R1g

20

wherein R® and R'! are, independently, hydrogen, C;-Cgalkyl, C;-¢alkoxy, mono- or
diC,-Cgalkylamino, mono- or diC,-Cgalkylaminocarbonyl, hydroxy, halo, trifluoro-
methyl; preferably R*" is C,-Cealkoxy, most preferably methoxy, halo, or
C-Csalkyl; and

25 RYis hydrogen, C,-Cgalkyl, amino, mono- or diC;-salkylamino, pyrrolidinyl,
piperidinyl, piperazinyl, N-methyl-piperazinyl, or morpholinyl.



subgroups of conpounds of formula (1) wherein R4 is: R6 rN OCH3 10
wherein R6 is hydrogen, halo, or trifluoronethyl. O her enbodi nents
of the invention include those wherein R9 is R110 1R10 15
wherein Rld”?%mﬂwﬁ?Gben, nmet hyl , ethyb, i sopropyl, tert§%8F§memu”2
Cl- C3al kyl am no, (d -C3al kyl ) 2an no, (él - C6al kyl ) am do

nmor pholin-4-yl, piperidin-1-yl, the norpholine and piperidine

opt i onal |y suhstirtdiiabhthids SlmnERAbn s REHoRIORILARIE @) Qfanl BPthe

i nvention include thagse erein R 1s WEE?O (/014927

PCT/ EP2006/ 064goups b cnpeengs ff foymyla @) where RINSIN - wherein R' is H or
nmet hoxy. The conpounds of formula (1-c) ang (1-d) having a double
bond in the macrocycle (i.e. 5 between cafbon atons 7 and 8;
represented by fornula (1-d), (I-fe £ YCHbr ebel ow), consi st
of three building blocks P1, P2, P3.| For istry purposes, building
bl ock P2 of compounds of fornula (MNxg) & |-e) incorporates the
carbonyl group attached to the positi/on 1'. 10 The |inking of
bui | ding bl ocks Pl with P2 and P2 witH P3 involves formng an ami de
bond. The i nking o%_blocks P1 and P3 invol ves doubl e bond formati on.
The |inking ofherabuR[ iiag gelned dk snyral thpgrogpicor pebarenns o8 peipeovsdngioarieiEa
(i-c) or 6i-qmigﬂn be done in any given sequence. The | ast steps
obvi ously inygl.v cyclizatign whereby the macrocycle is formned.
/Rf R Rq a\ﬁAs-gyd?ﬁfx%al%or%@]uome%q'o nnr Ot O /N 11 N3 4 ~N H\3
a

Further embodiments of the invention are compounds of formula (1) or any ol the
subgroups of compounds of formula (I) wherein RY is:
R6
r,,/N OCHs
N

10 I

wherein R® is hydrogen, halo, or trifluoromethyl,

Other embodiments of the invention include those wherein R’ is

R10 R10 R10

15  wherein R'° is hydrogen, methyl, ethyl, isopropyl, tert-butyl, C;-Csalkylamino,
(Ci-Csalkylzamino, (C;-Csalkyl)amido morpholin-4-yl, piperidin-1-yl, the morpholine
and piperidine optionally substituted with C;-Caalkyl.

Other embodiments of the invention include those wherein Rr is



RS P3 )5 PLARSP3PI A 66157 7 (l-c) (I-d) In a preferred
enbodi ment, conpounds (I-c) are prepared by first formng the am de
bonds and , form ng the double bond |inkage be <
Pl with 20%‘2@%’(‘;’%}‘%%{}}&% cyclization to,fhe macrocycle. X@ggzyﬁ(goﬁ’%g?
PCT/ EP2006/ 064822 31 Alternatively, in conpound of fornmula (l1-c), a
first am de bond between building blocks P2 and PI is formned,
foll owed by coupling of the P3 building block, and a subse&guent
am de bond formation between P3 and P2 with concomitant rin
Yet another alternative syntheti chodol ogy is the for

am de bond 5 between buil ding bl P2 and P3, followed|jbywt he
coupling of buil di Rg!-h) 37 and Ri1 'Ntﬁ,&mgl formation
between P1 and P2 with ring closur It should be noted
that in conpounds of formta _£N-c), the am de Nrati on  bet ween
bl ocks P2 and P3 may be acco#plished at two differe posi tions of
the urea 10 notif. A first am de bond enconpasses the nitrogen of the
pyrrolidine ring and the adjacent carbonyl (marked with an
asterisk). AmhafelreRNad Heengoend am de bond formation involves the
reaction of the asterisked carbonyl with a -NIIR3 group. Both am de
bond formati ons between building blocks P2 and P3 are feasible. 15
Conpounds of Theeerpanady ¢of fdymela-benp flepdedss byophlaRensgn the marraeyclg(ie.
vice versg, pblebioREbrohI® af ©8:¥BjrRAted by ihithuskeCaANdl-a) (TP Rdtebelow),

bet ween P3 and P ildi ock it oncom.tant cycl{zafl

t he macrocyc F%@S‘SiP{)tg‘Feﬁg?ﬂ@igg g!ocﬁ%ﬁ%%%{] ﬁar %femfl%‘?'rﬁﬂpao\égs( Fglﬁlvgoﬁo‘gkom
bui | di ng bl ookedpordsadyfornsiladtd) ahé (1-Q dnosyneraiesshe eadbqnyl gioup aigached to the
coupling to Buiiigi ng bl ock P2. This building block P1-P3 can be
realised by a netathesis reaction, Wttig reaction, or the like,
which is followed by two am de bonds formation with building bl ock
P2, and ¢0ncahe tiakitg of mgldolgddenke P1 Fhth A2reail PR ddthl P3bioveldisfgrnihg ek smidan

first be prepaleenask; é’?ﬁlﬂ?&k@'ﬁla}ﬂd? WURIBAs HAMR B fordtiBh. The linking of
alternativel )éwggr ecursors. o

he building bl ocks can_he cqupl ed.
t oget her and 1§ blagks Fp P%a?ﬁiﬂf%?o g?%&’e"@i‘i’otlﬁ% (E'é)s ’r(&'g) ??ﬂlci’ééiﬁl’eaw any
conposi ti on. gilbe sdquaeti Dnelkittsices obvioshahvaife 4 tyelibatioh dihreeeb tackscromyle
be protect edistf‘anﬁ’e‘ﬁ?i d side reactions.

I5
(I-c) (I-d)

In a preferred embodiment, compounds (I-¢) are prepared by first forming the amide
bonds and subsequent forming the double bond linkage between P3 and P1 with
20 concomitant cyclization to the macrocycle.



30 The formation of am de bonds can be carried out using standard
procedures such as those used for coupling am no acids in peptide
synt hesi s. \J(pﬁ)oln LEr i nvol ves the dehydrative coupli nECJ%P{% 16064822
carboxyl group of ‘One reactant with ag,am no group of the o her
reactant to forma |linking am de bond. The am de bond fornati on may
be 35 perforned by reacting the starting materials in the presence of

a fQUFﬂ } Ng ag@RnaflelPVin cERAPMBELIT RemuRGI-6 R & IRt Yinideidal ibgmbﬂ bl)dldiir[glt 0 an
active form suc actlve ester or an .. acyl. chl orjde. ner

escr i pt i ons dhres RS Ferger Bt s Che it dfans Bh Bl y Slg e

t herei n can bebstquentamide gemkioahatiombetyeoi £3 end P2 pith dencolmétrtgingyclosfisy
Chom stryt, aniran abanaLe Selo CHgAR GRS e RloRbng hide HE,) °°
her eaf t er Ssi REMFER B?i&lfig’eﬂo‘ﬁ‘é ngnéggalﬁh'}‘%’ﬂ by "h% caplire HF@“‘@"E@&‘?C«?‘E’%&P e
her eby i ncoiPppardtadakt bynidedfoad draatiorbbdiweand! lemd $2 witupinbomgitang sing closise.

with am de bond formation i nclude the azide nethod, m xed

car boni c-carboxylic acid anhydride (isqbutyl chlorofoqryate) method,
the carbodi lrshEd baneipe thehEepmpar d’if"?ﬁnélé,a‘a?= iﬂ%eoﬁ??’g?a{’}?‘@ PIAICT i de,
or wat er - sol bbin@en blacksdd dandiFdansetucasnplished at two different positions of the urea

N ot hvl - RE. y ; fied a i ,
bster” (pohi ¢ ESEE Y WBHBAEERB PSS! MO B line i anBf! v
the 10 Wodwafiacanteasesnty! oarkediwidh an sieriskk HEHIPAAYYR seeRgI28¢EEd, t he
phOﬁpgor us E&ﬂ@ﬁﬂﬁ &V@lgeﬂﬁhb G@E%@fbﬂt@éh&;@e&iism dﬁﬂiohlyldﬁith ﬁmbérpﬁmeﬁﬁ
nmet hods can e. ance addl n 1t S . In the
Car bod 1 de ASEHIAT By e RO DaTdhe BBS A ER 0 ¥
Further coupling agents are (benzotriazol-I-yloxy)tris-(dinmethyl-

am no) ph\@fspm 'uﬁﬂdg%mﬁgu%q?hmﬁm?mpa@iib GhkiRY Pi kSR br BEe Voisal he
presence of 1 - roxybenzotr.l.azol e .or .4- . or g

D i hensot Rl by R BARRR o Rpong vt oo ehiyREn B prikg2 building

t et r af | uor obblkekewitiproncomitant cyclization to the macrocycle.

0- (7-azabenzotrizol-1-yl)-N,N, N , N -tetranethyl - uronium

hexaf | uor ophaosphat.e. These coypl.i.n e i ons,, c perforned |
either sol utYEHY§HP HOIBPI%@B)OF W%E{?F ?Igé)ph%l .gakg%&%iési%bﬁ W&lll be
reacti on2pr ebenadlzyd arier icandpiotead buidianblocieP2. Thad bouéiding béaek 138 can be
hal ogenat ed qﬁaz{ : - di Qr [Welgd I IRQ!
aprotic sol vé%%éggds c Iggtsg&eséggtg %tﬁ)gt ﬂ?ﬂtlgr&gﬁ%? E&eflfg?fn‘g%%gfwomw e

di met hyl acet amidgdongds feapationpwgh ldldingthloghFdr B AORFPMIANATRRAYS Y St ances

the coupling reactions are done in the presence of a suitable base 25

such as a teriiary.am e rl ) j A i

(D PER) , v oA B Soof/chERRYbaRRE S SORLORNI, Ehe Ay e

reacti on2$ em@alw@ew%tgm%of the building blocks can be coupled together and modified
at a later stage to the desired molecular composition.

The functionalities in each of the building blocks may be protected to avoid side
reactions.

30
The formation of amide bonds can be carried out using standard procedures such as
those used for coupling amino acids in peptide synthesis. The latter involves the
dehydrative coupling of a carboxyl group of one reactant with an amino group of the
other reactant to form a linking amide bond. The amide bond formation may be

35  performed by reacting the starting materials in the presence of a coupling agent or by
converting the carboxyl functionality into an active form such as an active ester or an
acyl chloride. General descriptions of such coupling reactions and the reagents used
therein can be found in general textbooks on peptide chemistry, for example, M.



between 0 C and 50 C and the reaction tine may range between 15 nmin
and 24 h. The functional groups in the building blocks that are

i nked tog%wgﬁm{rggﬂbe protected 30 to avoid formation %TIHPR%A((TS?

bonds. Appropria prot ecting groups that can be used are
exanple in Greene, "Protective Groups In Organic Chenmistry”, John
Wley & Sons, New York (1981) and "The Peptides: Analysis, Synthesis,

rBie}?le(r)?g'(':I, . OV@lodarﬁyky%ﬁglﬂb @h?ﬂhﬁ&?’ ZB@Y&g\é‘ér @pﬁtﬂg%ﬁ%rla@%’eﬂﬁ'f t%i’-many
' ncor por at ed?Wiéf@ﬁ%%égnpqwfea@ﬁaﬁﬁ %%73% the ot gﬁ%fg%ﬁféﬁleﬁg an

ester that camotperatédguetrenge.gi ve the carboxylic acid. Protecting
groups that can be used include 1) alkyl esters such as nethyl,

trimethylsil and tert - put al k ssuc s benzyl an
subst it ut &d éﬂ&lyﬁs offou %ﬁf@?ﬂ%‘fﬁéﬁ %@r@%me@waggﬁme 3@5%)“8%05{
esters that earedverbohraadaxplyc amid ehhydsd: (tmobury] chlorefbuedicvmcthedniss such
as trichlor Ocar%(i]ﬂlhld@ﬂ:gcggﬁ%g)gﬁé’e&b&ﬁrﬁ&es duﬁ%g}@%csucﬁlprﬁldgaé} V\pﬁer-Sleublg

protected by a varie otecting
groups such S¥beHHge SucbraﬁN tiByldNd Gxdynet EHWPH’& rgwpylmaodnmlde) mathod, the
p- t ol uenesul ha@iylesteR(p-dtroftehyicstet, af-bpdratygu@irie psids Hﬂér) agthod, the

benzyl oxygar Y4 S,
and 8- 11 4r eﬁ‘wﬂaﬁ%&e&ég?ﬁeﬂh" 4B SRR B e BRlpRY
g_r oups su?:g;?;efﬁ%@rtoxﬂﬁbﬂlwb e%ﬁmrgaﬁ?tdSE %sz) of h;b:Sﬁ | &g E@hﬁys:nhalgjﬁ b;f

i1 sopropy yriteBlE kOBt thelca mma ﬂmlb Y hytife ¥o-
car bamat e or QUps Sych a8 <Saf PETLY): 30 oL 9{1”1 F‘g‘ o f;m hyl
adamant yl oxycra?r%gr?é/ﬁ @§ a lf( cou p% aSHER™ & P phe ph ﬁ Ay
benzyl ; 6) twinalky @phqnllursh@wﬂagrophqsmtmithﬁrIbylltselﬁﬁrdmﬂ)e prmeote of
fﬂ tn; ?g 2 It :ﬂﬂgg g Q?%x?l?’égl?otgﬁorl]@&&?gl\%@ -Qf 8l pRBMzo AL 11 ylbtn\awmcwn@wa
t he a-anino B’ren%’ty@'i ri‘"r’fa Broggrager 8" @Lﬁﬁa%%m?ﬂwglr F%% N;NS ﬁ{)ﬁ%ameﬁl
coupl i ng st epronivvhrxaflhwoBwsplgio ipese souing reachensret hops faymed hodither ar e

trifluor oacegd]ﬁlcglc(qlgmd@ggge) & solid phglkchl oromet hane, or I-1C in
di oxane or in ethyl "acetate. The resulting ammoniumsalt is then

neutralized either prior to the coupling or in situ with basic
sol ut i ong0 suthe asipliageecion hefefablysre amdt@ed inan ynearndohest, suth as halogenated

di chi oromet hﬁ)ﬂﬁo&é})oﬂgeeté)raﬁcthfdr&ﬁetﬁﬁr%ed&}ﬂgche 4 golap@efrﬁv | Benillifdh dshe

Froc group is I ne or
substi t ut ed ?ﬁefﬁ)@l‘miﬁ ﬁ@“qﬁﬁr@ﬂﬁ%‘ﬂ‘ﬁ?l4”6?%]#?%“1%6{}13%0% arisHedr A ne

can be used. The deprotection is carried out at a tenperature
between 0 C i rga yolgé’&l%c%m% rcé‘ﬁﬁﬁnﬁ ’reacHgl‘H:%ré dorR'i? Hl@%re%gﬁc%%f g‘suitab]e base
25  such as a tertiary amine, e.g. triethylamine, diisopropylethylamine (DIPEA), N-methyl-
morpholine, N-methylpyrrolidine or 4-DMAP. The reaction temperature may range
between 0 °C and 50 °C and the reaction time may range between 15 min and 24 h.

The functional groups in the building blocks that are Jinked together may be protected
30  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 (1981) and “The Peptides: Analysis, Synthesis, Biology”,
Vol. 3, Academic Press, New York (1981), hereafter referred to simply as Greene, the
disclosures of which are hereby incorporated by reference.
35
Carboxyl groups can be protected as an ester that can be cleaved to give the carboxylic
acid. Protecting groups that can be used include 1) alkyl esters such as methyl,
trimethylsilyl and tert-butyl; 2) aralkyl esters such as benzyl and substituted benzyl; or



25 Other functional groups that can interfere undesirably in
reactions during the synthetic procedure, for exanple during
coupling r f the building blocks, nay al so be

For exanpl&ﬂﬁggggw§g groups may be prg Sected by protectlIr%j’(;ﬁ)ﬁ)%}/‘?(gg22
such as those listed i.a. in Geene, "Protective Goups in Organic
Chem stry", John Wley & Sons, New York (1981). I|4ydroxy protecting

groups conpr kg g &sifat één‘ﬁe%‘f’ea@&f BYihnild QaRIob &1 redufivee@iR k€eh as trichloro-

met hoxymet hyl 0X t 2- met hoxyet hoxynet hyl ,
2- (trlnethyl§ E??B%ﬁﬁ%%ﬂ%? t-butyl and other |ower alkyl ethers,
such as isopropyl, ethyl and especially met hyl , benzyl and

tri phenyl net eruno gx%h?é’i&ﬁt éfténﬁgﬁwy 2%4}% fofN E%ﬁh%é%ﬁgs gﬁéﬁyals ﬁtap)ﬁr S,

for exanple, oet
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acid, for ex aﬂgg t
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groups; and BWKhlo&ﬁbﬁfﬁalﬁﬁdlt}%uWI tieRE@patind protdaghs ERUEONRY Boc

gr oups. (gp Frmoc is chosen for the a-am no protection, usually
tert- butyI b&% d‘Tl ?otectlng groups are acceptable. For instance, Boc
can be used for further am no groups; tert- butyl ethers for hydroxyl

groups; and bferrérathyméla %In%rp%otéafngwubhﬁéle&@a BEPp¥ibr %rtﬁélﬁé(t c&g]lﬁgyte
the protecti S na d%%$ sta e, of th X thes

b ocedur . bafe e By Sontd Festauits b MG FighomngisRt bt orin
functional i t dieblorvmtethany, odr\HiEi in diotyee orrie ethyli a@eta‘st Blpsresuléng anovedmahlt Br
conpl etion ofyeh lﬂ@ulﬂ%&éﬂetﬂ@r ;%Iiorttaﬁle%gﬁﬂlﬁgw? Lfsitu m&@lso Btloﬁsrk‘ﬁch as

protectlng roups can eln manner di.ct at ed % k
)

choi ce of pr @ﬁ%@‘ﬁ Bedfegy BUISEANHNERS Wé*r*ﬁ#é?f%matb@ev%laFetRHB%m{ gme
skilled 2@ tfhematide. When THeeFnbadi droipnig uiddpthk seaPdnts &2chaid aF3pip@idine or

conpounds (| Su%h 1%{&1 ﬁ%denq QI?Bmﬁ?n ot 88 vuPh RS Ecﬂﬁax& gﬂh{l‘éakﬂé”

i nt er medi at es. ar of 'suc eses are-descrl ereaf

nore detail . dewﬁqﬁ@@%ca@ﬂewt BLﬁ leHPAGL briweerthd px I@awt@rlmj'lwre

bl ocks cont aidnaBy bdaefid 20-pyPcol i di ne, a cycl opentane, or a

cycl opentene noiety substituted wwth a group -ORr. The Rr group can

be coupled to any of these
25 Other functional groups that can interfere undesirably in reactions during the synthetic

procedure, for example during coupling reactions of the building blocks, may also be
protected. For example hydroxyl groups may be protected by protecting groups such as
those listed i.a. in Greene, “Protective Groups in Organic Chemistry”, John Wiley &
Sons, New York (1981). Hydroxy protecting groups comprise substituted methyl

30 ethers, for example methoxymethyl, benzyloxymethyl, 2-methoxyethoxymethyl,
2-(trimethylsilyl)ethoxymethyl, t-butyl and other lower alkyl ethers, such as isopropyl,
ethyl and especially methyl, benzyl and triphenylmethyl; tetrahydropyrany! ethers;
substituted ethyl ethers, for example, 2,2, 2-trichloroethyl; sily! ethers, for example,
trimethylsilyl, t-butyldimethylsilyl and t-butyldiphenylsilyl; and esters prepared by

35  reacting the hydroxyl group with a carboxylic acid, for example, acetate, propionate,
benzoate and the like.



rings at any conveni ent stage of the synthesis of conpounds according
to the present invention. One approach is to first couple the Rr
group to t ate ring and 25 subsequently add th

desired bU|ﬁ%?ﬁgB@P%Lks i.e. P1 and R3, followed by the@m@%@ﬁgmqs?
formati on. Anot her approach is to couple the building blocks P2,
bearing no Rr substituent, and P1, and to add the Rr group ei t her
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(I a) with the 5 desired quinazolinol (Ib) in the presence of

t h L, gh

o car 00 e BRI 808 PP TE
li ke, provi dég’f R raalykwed%@act@amﬁa FOft e]ﬁc}éctwem@wobmmme%m ﬂ?ehe
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li ke a tosyl nesy e or e or ubj ec
the al cohol ekpiesef rapipetingrarenns, whirk sayneat 4rh el bpeive mhgse skilleé in the art.
treatmenyswith the anhydride or halide of the desired acid in a

i phenyl  phabh R AR POt T, PRatshEy REPo s e SR T v Reparea
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 either a pyrrolidine, a cyclopentane, or a cyclopentene

moiety substituted with a group —O-Rr. The Rr group can be coupled to any of these
rings at any convenient stage of the synthesis of compounds according to the present
invention. One approach is to first couple the Rr group to the appropriate ring and

25  subsequently add the other desired building blocks, i.e. P1 and P3, followed by the
macrocycle formation. Another approach is to couple the building blocks P2, bearing
no Rr substituent, and P1, and to add the Rr group either before or after the macrocycle

formation.

30  Synthesis and introduction of the P2 substituent
The desired quinazoline group on the cyclic P2 scaffold can be introduced by various

methods at any convenient stage of the synthesis. Scheme | exemplifies the
introduction of a P2 substituent by way of a Mitsunobu reaction. Mitsuncbu, 1981,
Synthesis, January, 1-28; Rano et al., Tetrahedron Lett,, 1995, 36, 22, 3779-3792,

35  Krchnak et al., Tetrahedron Lett., 1995, 36, 5, 6193-6196; Richter et al., Tetrahedron
Leit., 1994, 35, 27, 4705-4706).



tol uene, or the hydroxy group can be converted to a halide by
treatnment of the alcohol wth a suitable hal ogenating agent, for
exanpl e the, an be prepared by using a 15 reage
phosphorus%}QE@q%ﬂﬁaﬁ or the like. Thgsachi eved IeaV|ng$gP@H&nwa§mz
then be replaced by a desired qU|nazo[|noIto gi ve the al kyl ated
derivative (Ic) Areversed strategy can alternatively be used wherein
t he hydroxy conpound (1 a) is used as nucleophile and i treated

wi th a base such as sodi um hydride or potassiumt- R0. b ¢ Nde R the
like, in a solvent like dinmethylformam de (DWVF) foll ow y r actlon
of the resulting alkoxbge wi th an akgylatlng agent Q Lgy~fherlin Lg
is a suitable |eavingygroup such as a haI e i ke chloride/l brom de

or iodide or a degjyva or g@g like and{Qis a
-eS| substit ukgd ivative.

qui nazol i ne derivati
An exanpl e applied tol ve |s descrlbed b *E. M 25
em (1988), Iy 875-885. It wil

Smth et al. in J. d.
apparent that the abo%e nmet hods to introduce the quinazol®ne §roup to
the cyclic P2 scaffol'@ can be perdehed at any conveni ent l age of
the synthesis of conpounds according to the present i nvention. For
exanpl e the R8hsmbbktituent can be 30 introduced to a suitable cyclic
scaffold prior to introduction of the other conponents of WO

2007/ 014927 PCT/ EP20Q6/ 064822 36 the conpound or_a hydr prot ect ed
cyclic scaf f JFeitBgH obhe pop@ptipe axfﬁlﬁélefflr%@dbswrﬁiﬁé§%f¥°dﬁﬁl %’Wéth the

qui nazol i se deated quitlardlthgt@d) Mshé fresdnas bf tiipkgayphodphine syt b asivating afyant

Chom £o°s SRR TR S B MO I
HO 2d R9 chllispindevides the alloriplronpgnd (fo) N\ lmémy govpotihempgtic spaff
2c R6 HO Rlﬂa) R&yMItBAaiRely ROorNYRImed ihtd¥nl dtgr Matd6e3eaifdQcbwp NcNas zNH2
2e O 2f CH Z%envatwe of sulfonic acid like a tosylate, mesylate or triflate or the like by subjection
10  of the alcohol to the appropriate sulfonylating conditions, like treatment with the
anhydride or halide of the desired acid in a solvent like pyridine or using the desired
sulfonic acid and triphenyl phosphine in the presence of DEAD in a solvent like
toluene, or the hydroxy group can be converted to a halide by treatment of the alcohol
with a suitable halogenating agent, for example the bromide can be prepared by using a
15 reagent such as phosphorus tribromide or the like. The achieved leaving group can then
be replaced by a desired quinazolinol to give the alkylated derivative (ic)

A reversed strategy can alternatively be used wherein the hydroxy compound (la) is

used as nucleophile and is treated with a base such as sodium hydride or potassium t-
20  butoxide or the like, in a solvent like dimethylformamide (DMF) followed by reaction

of the resulting alkoxide with an alkylating agent Q-Lg, wherein Lg is a suitable

leaving group such as a halide like chloride, bromide or iodide or a derivative of

sulfonic acid or the like and Q is a quinazoline derivative, provides the desired

substituted derivative. An example applied to a proline derivative is described by E. M.
25  Smith et al. in J, Med. Chem. (1988), 31, 875-885.

It will be apparent that the above methods to introduce the quinazoline group to the

cyclic P2 scaffold can be performed at any convenient stage of the synthesis of

compounds according to the present invention. For example the R® substituent can be
30 introduced to a suitable cyclic scaffold prior to introduction of the other components of



Scheme 2 10 Transformation of a nitro substituted benzoic acid
derivative (2a) to the corresponding benzam de for exanple by

subj ecti on \gf g, Bg) d to Vil smeyer conditions fol | owed obigppffdtickion
of the nitro group using conditions like catalytic hydrogenation over
Raney- nickel gives the corresponding amne (2c). The afforded am ne
can subsequently be coupled to a heterocyclic carboxylic acid (2d)
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the hydroxy group of a P2°scaffold in a "Mtsunobu reaction as

descri bed >abo\¢Mot t he hydroxy group of the qui nazoline can be 20
di spl aced by a suitable |eaving gr oy

such as a halide %ike chl oride,
brom de or iodiqg by treat nment of‘guinazoline (2{? fth an L
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an alternative o1 nedi ate acid of ai de, HOB
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benzoi ¢ acid derivatiNtg (2Aa). Hydrolysis ofl the ethyl ester

effected by tregtnént with a base such a&ﬂiQWnun1hydroxide fohko&%d
by a

Scheme 2

10 Transformation of a nitro substituted benzoic acid derivative (2a) to the corresponding
benzamide for example by subjection of the acid to Vilsmeyer conditions followed by
reduction of the nitro group using conditions like catalytic hydrogenation over Raney-
nickel gives the corresponding amine (2¢). The afforded amine can subsequently be
coupled to a heterocyclic carboxylic acid (2d) under peptide coupling conditions, such

15 as with HOBt and EDAC or any other suitable coupling agents well known in the art.
Ring closure and dehydration can thereafter be effected by treatment with a base such
as sodium hydrogen carbonate which provides quinazoline derivative (2f). The
quinazoline derivative (2f) can be coupled to the hydroxy group of a P2 scaffold in a
Mitsunobu reaction as described above, or the hydroxy group of the quinazoline can be

20  displaced by a suitable leaving group such as a halide like chloride, bromide or iodide,
by treatment of quinazoline (2f) with an appropriate halogenating agent for example
phosphory! chloride or the like.

8-Methyl quinazoline derivatives may also be achieved from an alternative iri-
25  substituted intermediate acid or amide, prepared as illustrated in scheme ZA.



decar boxyl ati on step achi eved by heating the afforded acid then gives
the tri substituted phenol derivative (2Ab). Al kylation of the

hydr oxy fuﬂﬁ&k&ﬁm”ﬁ&ﬁg for instance nethyl 10 iodide in EQE?%E8®%§ﬁe
of a base such as potassium carbonate j9r the |ike provi&és e
correspondi ng al koxy derivative (2Ac). The tri-substituted am de
(2Ad) can subsequently be obtained together with the corresponding
acid (2Ae) by hydrolysis of the cyano group effected by heating a
sol ution of the cyano dertnative in foroinstance wat&P~amd dtthanol
in the presence of fkméﬁild&}(@ spdjouﬁn\bWXiQ!P@.E* 15 The wn (2Ad)
can then be reacted with a desired acid under pepthgé goupT i ridy
conditions as described in schene 2 to give the 8-neth{l sabstituted

gui nazolinol and, if desired, further reacted to the corresponding
4-hal o derivative. 20 The acid| (2Ae) achieved ijnh schenme 2A may al so
be used for the prepanati dif~et 8wt hyl, s eyt qui Pfazol i ne

derivatives, which T3 1¥I ust ad in schene 2 2007/ Q§4927

PCT/ GP2006/ 064822 0 OyRO O N CH31 ~ONHZ'CI®/R9 O-NH=1: 1 OH O
TEA O 2Ae O2Ba O2Bb O 1) BAON ~O RO 2) forA#fiide A 2Bc OH
Schene 2B Protection of the acid function of the acid (2Ae), for
exanpl e as the nethyl ester, can 5 bq% fl,gd by subjecting the
acid to al kyl ati on cohd s such as” et with  net hyl i odi de
in the presence of a base cINHgs pbt as R.carbonate. The am no
function of the afforded estég
desired acid using any’@ﬂnv-ntional pep?ﬁﬂe'coupling t echni que such
as using the acid chloride in the presence of a base such as
triethylam nécama® |ike, which gives the amide (2Bb). 10 Hydrolysis
of the methyl ester by treatnment with a base |ike |ithium hydroxide

fol | oned b)/ d&ﬁ@é&&%nﬁf_e%h@ﬁnr@ﬂi&ﬂfl Q%t@ﬁﬁetﬁ&yﬁ@ﬁy%@rﬁﬁﬂﬁﬁtr@é in the
bed abgve, .t he

formam de_yields th ul ol'1 nol 2Bc) .. As descCr|, t
qui nazol i ﬁé PEEsFRCR @?F g‘PEﬂE@r as¢ g{ﬁff‘éﬁély St%)a{u\q% sqoﬂéﬂs sodlum ethoxide in for example
cthanol provides the tetra-substituted benzoic acid derivative (2Aa). Hydrolysis of the

ethyl ester effected by treatment with a base such as lithium hydroxide followed by a
decarboxylation step achieved by heating the afforded acid then gives the tri substituted
phenol derivative (2Ab). Alkylation of the hydroxy function using for instance methyl

10 1lodide in the presence of a base such as potassium carbonate or the like provides the
corresponding alkoxy derivative (2Ac). The tri-substituted amide (2Ad) can
subsequently be obtained together with the corresponding acid (2Ae) by hydrolysis of
the cyano group effected by heating a solution of the cyano derivative in for instance
water and ethanol in the presence of a base like sodium hydroxide.

The amide (2Ad) can then be reacted with a desired acid under peptide coupling
conditions as described in scheme 2 to give the 8-methyl substituted quinazolinol and,
if desired, further reacted to the corresponding 4-halo derivative.

20 The acid (2Ae) achieved in scheme 2A may also be used for the preparation of
8-methyl substituted quinazoline derivatives, which is illustrated in scheme 2B.



correspondi ng 4-hal o derivative. 15 A variety of carboxylic acids
with the general structure (2d) can be used in Schene 2. These acids
are avail ah] comercially or in the literature. : of
t he prepaBa |@h£)o§£2 (substi t ut ed) - anggno- car boxy- ami notﬁ?i&@g@gmﬁn
derivatives, following the procedure by Berdi khina et al. Chem

Het erocycl. Conpd. (Engl. Transl.) (1991), 427-433, is shown bel ow

OR ~(N- R SSHOCB R~,R I IIpHONNSON R H2NN- B_S roO
3a 3b 3c 3d 20 R js Cl-Cealkyl; R' ig Cl-Ceal gyT~m@r H Sche WO
2007/ 014927 PCL/ER26Q6MN64822° 239 FRiouxed( 3c) —with, di f.f W kyl

substituents R a R cgh be forned eagti onrgaf the a
amne (3a) with tert-bytylisothi ocyanate I the presence of bgse
like diisopropylehyl &ine in a solvee 14 ke di chl oronet hat’R? ©

foll owed by renoval of the tert-butyl group under acidic conditions.
Al ternatively, thiourea (3c) an be fornmed by 5 reaction of the am ne

(3a) with thiocanboHyl diipb subsequently with a saturated
sol ution of anord BManideet han Su sequent condensation of the
af forded thiour&a,dérivative wi th 3-bronopyruvic acid provides

the acid (3d). 4-Substitutedyghi azol e-2-carboxylic acids to be used
in the reaction with the amne 2c in 10 schene 2 can be prepared as
illustrated |thsch%re 4. S~ONRIO 20 "Tr" SOO4a 4b 4c O R10
/' N

Protection of the acid function of the acid (2Ae), for example as the methyl ester, can
5  be effected by subjecting the acid to alkylation conditions such as treatment with
methyl iodide in the presence of a base such as potassium carbonate. The amino
funetion of the afforded ester derivative can then be coupled with a desired acid using
any conventional peptide coupling technique such as using the acid chloride in the
presence of a base such as triethylamine or the like, which gives the amide (2Bb).

10 Hydrolysis of the methyl ester by treatment with a base like lithium hydroxide followed
by heating of the afforded acid in the presence of formamide yields the quinazolinol
(2Bc). As described above, the quinazolinol can be further reacted to give the
corresponding 4-halo derivative.

15 A variety of carboxylic acids with the general structure (2d) can be used in Scheme 2.
These acids are available either commercially or in the literature. An example of the
preparation of 2-(substituted)-amino-carboxy-aminothiazole derivatives, following the
procedure by Berdikhina et al. Chem. Heterocyecl. Compd. (Engl. Transl.) (1991),

427-433, is shown below.
R“

i
N-R'
S Hoﬂﬁ(\Br N= e
R R %NJLN,R' HNJ\ R Ho%/s '
H |

NN
R‘I O
3a 3b 3¢ 3d

20 R'is C,-Cgalkyl; R" is C,-Calkyl or H

Scheme 3



LOH HO S 4d Schene 4 Condensation of ethyl thiooxamate (4a) with a
desired a-bronoketon (4b) followed by 15 ester hydrolysis effected
by treat menfqouhdh@,pase such as lithium hydroxide prov'P@?ﬁ:Pg&Pﬁuszz
thiazol e caboxylic acid (4d). a-Brompkgtons (4b) are comercially
avai l able or they can be prepared by a-brom nation of the
correspondi ng keton according to known procedures. 20 Synthesis and
i ntroducti on Tioua @Y) kih digfcRin0gk el substinAtsa ia6ls Rused bd fohded beaction of
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protecting group byHsNantard niet ﬁo ander subsequéht couplfing to a P2
nmoi ety or precursor thereof. Pl building bl ocks foL’Ehé prepar ation
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Scheme 4

Condensation of ethyl thiooxamate (4a) with a desired a-bromoketon (4b) followed by

I5  ester hydrolysis effected by treatment with a base such as lithium hydroxide provides
the thiazole caboxylic acid (4d). a-Bromoketons (4b) are commercially available or
they can be prepared by a-bromination of the corresponding keton according to known
procedures.

20 Synthesis and introduction of P1 building blocks.
Amino acids useful for the preparation of P1 fragments are available either

commercially or in the literature, see for example WO 00/09543 and WO00/59929.
Scheme 5 shows an example of the preparation of a sulfonamide derivative to be used

as a P1 fragment.
25



scaffold is shown in schene 7. 20 CQHNA O-Q Rg Rg vL OH 7bL H
AL 5~ 007a 7c Qis a quinazoline derivative or a hydroxy
protecting is a protected carboxylic acid or Jted
am de Sche 2{’7)%%ﬁf)l ing of the P 1 byjlding blck (7b), zkﬂé?ﬁ%h}(’#gzg
descri bed above, to the acid function 25 of the P2 npiety using
standard net hods for am de bond formation, |like using a coupling
agent as HATU in the pre8ence of a base sucébias dii sopr ylagine in a
solvent like dinet hﬁfor m de, give§ the agigde (7C)N 200[7/ 014927
PCT/ EP2006/ 064822F9°41 te@mat+vé12'y—31—ﬁ’é sutfonanfde gRoudicam
introduced at a | ater age of the sgnthesis, for ex l e as the

| ast step. In this case/ A in schene 7 is an appropri | y_protected
carboxylic acid, for />e<ar’rﬁf'e a met hyf ester, and appr%rl a§°2| y

deprot ected, d.gtmexanple w th aqueous |i th| um hydr oxi de, prior to
coupling of the sulfonam de group. 5 Introduction of a urea |inked
co-unsaturated al kyl chain to a heterocyclic P2 scaffold The al kyl
chai n | i nked Theaulfonamade grome tandrantiddpcadont dwitlsly guddcted| athinganid (fe) by
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substi tut ed ?gh%?undeéﬁ-e%; |(ﬂﬁﬁ@).:sz\qternati\rely the amino acid can be treated with the desired
sulfonamide (5b) in the presence of a base like diisopropyl ethylamine followed by
10 treatment with a coupling agent like PyBOP® to effect the introduction of the
sulfonamide group. Removal of the amino protecting group by standard methods and
subsequent coupling to a P2 moiety or precursor thereof.

P1 building blocks for the preparation of compounds according to general formula I
15  wherein A is an ester can be prepared for example by reacting amino acid (5a) with the
appropriate amine or alcohol under standard conditions for ester formation.

A general example of the coupling of a P1 building block to the acid function of the P2

scaffold is shown in scheme 7.
20
o—Q

7a 7¢c

Q is a quinazoline derivative or a hydroxy protecting group
A'is a protected carboxylic acid or a substituted amide

Scheme 7

Coupling of the P1 building blck (7b), prepared as described above, to the acid function

25  of'the P2 moiety using standard methods for amide bond formation, like using a
coupling agent as HATU in the presence of a base such as diisopropylamine in a
solvent like dimethylformamide, gives the amide (7c).
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10
Scheme 10
Reaction of hydrazine derivative (10a) with a formylating agent such as p-nitrophenyl
chloroformate, carbonyl diimidazole, phosgene or the like in the presence of a base like

15  sodium hydrogen carbonat followed by addition of the P2 building block provides the

urea derivative (10c).

Suitably alkenylamines to be used in scheme 10 can be prepared for example by
alkylation of a desried tert-butylcarbamate, a general example is shown in scheme 11,

11a 11b 11¢ RS

20 nist, 2,3o0r4
Scheme 11

Reaction of a desired amine, R5-NH,, with tert-butyl dicarbonate provides the boc
prtoected amine (11a). Alkylation of the afforded carbamate with an w-unsaturated
25  alkylating agent (11b) such as an alkenylhalide for example the bromide or chloride
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Intermediate (2a) can be coupled with the amine (2b) by an amide forming reaction
such as any of the procedures for the formation of an amide bond described hereinafter.
In particular, (2a) may be treated with a coupling agent, for example N, N'-carbonyl-
diimidazole (CDI), EEDQ, ITDQ, EDCI or benzotriazol-1-yl-oxy-tris-pyrrolidino-

20  phosphonium hexafluorophosphate (commercially available as PyBOP®), in a solvent
such as an ether, e.g. THF, or a halogenated hydrocarbon, e.g. dichloromethane,
chlorophorm, dichloroethane, and reacted with the desired sulfonamide (2b), preferably
afler reacting (2a) with the coupling agent. The reactions of (2a) with (2b) preferably
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subsequently reacted with the al cohol (2c). The ester form ng
reactions preferably are conducted in bh@'presence of a base such as
5 an alkali netal carbonate or hydrogen carbonate, e.g. sodium or

pot assi um hydrogen carbonate, or Ra jary am ne such as the am nes
mentioned herein in relation to the mde form ng reactions, in
particular a trialkylamne, e.g. bLie¥ am ne. Solvents that can be
used in the ester form ng reactions conpri ethers such as TIIF;

hal ogenated hydrocarbons such as dwnchornef hane, CH2C12,

hydr ocar bons such as tol uene; pol & otpc sol vents such as DWVF,
DMSO, DMA; and the |ike solvents. Sygthegis of conpounds containing a
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saturated carbocyclic P2 scaffoldi.e. Lis G in general fornula

1, is sh in S 4. . . .
?%Vn where?nhf,%, i!lq, R*, nare as specified above and wherein the stereogenic centers

oy~

may have the stereochemical configuration as specified above, for example as in (I-a)
or (I-b). The intermediates (2a-1) can be isolated from the reaction mixture, using
conventional methodology, and the isolated intermediate (2a-1) is then reacted with
(2b), or the reaction mixture containing {2a-1) can be reacted further with (2b) without

20 isolation of (2a-1). In one embodiment, where the reaction with the coupling agent is
conducted in a water-immiscible solvent, the reaction mixture containing (2a-1) 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 (2b) without
additional purification steps. The isolation of intermediates (2a-1} on the other hand

25  may provide certain advantages in that the isolated product, after optional further
purification, may be reacted with (2b), giving rise to less side products and an easier
work-up of the reaction.

Intermediate (2a) can be coupled with the alcohol (2¢) by an ester forming reaction. For
30  example, (2a) and (2¢) are reacted together with removal of water either physically, e.g.
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Rx is an w-unsaturated 5-8 membered alkyl chain;
15 A'is a protected carboxylic acid, substituted amide.

Scheme 14

The saturated cycloalkyl scaffold (14b) can be prepared, for example, from 3,4-bis-

20  (methoxycarbonyl)cyclopentanone (14a), described by Rosenquist et al. in Acta Chem.
Scand. 46 (1992) 1127-1129 by reduction of the keto group with a reduction agent like
sodium borohydride in a solvent like methanol followed by hydrolysis of the esters and
finally ring closure in acetic anhydride in the presence of pyridine. The provided
bicyclic acid (14b) can then be coupled to the amine function of the desired hydrazine

25  derivative (14¢) using conventional peptide coupling conditions like with HATU and
diisopropyl amine in a solvent like dimethyl formamide to give (14d). Lactone opening
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Q is a quinazoline derivative;
Rxis an w-unsaturated 5 to 8 membered alkyl chain;
A'is a protected carboxylic acid, substituted amide.

Scheme 15

15  Protection of the acid group of (15a) for example as the tert-buty! ester by treatment
with di-tert- butyl dicarbonate in the presence of a base like dimethylaminopyridine and
tricthylamine in a solvent like dichloromethane provides ester (15b). Lactone opening
using for example lithium hydroxide and subsequent coupling of a P1 building block
(15¢) as described in scheme 12 or directly by the amine group of the P1 fragment

20 provides (15d). Introduction of the RE-group as described above followed by removal
ofthe acid protecting group by subjection of the ester to acidic conditions like
trifluoroacetic acid and triethylsilane in a solvent like methylene chloride and finally
coupling of the hydrazine moiety (15€) using the peptide coupling conditions as

described above provides the hydrazide derivative (15f).
25
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47 chl oride, brom pg& and met hanol prowvigdes the a-brono estse (17c).
The afforded ester (17c) can then be reacted with the enolate (17e),
achi eved for S%?](e%qgaiée by treatnent of

5

A bromination-elemination reaction of 3,4-bis(methoxycarbonyl)cyclopentanone (15a)
as described by Dolby et al. in J. Org. Chem. 36 (1971) 1277-1285 followed by
reduction of the keto functionality with a reduction agent like sodium borohydride
provides the unsaturated hydroxy compound (15b). Selective ester hydrolysis using for

10 example lithium hydroxide in a solvent like a mixture of dioxane and water provides
hydroxy substituted monoester derivative (15c).

A P2 scaffold wherein Rq is other than hydrogen, such as a methyl, can be prepared as
shown in scheme 17.
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Scheme 17

Oxidation of commercially available 3-methyl-3-buten-1-o0] (17a) by the use of an
oxidation agent like pyridinium chlorochromate followed by treatment with acetyl



the corresponding tert-butyl ester with a base such as lithium

dii sopropyl amde in a solvent |ike tetrahydrofuran, to give the

al kyl ated ¢Q 71) The tert-butyl ester 5 (17e) )
prepared b ‘W@Zp%%t of the correspondi ng conmerciall y?g@g?ﬁgg?ﬁészz
acid (17d) wth di-tert-butyl dicarbonate in the presence of a base
| i ke di net hyl am no- pyridine. Cyclisation of (17f) by an olefin

g?i; ?E)Bgf] ![ :n;%ﬁﬁhlﬁg grcﬁﬁl% Qﬁd%@th@x?q{l %f%rgdeg r&%ch bm\éétepl lglg1 ) I@%@ afforded ester
can be carr | ?Wg@aftgiwﬁggﬁﬁ% teéi%ﬁwv%oébwn?iﬁ%ﬁeaﬁ?@?ﬂ ah
to furnish thie db(ﬂresnmmngeer( ot esteFmith lalbgse sacidast litbianmodiisapropg enliddde aDBN
(1, 5-di azabi %é{l%lgﬂ'll%?t aﬂ}d&%{ %@e) th¥hﬁﬁ%dtcgﬁg§ﬁr§c{ﬁ]ﬂ}) ik férd- butyI ester

Optionally the feduce
exanpl e by cat%) ganke mmwgf&n%%aﬂawt a‘é‘ihﬁ50%688%%qurklél%aw ade a6 on
car bon whi ch (prdywiittiel-tdrivbutgladiceispatedh (g patueal e dagdikpdinethyldhindhe

afforded oyl g se koL, SR HNINLG0iadun A% HESE) b0A AROY Beciifle

conpl ete the
shown in sch@h@emovaystp@tmdeovat@ gn&terawpl e?‘chprwéﬁtmRmf (3ghppy
QN A Ph3P lb@ canéd outGrs@glPhdFacébsbn &Y A&@m&poiﬂéﬁdﬂﬁeth&ﬂlo forXhGhe

R5~N~RXx e.-5
gui nazol | 3%? i é/]gtl}é Fm%xy’ addlgﬂn B%J%neggﬂﬁ EE@ %%1%78%]0 8%2?@&“ I%< I
chain;, A | ene) yirlds the aleehad 41 o Rptiprally dheloublethend plromepoard ddi) Calsb%erre

1S 20 The amda@empeb&nqﬁe@yﬁlalﬁw ﬂﬂkd’ggnéﬁoﬁ@lkmﬁé catalybt [IlalpaBaddirB 6hlr SOT
t hereof (18b) | opent ene

derivative (f@g?” ngcﬁﬁr%vt"geﬁglﬁer(i?rrﬁﬁoagmgS%Bﬁa eﬁlﬁomg OHdi ti ons such as

using HATU in the presence of a base like dii sopropyl phenyl am ne or

the like,sfolhueskdbycydit sQdtdsi o tHh bt N&IMY RaEBLE BELvEr BUBmbRIe the

exanpl e by synthesis of compounds of formula 1. An example is shown in scheme 18.
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Q is a quinazoline derivative;
Rx is an wrunsaturated 5 to 8 membered alkyl chain;
A'is a protected carboxylic acid, substituted amide.

Scheme 18
20

The amino group of a P1-building block or a suitable precursor thereof (18b) can be
coupled to the acid of the cyclopentene derivative (18a) using standard amide coupling
conditions such as using HATU in the presence of a base like diisopropyl phenylamine
or the like, followed by introduction of the quinazoline group for example by
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descri bed above to provide (18d). Hydrolysis of the remaining ester
and subsequent am de coupling of a desired co-unsaturat eg /am ne ((18e)
optional | yw?g)‘f“F/Bl/véH by mani pul ati ons ?f the Pl part pr8 [ gEQIo064822
cycl opent ene cont ai ni ng conpounds § ) according to general formula
1. 5 Macrocyclization The macrocycl e present in the conpounds of the

invention is m?[sgh@ A%dftﬁh%dde iR8 ab R & br%%/ﬁ@& cﬁol&ﬁ@&f&@%ﬂmqlr&g

(macrocycl i zat ul nazol I ne grou e cy
can be introdteld! ﬁybsgﬁw%ﬁmtqeéomlwpéagP%}reé@smSWH@éFdsﬁn?laﬁf ggriaptionally
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derlvatlve or a hydroxy protecting group n = 1,2,30r4 Schene 19 15
Conpound ( 19&fackecypligation as descri bed above by using vinyl cyclopropyl

gl ycine fet hyIThe %&Eﬁky@@ Rseht mewnmﬂdmﬁhaﬂﬁémomatypmm formed by an
mMacrocycli c

c
mer oeycl ¢ oot CLIRL oY (oRSRLSLIAD. e BB BL P P
S.J., Bl ackw@taffo HEM beriniiskicedyHny Df themreGhustn degoibed mesegl%smgsy or G806
20 9614, 16 nw{lb{moflthe%acrob?d’]él ty, J. P. A, Bonitatebus, P. J.,
Hoveyda, A. H., Chem Soc. 121, (1999), 791-799 and Huang et
al., J. Am Chem Soc 121 99 2674-2678 can us to effect
the met at hesi’sYPEAIPHEA mla?roé\ﬁ'q?‘f’ %ﬁ"‘§8m5%u“idéé§ HWQQHQ‘S‘F? Cat al ysts

cont ai ni ng ot her tranS|t|8n netal s such as Mo can be used for this

reaction. Optionally t doubl e bond is reduced usi g standard
hydr ogenati on net hods I 25 known in the art thus fording the
correspondni ng sat urat d cr oocl ic derivative. cr oc clisation
described in Sch@?re” Nea !ﬁ sé, bﬁ;\appl ied to %OL{\’P\/A
n | \
19a 19b

Q is a quinazoline derivative or a hydroxy protecting group
n=1,23o0r4

Scheme 19

Compound (19a) prepared as described above by using vinyl cyclopropy! glycine ethyl
aster as P1 moiety can be tansformed into a macrocyclic compound (19b) by
performing an olefin metathesis reaction. A Ru-based catalyst such as the one reported
by Miller, SJ Blackwell, H.E,; Grubbs, R.H. J. Am. Chem. Soc. 118, (1996), 9606-

20 9614, 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, {1999),
2674-2678 can be used to effect the metathesis reaction. It will also be recognized that
catalysts containing other transition metals such as Mo can be used for this reaction.
Optionally the double bond is reduced using standard hydrogenation methods well

25  known in the art thus affording the correspondning saturated macrocclic derivative.

The macrocyclisation described in Scheme 19 can also be applied to compounds
comprising a saturated or unsaturated carbocyclic P2 scaffold as exemplified in scheme
20.



conprising a saturated or unsaturated carbocyclic P2 scaffold as
exenplified in scheme 20. WD 2007/014927 PCT/ EP2006/ 064822 49 O, QO
H HOHN 1] + RS NOp 20a 20b p,Qp.Q R5~ OO0 N.N RZ
O- NRz Cﬁwygﬂﬂw+nww 20d Qs a quijpazoline derivati@gp%ﬁ§ﬁbh”é2
hydr oxy protecting group; nisl,2,30ri Scheme 20 Coupling of the
hydrazi ne derivative (20b) to a P2-P 1 building block (21a), prepared
as 5 desired in scngﬁb 13 or 14, using standard peptide coupling
conditions such as th T-TATU in the presence of a suitable base
for instance diisop yl am ge provides internediate (20c). Ring

cl osure of (206} by\-al qjef n net at hesi s re&k&%gg\gﬁﬁdescribed in
schene 18 gives tHe mayf opycl@c conpbund £20d)"' 10 Wien i-nteraedi at es
in the above descPi bedosctienmes contain a functional group(s), these
are suitably protected e apropriate and subsequently deprotected
by methods recogni Z98 by persons skilled in t¥e art. For an
extensi ve description see for exanple Bodanzky or G eene cited
above. 15 Synthesis of bH@ P3 buil di ng bl ocks The P3 hkwi di ng bl ocks
can be generated according to nethodol ogies known to the skilled in

the art. One of fthese odol @gies is shown in Sche 8 below and
enpl oys nonoacyl at €SS Ch/Q§ trifluoroagstam A~
Boc- prot ect ed ani ne o — N S
o}
=
20c 20d
Q is a quinazoline derivative or a hydroxy protecling group;
nis1,2,3or4
Scheme 20

Coupling of the hydrazine derivative (20b) to a P2-P1 building block (21a), prepared as

5  desired in scheme 13 or 14, using standard peptide coupling conditions such as with
HATU in the presence of a suitable base for instance diisopropylamine provides
intermediate (20c). Ring closure of (20¢) by an olefin metathesis reaction as described
in scheme 18 gives the macrocyclic compound (20d).

10 When intermediates in the above described schemes contain a functional group(s),
these are suitably protected where apropriate and subsequently deprotected by methods
recognized by persons skilled in the art, For an extensive description see for example

Bodanzky or Greene cited above,

15  Synthesis of the P3 building blocks
The P3 building blocks can be generated according to methodologies known to the

skilled in the art. One of these methodologies is shown in Scheme 28 below and
employs monoacylated amines, such as trifluoroacetamide or a Boc-protected amine.
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R5 1. haze RNi R (28a) H2 LG (28b) R5 (28c) R5 (28d) WO
2007/ 014927 PCT/ EP20061064822 50 Schene 28 wherein R is t-butoxy,
trifiuoronet ; and n are as defined in the present . [Welgh
and LG isn§“P§Q7P§g”group, such as a hglogen. 5 The nongggéfg%gﬁﬂmz
anmines (I 8a) are treated with a strong base such as sodi um hydri de
and are subsequently reacted with a hal 0C3. 6al kenyl (28b) to formthe
correspondi ng.hhvPigected am ne (28c). Deprotection of (28c) affords
buil di ng bl oKk P37of (28d). Deprotection will depend on the
functional group R thus if Ris t-hut ,, deprotection 10 of the .
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treatment, e.agd LGris & llaaoingacetpl ucaas ahaldgener nat i vel y, when R is for
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2.h (29c) X ROk s(i@Ba)enlly I&ciwh erithi afha)édggalllhﬁiyl)@éh) torfoins thagoteshbiniar i n
the present in j i i f i
C3. 64l kony! al HEdd Gpe FRUE Deprector B g U olREhE R B3 oPRIRN,
pht hal i mi de [OrgErecfipe ilhdengaéon Sgdincaiongd graun . tivs KR IsTaUWIRSY, eapertection
Rfl FE?:l GQbKST&Y%he(caQ@@poncﬁiﬁé B@Mﬁqt&&’edtdﬂﬁc%dhéﬁrbﬁIayc&)inﬁaligﬁedtvhﬂmgdrfﬁcﬁﬁdmd: ate
alkyl imde to generate a prinmar .6al ke e. (¢ f i ng
o “the appr ofiet a4 bRl R e R, BRI RF SEGRd okl
acconpl i shed nigyhyl,gemp vy obthedhgrdup Isenebremiskedpyidi hbasehog. pdHumdgdroxide.

Formation of the macrocycle Formation of the macrocycle can be
carried out \{Slcﬁerr?en29ocl,xee}cnlpﬂﬁgse ;[re?%g]o% elrsmetth%%%rl ;%Qpalﬁplgtar]l’% building block.

0O

» 1. base "HQNM
2 AR F (290)

(29b)
(29a)

15 wherein X is halogen, n is as defined in the present invention

Scheme 29

A Gabriel synthesis of primary Cs salkenylamines, which can be carried out by the
treatment of & phthalimide (29a) with a base, such as potassium hydroxide, and a

20 haloCs.galkenyl (29b), followed by the hydrolysis of the intermediate N-alkyl imide to
generate a primary Csygalkenylamine (29¢).

Coupling of the appropriate P3 building block to the P2-P1 moiety will be

accomplished by forming an amide bond as explained herein.
25

Formation of the macrocycle

Formation of the macrocycle can be carried out via an olefin metathesis reaction in the
presence of a suitable metal catalyst such as e.g. the Ru-based catalyst reported by
Miller, S.J., Blackwell, H.E.; Grubbs, R.H. J. Am, Chem. Soc. 118, (1996), 9606-9614,
30  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, (1999), 2674-
2678, for example a Hoveyda-Grubbs catalyst. Air-stable ruthenium catalysts such as



presence of a suitable netal catalyst such as e.g. the Ru- based
catal yst reported by Mller, S. J., Blackwell, HF.; Gubbs, RH J.
Am Chem (1996) 9606 9614 30 Ki ngsbury J. )
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particular subgroups of compounds of formula (I) are outlined in the following schemes
in somewhat more detail. In schemes 30-33.
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Schenme 30, from conpounds of Formula A, B and F. The lactone Ais
coupled with an C3. 6al kenyl am ne of structure B, in the presence of
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a compound of Formula H, which can be hydrolyzed to the corresponding acid of

- O

15  Formula I. The acid of formula I is coupled with R®SO,NHy, in presence of peptide
coupling agent, such as CDI or EDAC, and in presence of a base such as 1,8-
diazabicyclo[5.4.0]Jundec-7-ene (DBU) or DMAP to provide a compound of Formula J.
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di azabi cycl o[ 5. 4. O] undec-7-ene (DBU) or DVAP to provide a conpound of
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NaHCOs. The resulting diolefin P can be submitted to ring closure using an olefin
metathesis catalyst, such as the Hoveyda-Grubbs catalysts or Bis(tricyclohexyl-
phosphine)[(phenylthio)-methylene]rythenium (IV) dichloride, Bis(tricyclohexyl-
phosphine)-3-phenyl-1H-inden-1-ylideneruthenium (IV) dichloride (Neolyst M1®), in

15  an appropriate solvent such as 1,2-dichloroethane, dichloromethane or toluene, to form

a compound of Formula Q, which can be hydrolyzed to the corresponding acid of
Tormula R. The acid of formula R is coupled with R°SO,NTH,, in presence of peptide
coupling agent, such as CDI or EDAC, and in presence of a base such as 1,8-diaza-

bicyclo{5.4.0Jundec-7-ene (DBU) or DMAP to provide a compound of Formula 8.
20

An alternative method for the synthesis of compound of Formula Q is outlined in the
Scheme 32 below.
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NaACO3. The resulting diolefin P can be submtted to ring closure
using an olefin netathesis catalyst, such as the T-Toveyda- G ubbs
catal ysts or Bi sgt ricycl ohexyl - .
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(I'V) dichloride (Neolyst M(r)), in 15 an appropriate solvent such as
1,2-dichloro di chl oronet hane or toluene, to form a conpound
of Formul a Qﬁgﬁ% can be hydrolyzed to the correspondi ng aci d of
Formula It. The acid of formula Ris coupled with RGSO2NI 12, in
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10 submitted to ring closure using an olefin metathesis catalyst, such as the Hoveyda-

Grubbs catalysts, or Bis(tricyclohexylphosphine)[(phenylthio)methylene]rythenium
(IV) dichloride, Bis(tricyclohexylphosphine)-3-phenyl-1H-inden-1-ylideneruthenium
(IV) dichloride (Neolyst M1®) in an appropriate solvent such as 1,2-dichloroethane,
dichloromethane or toluene, to form a compound of Formula U, which can be

15  deprotected by using an hydroxide, such as lithium hydroxide, to give the
corresponding alcohol of Formula V. Introeduction of the P2 quinazoline can be realized
starting from the compound of Formula V and a chloroisoquinocline L., in presence of a
base, such as NaH or tBuOK to provide a compound of Formula Q.

20 Analternative method for the synthesis of compound of Formula  is outlined in the
Scheme 33 below.
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Accordi ngly, the Boc-hydroxyproline is treated with
1- (am no) - 2- (vi nyl ) cycl opropane- carboxylic acid et hyI ester in the

presence of g?[By('ggzgcoupl I ng agent, such as HATU or E@#%(ﬂﬁgd

in presencéV such as DI PEA .o give the ester
Protection of the free hydroxyl group wth p-ni trobenzoyl chloride
foll owed by the renoval of the Boc provides the free amne (3).
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The reactions of the schemes above may be conducted in a suitable solvent in the
presence of a base such as an alkali metal carbonate or hydroxide, e.g. sodium,

20  potassium or cesium carbonate; or an organic base such as a trialkylamine, e.g.
triethylamine. Suitable solvents for this reaction are for example ethers, e.g. THF,
dioxane; halogenated hydrocarbons, e.g. dichoromethane, CHCl,, toluene, polar aprotic
solvents such as DMF, DMSO, DMA and the like.

25  Compounds of formula (T) may be converted into each other following art-known
functional group transformation reactions, comprising those described hereinafter.

A number of the intermediates used to prepare the compounds of formula (I} are known
compounds or are analogs of known compounds, which can be prepared following

30  modifications of art-known methodologies readily accessible to the skilled person. A
number of preparations of intermediates are given hereafter in somewhat more detail.

The compounds of formula (I) may be converted to the corresponding N-oxide forms
following art-known procedures for converting a trivalent nitrogen into its N-oxide

35  form. Said N-oxidation reaction may generally be carried out by reacting the starting
material of formula (I) with an appropriate organic or inorganic peroxide. Appropriate
inorganic peroxides comprise, for example, hydrogen peroxide, alkali metal or earth
alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide; appropriate
organic peroxides may comprise peroxy acids such as, for example, benzenecarbo-
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stel eochemically isomeric rms may also be derived from the correspondmg pure
stereochemically isomeric forms of the appropriate starting materials, provided that the
reaction occurs stereospecifically. Preferably if a specific stereoisomer is desired, said
compound may be synthesized by stereospecific methods of preparation. These methods

25  may advantageously employ enantiomerically pure starting materials.

In a further aspect, the present invention concerns a pharmaceutical composition
comprising a therapeutically effective amount of a compound of formula (I) as
specified herein, or a compound of any of the subgroups of compounds of formula (I)

30  as specified herein, and a pharmaceutically acceptable carrier. A therapeutically
effective amount in this context is an amount sufficient to prophylactically act against,
to stabilize or to reduce viral infection, and in particular HCV viral infection, in
infected subjects or subjects being at risk of being infected. In still a further aspect, this
invention relates to a process of preparing a pharmaceutical composition as specified

35  herein, which comprises intimately mixing a pharmaceutically acceptable carrier with a
therapeutically effective amount of a compound of formula (I}, as specified herein, or
of a compound of any of the subgroups of compounds of formula (I) as specified

herein.
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administration, the carrier optionally comprises a penetration enhancing agent and/or a
suitable wetting agent, optionally combined with suitable additives of any nature in
minor proportions, which additives do not introduce a significant deleterious effect on
30  the skin.

The compounds of the present invention may also be administered via oral inhalation or
insufflation by means of methods and formulations employed in the art for
administration via this way. Thus, in general the compounds of the present invention

35  may be administered to the lungs in the form of a solution, a suspension or a dry
powder, a solution being preferred. Any system developed for the delivery of solutions,
suspensions or dry powders via oral inhalation or insufflation are suitable for the
administration of the present compounds.
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30

The in vitro antiviral activity against HCV of the compounds of formula (I) was tested
in a cellular HCV replicon gystem based on Lohmann et al. (1999) Science 285:110-
113, with the further modifications described by Krieger et al. (2001) Journal of
Virology 75: 4614-4624 (incorporated herein by reference), which is further

35  exemplified in the examples section. This model, while not a complete infection model
for HCV, is widely accepted as the most robust and efficient model of autonomous
HCV RNA replication currently available. Compounds exhibiting anti-HCV activity in
this cellular model are considered as candidates for further development in the
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The present invention also relates to the use of the present compounds or any subgroup
thereof in the manufacture of a medicament for the treatment or the prevention of viral

infections, particularly HCV infection.
30

The present invention furthermore relates to a method of treating a warm-blooded
animal infected by a virus, or being at risk of infection by a virus, in particular by
HCV, said method comprising the administration of an anti-virally effective amount of
a compound of formula (I), as specified herein, or of a compound of any of the

35  subgroups of compounds of formula (), as specified herein.

In general it is contemplated that an antiviral effective daily amount would be from
0.01 mg/kg to 500 mg/kg body weight, more preferably from 0.1 mg/kg to 50 mg/kg
body weight. It may be appropriate to administer the required dose as two, three, four
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Accordingly, the present invention relates to the use of a compound of formula (I} or

any subgroup thereof as defined above for the manufacture of a medicament useful for
30  inhibiting HCV activity in a mammal infected with HCV viruses, wherein said

medicament is used in a combination therapy, said combination therapy preferably

comprising a compound of formula (I) and (pegylated) IFN-o and/or ribavirin, and

optionally an anti-HIV compound. For example in drugs prone to rapid metabolism by

Cyp3A4, co-dosing with the HIV protease inhibitors such as ritonavir can allow lower
35  dosage regimes to be administered.



the treatnment of individuals experiencing a viral infection,
particularly a HCV infection, and for the prophylaxis of these

i nfections t he conpounds of the present
be usef ul Nﬁﬁgwg?ggéatnent of warm bl gpded ani mal s |nfeE¥§@Lhﬁp%ﬂEM
viruses, in particular flaviviruses such as HCV. 20 The conpounds of

the present invention or any subgroup thereof may therefore be used

as ned|C|nesrx§gbgsuse as a ned|C|ne or nethod of treatnent conprlses

the systenic ni.stration to vi fected SUE%gCtS .or

subj ect s suscT@E) qllgwdng gratpres pre ipteR |f8h‘ site thepresatumyentiey @Hdt’?%ép gt
conbat the cdnbérttooBsmngiscboaingdhapreparitios of building bibdctarointenidsd @be

particular the, Mol aﬂ{{ 8&%@%&% b%&ﬁE'BIociBﬁé/s%HBédq{é & a0y ﬁcﬁ'sfﬁli thteo

the use of the presen ereo

manuf act uf e 6?m%°’1"?ﬁ’i§|513%‘ﬁ%ﬁ‘tth? greninlified F’éiaﬂrﬁg%ﬁs Qf&o br event i on of
viral infections, particularly HCV infection. 30 The present
invention fugkhgseore relates to a nethod of treating a warm bl ooded

animal infected by a virus, or being at risk of infection by a virus,
in particular by [I-1CV, sai d nethod¢9lQ%LkS|ng the admi nistration of

an anti-virally effective anount of “a cpnp&lund of formula (1), as
specified herein, or of a conmpound of any of the 35 subgroups of

conpounds of f?éﬂHb%n&hlbm§§2§R@ fied herein. In general it is
cont enpl at ed ve dall¥%annu

0.01 ny/ kg t doBndeerfgrieq S@ﬂaw%é@ﬁthyl %ﬁﬁ@n%@é %ﬁpﬁ}m%}ﬁn&t@ﬂr%ﬂi@l)
to 50 ng/ kg wasaiteddi@hiise biontidy (1D nalppstopmoBtaed the naidiirdad @iret! i@ two
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used, the pacfap@m@rundmdﬂuopénreb‘éurmgoqmé@mwwr@he severity of the
condition bgidsg doueated, the age, weight, sex, extent of disorder
and general physical condition of the particular patient as well as
ot her nedicaiion tge i ndi vidual may be taking, as is well known to
t hose skilled® e art. Furthernore, it is evident that said
effective daily 10 anount may beeLamqfed or increased dependi ng on
the response of the treated subjetct nd/ gr dependi ng on the

eval uati on of the physician prescrlb ounds of the

20

Ethyl 4-isoppropylthiazole-2-carboxylate (2
To a boiling solution of ethyl thicoxamate (16.0 g, 120 mmol) in EtOH was added drop
wise 1-bromo-3-methyl-2-butanone over a period of 15 minutes. The mixture was
refluxed for 1.5 hours. The solution was added to 300 ml of ice water and basified with
25  concentrated ammonia solution. The mixture was extracted twice with ethyl acetate.
The organic phase was washed with brine, dried with sodium sulfate and evaporated
under reduced pressure. The product was purified by column on chromatography silica
gel eluted with hexane and 20% ethyl acetate. Yield: 15.2 g, 67%.
"H-NMR-CDCl; 1,35 (d, 6H) , 1,42 (t, 3H), 3,25 (m,1H), 4,49 (m, 2H)
30 7,20(s, 1H)



instant invention. The effective daily anobunt ranges nentioned

her ei nabove are therefore only guidelines. 15 Al so, the conbination
of previoug) nown anti-HCV conpound, such as, for ins

i nterferon- agérﬁwiﬁ7 pegyl at ed |nterf§ron a and/or rib @ﬂ@?ﬁm”%ﬁgZ
conpound of fornmula (1) can be used as a medicine in a conbination
therapy. The term "conbination therapy" relates to a product

cont ai ni ng Ry (a) a conpound of fornmula (1), and (b)
optionally gﬁ%%% EE%ntr-HCV conpoumpé, as a copbi ned preparation for
20 sinul taneous, separate or sequentjal yse i/n treatnent of HCV
infections, in particular, in the ;Léaf’ infections with HCV.
Thus, to conbat or treat HCV |nfec9|onss he conpounds of fornula
(1) may be co- adnlnrstered in conbrnatron with for instance,

i nt er f er on- a (1o e A2ER0X MG 30 feron-a and/or ribavirin, as
wel | as ther a]@aL&)Iuelsn obaﬁﬁdr @rspramtlthmdlreascaﬂa:rxgatee(d lag@inirad]) HCMIF

oht | sonaeS Rua kil e VEOKT B0 BfubRladsl Ghonudeh ¢H1PREXTE o IATHEES:
prot ease, NS$8famelard tha amwawngrﬁ@foa@éo days @brogimiginyeraupie The adeve

i nvention rekak Q&dﬁﬁ@d R»hm 208 ﬁy@fac}aormmacéxﬁictémmﬁxaes(w&h &E:thylad‘ﬂh’er
subgroup the acture anent

dseful For 380 prsPErrg R e R oRbyh e R Aoty B s
vi ruses, whepaissurgafiddnddg.Gdent is used in a conbination therapy,
sai d comppnati on therapy preferably conprising a conpound of fornula
(1) and (pegyl ated), | FN-a and/or ribavirin, and optionally an
anti-HV coné%@ﬁ&—ﬁFor exanple in drugs prone to rapid netabolism by
Cyp3A4, co-dosing with the HV protease inhijpbitors such as ritonavir
can allow |l ower 35 dosage regi nmes-£q_bexg ‘-rgstered WO 2007/ 014927
PCT/ EP2006/ 064822 61 Exanples The f i ng "exanpl es are intended
toillustrate the present invention and_pe MNH,imt it thereto.
Exanpl es showi ng the preparation of buildinq bl ocks are intended to
be coupled to any other appropriate buil di®g bl ock described herein
and not sinply the 5 ¢ NeRLS own in the exenplified end products
of fornula I: r ono- 3- net hyl but an- 2- oneﬂ&é% 10 To
an ice cool edogliqetioplRd érsmsmcrfwmﬁhw%rﬁmebmc a¢jd (Hobenitel mmph

Et OH (2505 M }nd some drops of DMF in DCM (150 ml) was added drop wise oxalyl chloride

(19.0 g, 150 mmol) and the mixture was stirred for two hours at room temperature. The

solvent was evaporated and water was added. The product was filtered of and washed
with water and hexane. The product was dried in vacuum. Yield: 10 g, 71%.

20  Example 5
0 NH,

NH

2

4-methoxy-2-amino-benzamide (5)

A suspension of 4-methoxy-2-nitro-benzamide (6.9 g, 35.1 mmol) in EtOH (200 ml)

was hydrogenated with Raney-Ni (4.0 g) for two days at room temperature and 50 psi.
25  The catalyst was filtered of and washed with DMF. The solvent was evaporated under

reduced pressure. Yield: 5.6g, 95%.



was added drop wise bromne (12.9 m, 250 mml) and the m xture was
stirred for two hours in an ice bath. Petrol eum et her (600n1) was
added. The 95%&;' fhase was washed twice with water. The conbi ned
wat er phasé% dVERtracted twice with petrol eum et her. PEHE VSN e
organi ¢ phases was washed twice with a cold sodi um 15 carbonate
solution and with brine. The organic phase was dried over sodium

sul fate and riat ed under reduced pressure (roomtenperature).
Yield: 50% F%%fgﬁe 2 N O20 S Ethyl

4-1 soppropvlthiazol e-2-carboxylate (2) To bb\' | i @ sol ution of ethyl

t hi ooxamate (16.0 g, 120 mmol) in EtOH ed grop W se
1- brono- 3- et hyl - 2- but anone over a period of 15 mnutes. The m xture
was refluxed for 1.5 hours. TheOsolit Hvas added to 300 ml of ice

wat er and basified with 25 concentr d ammoni a solution. The m xture
was extracted twice with ethyl acetate #i,0r gani ¢ phase was washed
with brine, dried with sodium sul fate and| evaporated under reduced
pressure. The product was purified by colbumm on chronat ography silica
gel eluted WI4'£]L1 hex ne ZQI%) e]tlh A cetbate _gl el.d: 1%r12 , 67%

" H- NVR- CDCl 3%, (m 2H)
30 7,20 (s, kmdedpD 2007/ 014927 PCT/ EP2006/ 06 4822 62 Exarrpl e 3 HO |
N O 4- I89prqmélaob1ea§&hﬁo£omﬂll@%y Q%nﬁfdb@ngaﬁﬁdeﬁg 68y, SO17UkrhOm 401fs Sﬁwi

4- | t b | IF .5

o Vo T 50 MR R E ARG G St By et A kBT B A (f% 30“2
48.5 mol) a(]hﬁOtIh]é“m; added EDES (&6 gr45Sedmb D and WBAdA Y sniad5 mowihhand the

L enper at Ur e. Tkt oWASgRG ik RpWaht A4 E‘%%Q@dﬁ's %mﬁo@&fic@ln@nd

extracted four S, Wt et her The organic s dried
with sodi um &g {%QW&S é@FgB&P%%I}@dmﬁWﬁee‘?’aSreé‘Hﬁ‘é@L res M'léF%ﬁ.te
7.19, 90  The organic phase was washed with brine and safurated sodium hydrogencarbonate.

The solution was dried over sodium sulfate and evaporated under reduced pressure.
Yield: 9.0g, 91%.

Example 7

15 OH
2-(4-isopopylthiazole-2-vI)-7-methoxy-quinazolin-4-ol {(7)

A mixture of 4-isopropyl-2-carboxylic acid (2-carbamoyl-5-methoxy-phenyl)-amide

(9.0 g, 28.2 mmol) and sodium carbonate (7.5 g, 71 mmol) in EtOH water 50/50

(300 m!) was refluxed for two hours. The mixture was cooled an acidified with citric
20 acid and extracted four times with ethyl acetate. The organic phase was dried with

sodium sulfate and evaporated under reduced pressure. The product was crystallisized

from EtOH. Yield: 4.8g, 60%.

"H-NMR-DMSO0-Ds 8 1,30 (d, 6H), 3,10 (m, 1H), 3,90 (s, 3H) , 7,10 (dd, 1H)

7,16 (d, 1H), 7,62 (d, 1H), 8,02 (d, 1H).
25



10 Exanple 4 0 11 0 0 ,a; NH2 O 4-nethoxy-2-nitro-benzam de (4)
To an ice cool ed suspension of 4-nethoxy-2-nitro-benzoic acid (14 1
g, 71.5 wﬁ 15 and sone drops of DMF in DCM (150 m ) was adde
drop wise POt ori de (19.0 g, 150 mmol) and t he n1kFE¢@”WH§4M2
stirred for two hours at roonltenpera{ure The solvent was

evapor ated and water was added. The product was filtered of and

washed wthp fo nd hexane. The product was dried in vacuum
Yield: 10 g, Exanmple 5 /0 NH2 / N

4- et hoxy- 2- am no- benzam de (5) A suspensy ol of

4- met hoxy- 2-ni tro-benzam de (6.9 g, ) A\n EtOH (200 m) was

hydr ogenated with Raney-Ni (4.0 g) for {tw days 'at roomtenperature
and 50 psi. 25 The catal yst was fi pd of and washed with DMF. The
sol vent was evaporated under red pressure. Yield: 5.6g, 95% WO
2007/ 014927 13CT/ EP2006/ 064822 63 X HH 6 S ON /O/ NHNH2 O
4-i sopropyl t hi azol e-2-carboxylic acid (2-carbanoyl - 5- net hoxy- phenyl ) -
am de (6) 5 To a cool ed solution of 4-mgethoxy-2-am nobenzanm de (5.6
g, 33.7 mmol), 4- isopropyl- t hi azol e-2-carboxlic acid (7.1 g, 42

ol ) and Hogtlso v‘?t %zcglg-'fcagdoxéﬁc AP %Q-ca'rb%m%phenvl)-amide (8)
2-Amincbenzamide (2.04 g, 15 mmol) was reacted with 4-isopropylthiazole-2-

5 carboxlic acid (2.5 g, 14.6 mmol) as described in example 6 which gave the title
compound (2.4 g, 56%).

Example 9

OH

10 2-{4-isopopylthiazole-2-yl)-quinazolin-4-ol (9)
4-isopropylthiazole-2-carboxylic acid (2-carbamoyl-phenyl)-amide (2.4 g, 8.3 mmol)

was treated according to the procedure described in example 7 which gave the title
compound (1.7 g, 77%).

15 'H-NMR CDCl §1.33 (d, 6H), 3.12 (m, 1H), 7.55 (t, 1H), 7.65 (s, 1H), 7.72 (d, 1H),
7.82 (t, 1H), 8.14 (d, 1H).

Example 10
- NH,
NH,,

20 2-Amino-5-methoxy-benzamide (10)
Catalytic hydrogenation of 5-Methoxy-nitro-benzamide (3.6 g) over Raney-nickel gave
the title compound (2.75 g, 90%).




(150 M) was added EDAC (8.6 g, 45 mmol) and TEA (6.4 m, 45 mol)

and the

aqueous sol
was extract’ !
was washed with brine and saturated sodi um hydrogencarbonate. The
sol ution mas dried over sodium sul fate and evaporated under reduced
pressure. Lghnle

22( 4- |sopoopyltﬁfazole 2-yl)-7-met hoxygui nazol i.n-4-ol (7) A mxture

of 4-isopropyl-2-carboxylic acid (2-carbanoyl

(9.0 g, 28.2 mml) and sodi um car

wat er 50/ 50
cooled an acidified with citric 20 acird a d“extracted four tinmes with

et hyl

m xture was stirred overnight at roomtenperature. A 2.5%

@éﬂ@% QEZC|tr|C acid (600 m) was added andpkpﬁmﬂhﬁ&ggﬁ

times with ethyl acetate. 10 The organic

9109, 91% Exanmple 7 O Nomi "N N 15 CH

@ et hoxy- phenyl ) - ani de
s 1 mol) in EtOH

(300 M) was refluxed f ours. The m xture was

acetate. The organic phase was drieddHwi th sodium sul fate and

evapor at ed under reduced pressure. The product was crystallisized
from Et OH  YizeMbthoky8gpheiPRauindde MVRDME®- D6 8 1,30 (d, 6H), 3,10 (m

114),

8,02 (d, 1H
I NH (NHZ 50 RaidshgvbdplalihiViolisaae ¥ oelsr Bosk Yiuhammad gaced in Tetrahedron Leﬂers 43
(2- car banoy| (piTRNg4)5-T6d6r (8 breparafitt 6@@%?1%@&761211@@401ggav&516rﬁm|)
was reacted mnth |sopropylt i azol e-2- 5 carboxlic acid (2.5 g, 14.6
mol) as des¢PPBRYY n exampl e 6 which gave the title conpound (2.4
5699 . Example 9 S N Y N

g,

10

15

20

25
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Example 12
0

O/

o
o
O

trans-(3R AR)-Bis(methoxycarbonyl)cyclopentanol (12)

Sodium borohydride (1.11 g, 0.029 mol) was added to a stirred solution of (1R, 25)-4-
oxo-cyclopentanel,2-dicarboxylic acid dimethyl ester (4.88 g, 0.0244 mol) in methanol
(300 mL) at 0 °C. After 1 h the reaction was quenched with 90 mL brine, concentrated
and extracted with ethyl acetate. The organic phases were pooled, dried, filtered and
concentrated. The crude product was purified by flash column chromatography
(toluene/ethyl acetate 1:1) which gave the title compound (3.73 g, 76%) as a yellow oil.

M
O
OH

3-Oxo-2-0xa-bicyclo[2.2. 1 Theptane-5-carboxylic acid (13)

Sodium hydroxide (1M, 74 mL, 0.074 mol) was added to a stirred solution of 12

(3.73 g, 0.018 mol) in methanol (105 mL) at room temperature. After 4 h, the reaction
mixture was neutralized with 3M HCI, evaporated and co-evaporated with toluene
several times. Pyridine (75 mL) and A¢;O (53 mL) were added and the reaction
mixture was allowed to shake overnight at room temperature. The mixture was then co-

HOI!-

Exampie 13




N OH 10 2-(4-isopopvlthiazol e-2-vl)-auinazolin-4-01 (9)

4-i sopropyl t hi azol e- 2-carboxylic acid (2-carbanoyl -phenyl)-amde (2.4
g, 8.3 mmlk;‘. was treated according to the procedure described in
exanpl e 7 WKP YT the title corrpo%pd (1.7 g, 779 . ISTEPROONRIE2?
CDC13 51.33 (d, 61-1), 3.12 (m 1H), 55 (t, 1H), 7.65 (s, 1H), 7.72
(d, 1H, 7.82 (t, 1H), 8.14 (d, 1H). Exanple 10 O NHZ NHZ 20

2- Am no- 5- rreth
5- Met hoxy- ni trg at?ae@ﬁﬁgﬂlge?ggé&)%gr%td%&yfha cJTé(rqﬁ %%ﬁ%g&ghyiehlgl acetalte+
conpound’ ( 2. 756 geetigaoy) whigh goo? ft)tltlm@moeﬂ Fﬁ(&léﬁ%éﬁ%@‘zﬂe ogzil Exanpl e
11 ~ONO IN OH 7- Methox -22-phenyl -quinazolin-4-ol (11) Treatnent
of 2-am no-5-g ]tn gxm— benzam de accordi ng the procedure described by 5
Raid J. Abdel- Wl f gang Voel t er pand I\/Uharmad Saeed in
Tet r ahedr on Letters 45 (2004) 3475- bl
2- phenyl - qui nazol i ne 4-ol gave the
HO'- f ~L O 011" 10 O trans-(3R”
4R) - Bi s( met hoxycar bonyl ) cycl opent nol (12) Sodl um bor ohydride (1.11 g,
0.029 nmol) was _added to a stirred solutjon of (1R 28? 4-
3-Oxo0-2-oxa-bicyclo[2.2.1Theptane-5-carboxylic acid teri-butyl ester (14)
DMAP (14 mg, 0.115 mmol) and Boc,0 (252 mg, 1.44 mmol) was added to a stirred

solution of 13 (180 mg, 1.15 mmol) in 2 mL CH,Cl; under inert argon atmosphere at

0°C. The reaction was allowed to warm to room temperature and was stirred overnight.

10 The reaction mixiure was concentrated and the crude product was purified by flash
column chromatography (toluene/ethyl acetate gradient 15:1, 9:1, 6:1, 4.1, 2:1) which
gave the title compound (124 mg, 51%) as white crystals.

"H-NMR (300 MHz, CDsOD) & 1.45 (s, 9H), 1.90 (d, /= 11.0 Hz, 1H), 2.10-2.19 (m,
[5  3H),2.76-2.83 (m, 1H), 3.10 (s, 1H), 4.99 (s, 1H); *C-NMR (75.5 MHz, CDsOD) &
27.1, 33.0, 37.7, 40.8, 46.1, 81.1, 81.6, 172.0, 177.7.

Alternative method for the preparation of compound 14
}bi )-L , BF3 x Et,0 (0.5 eq.) N /ob?\ J<
o OH  DCM, -10°C, 70 min o o
13 14

20  Compound 13 (13.9 g, 89 mmol) was dissolved in dichloromethane (200 ml) and then
cooled to approximately -10°C under nitrogen. Isobutylene was then bubbled into the
solution until the total volume had increased to approximately 250 ml which gave a
“clowdy solution”. BF; x Et;O (5.6 ml, 44.5 mmol, 0.5 eq.) was added and the reaction
mixture was kept at approximately -10°C under nitrogen. After 10 min, a clear solution

25  was obtained. The reaction was monitored by TLC (EtOAc-Toluene 3:2 acidified with
a Tew drops of acetic acid and hexane-EtOAc 4:1, staining with basic permanganate
solution). At 70 min only traces of compound 13 remained and aq. saturated Nal1CO;

(200 ml) was added to the reaction mixture, which was then stirred vigorously for

10 min. The organic layer was washed with saturated NaHCO; (3 x 200 ml) and brine
30 (I x 150 ml), then dried with sodium sulfite, filtered and concentrated into an oil

containing small droplets. Upon addition of hexane to the residue the product crashed



oxo-cycl opent anel , 2-di carboxylic acid dinmethyl ester (4.88 g, 0.0244
mol I in methanol (300 nL) at O C. After 1 h the reaction was

gquenched wt rine, concentrated 15 and extracte " .
acet at e. Thvé83?“é%{ﬂ}ijz: phases were pool ed, dried, fil tere%cyﬁhgm%ayz
concentrated. The crude product was purified by flash col um
chromat ography (toluene/ethyl acetate 1: 1) which gave the title

conmpound (3. 73 g‘qu?tﬁ)@of%rﬁhééﬁhé 0 HRbding to Eéﬁ‘ﬁﬁ@a@e & Slekt soﬂltsgﬁ) ﬁgm%lch
3- Ox0- 2- oxa- bj cyc

a car
iy ot o ( 10h BB chializad e G et Y S PE A BRUTFOEE Bith
12 (3.73 g, Iﬁxﬁﬁ&rmmlhe)l alirrd rive tfbuaf POl gl(n‘h@&o]mh.l)]esaheafcﬁmrﬁZ.éﬁmeﬁ‘Sé?tmmel, 66%
After 4 h, t ﬁ?s?hér%‘s) m xture was neutralized with 3M HCl ,
evapor at eq and co-evaporated with toluene 25 several tinmes. Pyridine
(75 mL) and Ac20 (53 nL) were added and the reaction m xture was
al l owed to sHEREDBS ni ght at room tenperature. The nixture was then
co WO 2007/014927 PCT/ EP2006/ 064822 6 l'c!avaporat ed with toluene and
purified by flash col um chronat ograp (ethyl acetate + 1% acetic
acid) which gave the title conpound ( g, 88% as a yeI | ow oil.
Exanmple 14 5 O O O 3- Oxo- 2- oxa-\bpe 2 I ]§ept ane- 5- car boxyl i c
acid tert-butyl ester (14) DI\/AP\f\KI \ﬁsg 1) and Boc20 (252
my, 1.44 mol) was added to a stifred QD u oof 13 (180 ng, 1.15
mmol) in 2 nL CH2C12 under inert argon at m)§-pherg\at 0C. The
reaction was allowed to warmto room tenperature and was stirred
overnight. 10 The reactl on m xture was concentrated and the crude
product was
acetate gradi
conmpound (124yg

NVR (300 MHz, CD30D) 8

1.45 (s, 9H) ,c,olngnm&sb gUe i@smzmo];;,aslamsozvea@ﬁ Qiokhel Whier 13 (8
2.76-2.83 (m 114

S
CD30D) 8 27.1he miiirg Wa%‘?oei‘ed t&é’ § 11‘% % &%‘fy‘;}fo’ﬂgi (%%C El\@éﬁo T’i‘*?])ﬁ"as
Al t ernati ve netduoshdfitior mixthee prepéaraitad 6 1Cdbr £omninotes,dlitdwhicBESXSROFOwas
eq.) O neutralized with 1M hydrochloric acid and evaporated and coevaporated with toluene,
The crystalline residue was dissolved in DMF (5 mL) and (1R,2S5)-1-amino-2-vinyl-
15 cyclopropane carboxylic acid ethyl ester hydrochloride (60 mg, 0.313 mmol) and
diisopropylethylamine (DIEA) (138 pL, 0.792 mmol) were added and the solution was
cooled to 0 °C. HATU (120 mg, 0.316 mmol) was added and the mixture was stirred
for 0.5 h at 0 °C and for an additional 2 h at room temperature. The mixture was then
evaporated and extracted with EtOAc, washed with brine, dried, filtered and
20 concentrated. Purification by flash column chromatography (toluene/ EtOAc 1:1)
provided the title compound (86 mg, 89 %) as a colourless oil. The afforded oil was

crystallised from ethyl acetate-hexane.



O L~ oHDCM -10C, 70 mMmn OO0 O 13 14 20 Compound 13 (13.9 g,
89 mmol) was dissolved in dichloronethane (200 mM) and then cool ed
to approxi ma 10C under nitrogen. |sobutylene was t

into the ‘6‘15 'f”¥f8h thtil the total vol yme had |ncreasedh?(yEl?’y‘p)P/lmg122
approximately 250 m which gave a "dovvdy solution". BF3 x Et20 (5.6
m, 44.5 mol, 0.5 eq.) was added and the reaction mxture was kept
at appr oxi matg under nitrogen. After 10 min, a clear solution
25 was obt ai r%%ﬁﬂ?%cr eaction was nonitored.by TLC (Et OAc- Tol uene 3:2
acidified with a few drops of acetic acid d hexane- Et CAc 4:1,
staining wth basic pernmanganat& J r At 70 mn only traces of
conpound 13 renai ned and aq. satu hl TCOB (200 m) was added to
the reaction m xture, which was thef rred vigorously for 10 mn.
The organic | ayer was washed with satupated NaHCO3 (3 x 200 m) and
brine 30 (1 x 150 nl), then dried with sodiumsulfite, filtered and

concentrated into an oil containing | 1 dradplets. Upon addition of
hexane to the residue the produst -esa 7+Q14927
PCT/ EP2006/ 064822 67 out. Addit e xane and heating to

reflux gave a clear solution from wi ch he pyoduct crystallized.
The crystals were collected by filtration andwas washed with hexane
(rt), then air-dried for 72 h giving colourl ess needles (12.45 g,

58. 7 mmol , 6% étﬁssmcéﬂbm zhﬁwle@%pévl%mmbm 115(7%%492 Py V HO

(IR 2R
4E) - 2- ((1R 29 Hoy| ) - 4- hydr o

Xv- cycl ope nt(amqmaﬁd)DXWODGn@GI9dnﬁ16]jl7—bnﬁlbdxyéspmw(<jhﬁr)a7&ﬁh -Cofrpfdame, 14
(56 ng, 0.264

the mxture vvas coop\égg trgjhgé)gw%gm F(@ﬁ d?@&@?ﬂﬁréﬂ %glvg% ﬂ@ﬁ%}
mol ) was addeandsngladie Ongx]i)u%‘)@f%bazﬂoﬁrp aé? (G§0mg. §r7S4mmel) s added
after which tsheviyaxd de @lu‘iﬁswas AR EBdoirZRH rodni fembbtakurel raofedh i 0 hj the adlivéht
and evapor at ev&gas ?Qrgov% BLAL g&j plwbsu‘le and lt}%el@gdue taken up in ether and filtrated.

10 Purification by column chromatography (SiO;; 1 % methanol in dichloromethane) gave
the pure title compound (778 mg, 68 %). MS (M+H)" 603.

A

Example 17

15 2-(1-Ethoxycarbonyl-2-vinyl-cycloprpylearbamoyl)-4-(7-methoxy-2-phenyl-

uinazolin-4-yloxy)-cyclopentanecarboxylic acid (17
Compound 16 (780 mg, 1.29 mmol) was dissolved in dichloromethane ( 20 mL) and
triethylsilane (0.4 mL). Trifluoromethanesulfonic acid was added dropwise at room

temperature. The mixture was then left for 2h at room temperature. Removal of the
20  solvent gave pure title product (700 mg, 99%) MS (M+H)" 546.



The crystalline residue was dissolved in DWW (5 nL) and

(IR 2S)-1-am no-2-vinyl 15 cycl opropane carboxylic acid ethyl ester
hydrochlorlde 0.3 13 mmol ) and diisopropyl et hyl am

(138 L, 0.799% MF%re added and the sol ution was codF&FPtz%'g"ﬁ”&?Z
HATU (120 ng, 0.316 nmol) was added and the mixture was stirred for
0.5 hat 0 C and for an additional 2 hat roomtenperature. The m xture
was then ev and extracted with Et OAc, washed wth brine,
dried, fiIte?%%ﬁg%gﬁgo concentrated. Purificagion by flash col um
chr omat ogr aphy (toluene/ EtOAc 1:1) provide e title conmpound (86
my, 89 % as a colourless oil. The-§ ort” was crystallised
fromethyl acetate-hexane. WO 2007/01 A) CP/ EP2006/ 064822 68
Example 16 ON iN 0 OON OO

2- (1- Et hoxvcar bonyl - 2- vi nyl - cycloprpvlcar%annyl) 4- ( 7- met hox
-22-phenyl gui nazolin-4-yl oxy)-cycl opgnt carboxvlic acid tert-butyl
ester (16) 5 Conpound 15 (700%ug; 4-~9Nayr s o™

met hoxy- 2- phenyl - qui nazol i n-4-ol (670 , ) nmol ) and tri phenyl
phosphi ne (1245 ny, 4.75 mol) were dissolved ip TI-1F (50 nl) and
cooled to O C. Diisopropyl azidocarboxylate (960 ng, 4.75 nmol) was
added slowy and the slurry was allomed to reach roon1tenperature
After 12 h, g R f Femetirop Enylr@ -6

Lﬁf:)g;teog ?SS Qvél@pén'ihn%aj?ﬁényﬁenegmﬁbnﬂIﬁfv%ﬁgvck;rﬂodﬁgédngfﬁﬁﬁ%dagﬂ elﬂw] eﬁﬁemr%nur .
title conﬁou%"(p?‘?%%&oé %I%n?m MY ¥ @gxe“é}ééf?ﬁ%‘]@%%??%\lmgo

HO N O O 15 1.94 mmol), dus_opropyl ethylamine (750 mg, 5.8 mmol) and HATU (736 mg,

2- (1~ Bt hoxveardaapghn 7k B¥onkUaH BREPEHGADRATRE dixfind $asBHOE drPheny

temperature over night. The solvent was removed and the residue was partitioned

between dichloromethane and aqueous sodium bicarbonate. The organic phase was

10 collected and the crude product was purified by column chromatography (silica gel,
2 % methanol in dichloromethane — 4 % methanol in dichloromethane. Evaporation of
the solvent gave pure title compound (700 mg, 85 %). MS (M+H)" 641,

Example 19

15

17-(7-Methoxy-2-phenyl-quinazolin-4-vyloxy-13-methyl-2.14-dioxo-3,13-diaza-
tricyclo[13.3.0.0*4 6*]octadec-7-ene-4-carboxylic acid ethyl] ester (19s)
Compound 18 (700 mg, 1.1 mmol) and Hoveyda-Grubbs catalyst, |* generation

(55 mg, 0.091 mmol) were dissolved in degassed and dry 1,2-dichloroethane
20 (1000 mL). The mixture was heated to reflux temperature over-night under argon



gui nazol i n-4-yl oxy) - cycl opent anecar boxylic acid (17) Conmpound 16 (780
ng, 1.29 mmol) was dissolved in dichl oronethane (20 nL) and
triethylsila . Trifluoronethanesul fonic acid

dr opwi se at“?%%’&r‘n"]ﬁ’énperature The mixfure was then | ef ?@?9@&9{5{;22
room tenperature. Renpval of the 20 solvent gave pure title product
(700 nmg, 99% MS (MrH)~ 546. WD 2007/ 014927 PCT/ EP2006/ 064822 69

]F;agl(e 51§n8|1%l¥os ﬁer PE:\?PEM ﬁtilxe sélvent anqh urlﬁcallon by column chromatograp 1
aci

hény

oxy) - cycl opdsitigiastatisshgave 2 é@ﬁ%}* %ﬁ?ﬂ%%&@ B%gg&{]*%éx9|3]c
ethyl ester (18) 5 Compound 17 (700 ng, 1.28 mol), N—nethyl-l-hexen
hydr ochl ori d g .94 mmol ), diisopropyl ethylamne (750 ng, 5.8
nmol ) and ié4é3%ggkg 1.94 mol) were dissolved in DM (30 nL) and
the mxture was stirred at room tenperatur ver night. The sol vent
was renmoved and the residue was pa Onedx bet ween di chl or onet hane
and aqueous sodi um bi car bonat e. & gani,c phase was 10 coll ected
and the crude product was purified by um chromat ography (silica
gel, 2 % methanol in dichloronmethane --% 4 % net hanol in
di chl oronet hane. Evaporation of the solivent gave pure title conpound
(700 nmg, 85 % . M5 (MFH)+ 641. Exanple ON / IN ONONO 15
17- (7- Met hoxL2- phenyl - qui nazol i n- 4- Mlo | 3- nethyl 2, 14- di oxo- 3, 13-di
aza- tricyclof13.3.0.0*4, 6*| oct ade -Tﬂene car oxyllc aci d et hyl
ester (19s) Conpound 18 (700 ngy, 1 I) Fbveyda G ubbs
catal yst, 1St generation

5

17-(7-Methoxy-2-phenyl-quinazolin-4-yloxy-13-methyl-2,14-diox0-3,1 3-diaza-

tricyclo[13.3.0.0%4.6*Joctadec-7-ene-4-carboxylic acid (20)

Compound 19 (240 mg, 0.39 mmol) was dissolved in a 40 mL solvent mixture (THF 2:

methanol 1: methanol 1). Aqueous lithium hydroxide (1.9 mL, {M ) was added and the
10 reaction mixture was heated at 40 °C over-night. Purification by HPLC and column

chromatography (silica gel, 5 % methanol in dichloromethane) gave the title compound
(75 mg, 33 %). MS (M+H)" 585.

Example 21

15

Cyclopropanesulfonic acid [17-(7-methoxy-2-phenyl-quinazolin-4-yloxy)-13-methyl-
2.14-dioxo-3,13-diaza-tricyclo[13.3.0.0%4,6*]octadec-7-ene-4-carbonylj-amide (21)
Compound 20 (75 mg, 0.13 mmol) and N,N,-carbonyldiimidazole (43 mg, 0.26 mmol)
in THF (7 mL) were heated to reflux for 2 hours. Optionally, the formed azalactone
20 can be isolated. DBU (29 pl), and cyclopropanesulfonamide, prepared as described in




(55 nmg, 0.091 mmol) were dissolved in degassed and dry

1, 2-di chl oroet hane 20 (1000 nlL). The m xture was heated to refl ux
tenperature over-ni ght under argon WO 2007/ 014927 11 CT/ EP2006/ 064822
70 at mosphe¥@2WEIHEoT ati on of the sol vent and puri fi cat PFENEBS B *Eam
chromat ography (silica gel; ether) gébe 240 mg (40 9% of pure title
conpound. M5 (M+tH)' 613. Exanmple 20N~ 0 CMN OH 51 7-

7- Met hoxy- 2- ' - 1.3- - di 0x0-
1ol agn) cr ROOVLS AT Bdnindif g IREINN e b NE et
Conpound 19 @E84povggnight 3erpastipn irduigives ilvied ith elvhererle @8IMigmnd

m xture (Tl P wished@ith@sol ciltic fed. Pariatatibh by NPOEOLESe BO higi pune fyeddomnpoded.

(1.9 m, IM and the 10 reaction m xture was heated at 40
C over-night%dﬁﬁgfﬁ?gggfon by HPLC and col unmm chromat ography (silica

gel, 5 % Aet hanol in dichl oronethane) gave the title compound (75
ng, 33 % . MpxhMsi)2? 585. Exanple 21 N\ 0O N~\ "~0 ,, o NS 150

Cycl opropanesul fonic acid
| 17- ( 7- met hoxy- 2- phenyl - gui nazol i n- 4-yl oxy) -met hyl - 2 14-di oxo-3
13-di aza-trioyclol 13 3 0 0*4, 6*| gct adec-7 e-4-carbonyl | -am de (21)
Compound 20 (75 ng, 0.13 mml) a X sbonyl di i m dazol e (43 ny,
0.26 nmmol) in THP (7 nmL) were hea reflux for 2 hours.
Optionally, the formed azal act one 20 n be isolated. DBU (29 1), and
cycl opropanesul f onam de, prepared as described in WO 2007/ 014927
PCT/ EP20116/ 064822 71 W03/ 053349, ( nﬁ, @:39 mmol ) was then added
and the m xture was stirred at HO g e

TTA

7

2-{1-Fthoxyearbonyl-2-vinyl-cyclopropvlcarbamov1)-4-[2-(4-isopropyl-thiazol-2-y1)-7-

methoxy-quinazolin-4-yloxyl-cyclopentanecarboxylic acid (22)
10 Compound 15 (850.0 mg, 2.30 mmol), PPhs (1.60 g, 6 mmol), and the thiazole
quinazoline 7 (820 mg, 2.72 mmol) were dissolved in THT (30 mL} in an ice bath.

DIAD (1.18 ml, 6 mmol) was added dropwise. After stirring for 30 min, the mixture

was stirred at RT for 2 days and then concentrated under vacuum. Flash column

chromatography (silica, EtOAc¢ — hexane) gave the Mitsunobu product. To a solution of
[5  this product (1.04 g, 1.60 mmol) and triethylsilane (460 mg, 4.00 mmol) in DCM

(30 mL), TFA (30 mL) was added dropwise at RT. The mixture was stirred for 2 h at

room temperature, evaporated under reduced pressure, and coevaporated twice with

toluene. Flash column chromatography (silica, 94/6 DCM-MeOH} gave the title

compound as a white solid (950 mg, 70%).
{
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Example 23



60C over-night. The reaction mxture was diluted with ethyl acetate
(25 m.) and washed with 0.5 Mcitric acid. Purification by Il1PLC

gévehFEng 5&né%é%f conpound. M5 (MH) - 688. 5 Exanp%gT%%u%hmqulL
2- ( 1- Et hoxycar bonyl - 2- vi nyl - cyclopropyﬁcarbannyl) 4-12-(4-isopropyl -t
hi azol - 2-yl ) -7- et hoxygui nazol i n-4-yl oxyl -cycl opent anecar boxyl i c

acid (22) 10 l%ﬁﬁ%@erﬁﬁ’ iR chbQﬂoylg4-§%Em

nmol ), and the_thiazol Ul na>ol 1 ne . D
di ssol ved |nE’tﬂé]E“{Q\"f‘,."M";\V""'e aRecphonyl} -aminQry2evy : 2}
added dropw seid effyl egtergRBY ring for 30 mn, the nlxture mas stlrred

at RT for 2 dt%y ﬂ{ﬂ%n%ﬁaﬂﬁt %%%Qﬁﬁtgcﬁdtﬁd(l%gzﬁﬁ{ol)}{ﬁcﬂml ﬂé%%ﬁylﬁﬁlng%l salt

chromat ogra
o o a0l U kYt A goby LA T 108> 40 oM B S VT, I en i bt
triethylsilares Qlé(ﬁﬁ IFEA @.300nbyl ol d8Mirréd3@r Bl jnin, ThA n{idfrend:gs svirsd

added dropw S?R?‘ aréAjﬁe%a(&eH § an gm%d £<£u%gus sgfu’uﬁ gf 9otd1un§ 939(:[%6%!1-

terrper at ure, evap ora oeva
twice with tﬁ@ﬂbg@%ﬁ@ ThFlr%wrwaWa@m @rﬁ&tf@@qsa‘pwﬂ(ﬂ navqff&a hg prggnic phase

DCM MeOH) gaw@s mgleuwlh%m@omuﬁ% @slivdn Mifafe%na@{gi%%rz(t&ﬁﬂldﬁgnedﬂdé% 20

PCT / EP20§§ / Ogaeg%e % product Was 1sole[1¥|ed by coh?mg chmma%grapgy on mcha gel eluted with
1- ({2- 1 - | ex- Beemeicthybuteydte (RO agr8§Y0).- 4- f 2- (4-i sopropyl -t hi azol -2yl )-7
- met hoxy-

Example 24

15 17-[2-(4-Isopropyl-thiazol-2-yl)-7-methoxy-quinazolin-4-yloxy]-13-methyl-2.14-
dioxo-3,13-diaza-tricyclo[13.3.0.0%4.6*]octadec-7-ene-4-carboylic acid ethyl ester (24)
The diene 23 (900 mg) was dissolved in 900 mL DCE in a reflux setup. The system
was successively evacuated and filled with argon 3x. Hoveyda-Grubbs 2" generation

catalyst (90 mg) was added and the system was evacuated and filled with argon twice.

20 The mixture was refluxed at 90 °C overnight, concentrated, and subjected to flash
column chromatography (silica, EtOAc — hexane) to give the title compound as a gray-
brown solid (380 mg, 46%). MS (M+H)" 662.
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Example 25

25



qui ngzol i n- 4-yl oxyl - cycl opent anecar bonvl }

-am no) - 2-vi nyl - cycl opr opanecarboxylic acid ethyl ester (23) To a
solution of the carboxylic acid 22 (1 60mol ),

N net hyl - 5 W@ AY1H8M ne HOl sal t 3 0 ny, 2.40 mol ) FCARHRGP22
(920 nmg, 2.40 mol) in 35 nmL DVF, |n ice bath, was added D EA
(1.30 m., 7.2 nmol) and stirred for 30 min. The mxture was stirred
at RT for 3 =] !

sodi um hydro?%x?)' borat €. &

with ethyl aé@%ﬁwﬂeﬂbﬂg&ﬁi@)hase was vvashed with brine, dried
Wi tg sodi um %Ia}‘@mgagdwwlap@:ﬁ@tsﬁdmarjaﬁ Dl\@ﬁ(ﬂ@&ﬁLﬂﬁldﬂD@HS(GS ﬁlLl)-Ehleyom
product was isol ate c chr t.ography. o el u
with hexane &R ?turgtg¥a?d§e%g§&ydroohq§%‘g§0ﬁ n¥m° 3 Vl’?ﬂ Ogmﬁcarﬁg{yhc
17-f 2- S acid ethyl ester, prepared as desecribed in WOO3/09 274 {1.15 g, 6.0 mmol), HATU

4- 1 sopropyl - thbazad 6 2md1) anf-BERCE 82 Gl PAZGh N The Ye%¥ whedstiRE AindeY N,-

2, 14- : :

di oxo- 3, 13- diFHIXPRYF ALATTRIFT SoapegRtEre Jora I S AR SIS AR S8PBIA i ¢

aci d ethyl esberersi@vynd tiheadicomeix@® ¢@0@nergfratedsn dicssgdlheaekidue 80
DCE in a ref |ré’cﬁss§l%&'91 Dcﬁ%‘(lw %{IS Thd WA $1G CRY Sh ﬁlke)bhé‘s\é@%éts@&rﬁ&ﬂ The

filled with ar d generatio St 0 )
wns. addedOand e g e Ly AL DATGG: HGRRL T inect st s Py e,
20 The m xt uRemoss! of ¢hid sokedt iatva@® alfoodedtim tgiztt coomoord(irtg,&8%0)aldMS
subj ected to bkas @(Im-,qﬁgat ography (silica, EtOAc - hexane) to
gi ve the tltlgkcoﬁrr]{:)?o (Igtjggga gray- brown solid (380 ng, 46% . M5
(I\/H—l) 662. Exanple 25 O N O Ov 25 WD 2007/014927 PCT/ EP2006/ 064822
Example 26
1 f(3 Oxo- 2- oxa- bi cvcl of 2. 2. | | hept ane@B8- car bonyl ) - am nol - 2-vi nyl - cvcl
opropane carboxylic acid ethyl ester A\(25) To a solution of 13 (857
ng, 5.5 mol), in DVF (14 n) and 25 nL) at room tenperature,
was added the hydrochloride of 1-amfio--Minyh-cycl opropanecarboxylic
5 acid ethyl ester, prepared as d §éCI‘I |V{ W03/ 099274, (1.15 g,

6.0 nmol ), HATU O 4 %
DIPEAH
/

15

2-(1-Ethoxycarbonyl-2-vinyl-cyclopropylearbamoy])-4-hvdroxy-cyclopentane

carboxylic acid diisopropylethylamine salt (26)

To a solution of 25 (800 mg, 2.73 mmol) in water (15 mL) in a 20 mL microwave

20 reaction vessel was added DIPEA (1.2 mL, 6.8 mmol) and a stirrbar. The reaction
vessel was sealed and the imiscible slurry was shaken vigourously before insertion in
the microwave cavity. After 1 min of pre-stirring, the reaction was irradiated for 40 min
to a set temperature of 100 °C. After cooling to 40 °C, the transparent solution was
concentrated in vacuo, and the residual brown oil co-evaporated 3x with MeCN to

25  remove any residual water. The crude title compound, in the form of a DIPEA salt, was
immediately taken forward to the next step. LC/MS >95%, m/z (ESI")= 312(MH").

LExample 27



(2.29 g, 6.0 mol) and DI PEA (3.82 nL, 22 nmol ). The reaction was
stirred under N2- atnosphere at ambient tenperature for 1 h. LC/MS
anal ysis showed conpl ete conversion and the reaction m xture
concent r at & P Hcto. The resi due was, redissolved in WEF%@WO%‘W
and 0.1 M1-1C (aq) and the phases wer e separated. The 10 organic
phase was washed with NaTlI CO3 (aq) and brine, dried (MgSO4) and
filtered. Renoval of the solvent in vacuo afforded the target

conpound (1. %—enﬁ%%ykca aé]ovw fhmv—gvclo%g %Mcal{)?)nﬁf(ﬁgm)? 2° 26

OHO ON1

2- ( 1- Et hoxy c aiMEKgipprp ' B2hoyl ) - 4- hydr oxy- cycl opent

fzige( 88 8r boxyhlh@ cAfelk doxelpd;@ﬁ@rﬁqwln%ljw%fmseﬁ;e@@i DCMVEBD ) add DNE{ 14GALOf
1N

react i onn\gesi%li "W@@é‘@ﬁ‘& n%ﬁ&déﬁ? -3 %D’ ’%hyi‘#éﬁ%(‘f‘??nyrl?r%l&(ﬁm

The reacti on mg édsminoliand DEREAB.GhuLt KBS mmodkst sen temperajuroBieg brskien

vi gourously RekofiSed a%%ten@fmperauﬁ@ﬁnthLemysnaqm §h)éwed\f:&rﬁﬁlet$ m n of
pre- stlrrlng, n was Il

P ener at ur 6 BPIEHHIC thg R RR T dherecedh stguy s BHERA 1 et
was concent fTat edidun waacedissolandlint 1O Acd$00dub) argrapdrtheodrbarcoplevapethed ed

3x with IY@CN\J]ﬁGOZ?g #ﬁﬁ) Q{L})}Cd gﬁ@tl)nﬁéa&r?erd (MER Jé’ddqﬁte}édt k@moval of

conmpound, in t vvard
to the next &1%p! VeiPEe 8T a?rp% ?élwaw%ﬁ %ﬁ cﬁm é@fl
NN O 0 WO 20@?®ﬁ¢m{ﬁﬁﬂﬁazﬁ®6ﬂ@mmnd 65l 74%). TLC(Slhca) MeOH FtOAc

12- (Hex- 5- en¥lgs Q%gﬁ;gy PO)% ﬁfﬂcﬁ opent anecar bonyl | - am no
}-2- inyl- cyclobroparie car oxyTlc Q%l h gster (27) The crude
conmpound 26 (5.5 nmol) was dissolved in DCI\/I(50 m.) and DVF (14 i)

15  Example 28

1-{[2-{Hex-5-enyl-methvyl-carbamovyl}-4-(2-phenyl-quinazolin-4-yloxy)-cyclo-

pentanecarbonyl]-amino}-2-vinyl-cyclopropanecarboxylic acid ethyl ester (28)
Compound 27 (0.15 g, 0.37 mmol) was dissolved in DMF and the solution was cooled

20 to 0°C. NaH (60% in mineral oil, 0.04 g, 1.10 mmol) was added in one portion. After
0.5h 4-chloro-2-phenylquinazoline (purchased from Aldrich) (0.98 g, 0.41 mmol) was
added and after stirring at 0 °C for 0.5 h the reaction mixture was allowed to warm up
to room temperature. After stirring at room temperature for 2h, the reaction was
quenched with citric acid (5%, aq) and extracted with EtOAc (3 x 20 mL).The

25  combined organic phases were washed with cifric acid (5%, aq, 2 x 20 mL), H,O (2 x
20 mL). The organic phase was then dried over MgSO, filtered and evaporated.
Purified by flash chromatography with DCM/MeOH to yield 166 mg of product
(9)/hydrolysed product (48/52). This mixture was used in the next step.




5 followed by addition of HATU (2.09 g, 5.5 nmol),

N- net hyl - N- hex-5-enylamn (678 ng, 6.0 nmol) and DI PEA (3.08 ni,
17.5 mol ) at roomterrperature The reaction was stirred at I ent
t enper at ur eYPAWAHZT L/ M5 anal ysi s showed conpl et e cor\ggﬁg?(}gﬂ?g ?ﬂ
the startin materials and the reaction " m xture was concentrated in
vacuo. The residue was redissolved in EtOAc (100 nL) and and the

organi ¢ phas 10 with 0.1 MHC (aq), K2C3B (aq) and bri ne,
dried (l\/gSO4)ei?—X\§%§—ﬁ—l tered. Renoval of the solvent in vacuo gave an

oil which was purified by flash chronmatogr aphy Silica, EtQOAc: MeCH)
to afford the title conpound (1.65 g, 749%. ilica): MO -1:EtCQCAc
5:95, Re=0.5; LCO M5 >95% niz(ESI')— 5 Exanmple 28 / N ¢
O O 0OwN-~FI ~O-00 1l 1-

f 2- (Hex- 5- enyl - net hyl - car barmyl) 4-(2-p enyl qU| nazol i n-4-yl oxy) - cycl
0- pentanecarbonyl | -am no}-2-vinyl =cycl oppopanecar boxylic acid ethyl
ester (28) Conpound 27 (0.15 g, 0.37 mol vvas d| solved in DVF and
the solution was cooled 20 to_OC. NaH (608 ngral oil, 0.04 g,
1.10 mml) was added in one poRfiom. A t\gé gl%%

4- chl or o- 2- phenyl qui nazol i ne (purchased romoAI ch) (0.98 g, 0.41
nmmol ) was added and after stirring at 0 C for O. 5|h the reaction
mxture was allowed to warmup to roomtenperature. After stirring
at roomterrperaturefor 2h, the reactlon was g citric
acid (5% aq)l-HAdHexor% ggthyl-easbamay : 5 ned
or gani ¢ phasesniaedcar ching} t2hviai ltcr Dpahitkc r5 idZ2%) 20 m_ H20

(2 x 20 h | NI
fnd evaporat S ol FFULE BRHmIEN “h?%ﬁa‘?%dq” g’ﬁé%ﬁ e
yield 166 ng rmprowawu@t LIQH)(%%%S %éa'aw therd %@,8?65129“ Wﬁlf'rﬁeét%“k Bire
was used in tyigroR@xd atStIepC M0 W2 QLGB 32 fedlidi &2 BB (40482 B pH'S and
Exanple 29 N ex{ral\cl:ted with DCM (3 x 20 mL). Combined organic phases were washed with HCI

(ag, 1M, 20 mL) and H,O (3 x 30 mL). Water phase was back-extracted with DCM

10 (2 x 30 mL). Organic phases were dried over MgSOs, filtered and evaporated. Purified
by flash chromatography (DCM / MeOH) to yield the title compound (0.08 g, 49%).

Example 30

O

Y Q\r 2 o
R VN N N—IS]—<I
\[Ol O ‘A"‘(]H 1]

15 4-(2-Phenyl-quinazolin-4-yloxy)-cyclopentane-1,2-dicarboxylic acid 1-[(1cyclo-
propanesulfonecarbonyl-2-vinylcyclopropyl)-amide] 2-(hex-5-enylmethylamide) (30)
Compound 29 (0.05 g, 80.70 pumol) was disselved in DMF/ DCM (1:3, 1200 uL) and
transferred to a vial loaded with EDAC. The mixture was allowed to incubate for
10 min at room temperature. Addition of DMAP was followed by 20 min of incubation

20  at room temperature. A mixture of cyclopropane sulfonamide, prepared as described in
WO003/053349, (39.1 mg, 0.32 mmol) and DBU (49.1 mg, 0.32 mmol) in DCM/DMF



OO _,NN k, OH 00 1- { f

2- (Hex- 5-enyl - net hyl - car banoyl ) - 4- ( 2- phenyl - qui nazol i n- 4-yl oxy) -cycl o
- pentanecar bonyl | - am no} - 2- vi nyl - cycl opr opanecar boxyl i ¢ _aci d & 9% 5
Conpound 28YQ@0T#14§27 0. 27 ol ) was dissol ved in DVF ( 2 PETHEI00{Hg522
transferred to a nicrowave vial. Li O (ag, 2 M 8 nL) was added and
the reaction was heated in the mcrowave at 130 C for |h. Quenched

the reaction H a 4

20 n). Corrb|(Wédgbgr*%%alrﬁag%d%eéjsl\%éhemaé:ﬁ‘éq‘[gd %ﬁ’g’&u%[qﬁﬁé&% H"‘W%o
m.) and H2O (h8aizd BO. )croweefpr %ih@gbatdﬁ%°%d\sﬂ@éw%@%6f wlYeﬁtswwoye
(2 x 30 nL). & &ﬁﬂt&wﬁ&l@&@@l%ﬁ@m eﬂe%‘f@hw"ﬂ@@"wasﬁﬂxdsh@f\eﬂh HOU(IM, 3 x

evapor at ed. r|f| r gmat ogr aph ield
the title cor?’ﬁdﬁr‘?d (a&r@éasﬁ Waﬁgla (22 %?%?%Fi%é%w 52%9%;? goﬂpé o 0
0 ~ H 'O 515 organic phases were washed with HC (1M, aq), brine and water. Dried the orgamc

4- (2- Pheny!l - gyh2azef Mgs@ M P4 o1a%E  BRANE 380 Jo Frefll BTN c}!oﬁndi@ﬂ()dng,
1-1(l cycl o- r eanes f onecar bonyl - 2-vi nvl cvcl opr opyl ) - am
2-(hex-5-eny| hyl am de) (30) Conpound 29 (0.05 g, 80.70 nol) was
di ssolved in DM/ DCM (1:3, 1200 L) and transferred to a vial |oaded
wi t h EDAC. TIT_% %%}'g%@qre was allowed to incubate for 10 min at room

t enperat ure. ion of DVAP was followed by 20 mn of incubation

20 at roomtenperature. A mxture of cy ir opane sul f onam de,
prepared as described in W03/ 053349, (89-1 ng, 0.32 mmol) and DBU
(49.1 ng, 0.32 mmol ) in DCM DVF 2007/ 014927 PCT/ CP2006/ 064822 76
(1:1, 800 L) was added to the a vafed conpound 10. The reaction

m xture was heated in the mcrowaveyfor 30 min at 100 C After
evapor ation of solvents in vacuo t hx residue was redi ssol ved in DCM
The organi ¢ phase was washed wi th 20 nm). Water phase
was then back-extracted with gg) ned 5 organic
phases were washed with HC (1 \%q) ri aﬁdn er. Dried the
organic

10

Cyclopropanesulfonic acid [13-methyl-2, 14-dioxo-17-(2-phenylguinazolin-4-yl-

oxv)3.13-diaza-tricyclo[13.3.0.0%4,6%]octadec-7-ene-4-carbonyl]amide (31)

A solution of compound 30 (0.02 g, 25.80 pmol) in dry DCE (15 mL) was added to a

dry microwave vial loaded with Hoveyda Grubbs second generation catalyst (83.1 mg,
15 5.0 umol). The solution was degassed with nitrogen gas before heated in the microwave

for 10 min at 150 °C. Afier evaporation of solvent, purification was done on prep-LC
which gave the title compound (3.00 mg, 29%).

Example 32

N._-Cl
~
&

0
| Ho
SN NQWN U\ng
T 7 l..,,”

1 - {[4-(2-Chloro-quinazolin-4-yloxy)-2-(hex-3-enyl-methyl-carbamoyl)-cyclo-
pentanecarbonyl]-amino}-2-vinyl-cyclopropanecarboxylic acid ethyl ester (32)

20




phase over MgSO4 and evaporated. Dried in vacuo to yield the title
conpound (50 ng, 90% . Exanple 31 ~ N~ 0"/ iNOOO NNH S < 11 O
OO0 10 anesul fonic acid 113-nethyl - R

14- di oxo- | ')‘é)g"“ ﬁbﬂ% qui nazolin-4-LI- oxy)3 13 di aza-tri 8}@1"6‘1"&’%‘”@”
0*4, 6*| oct adec- 7- ene- 4- car bonyl | am de (31) A solution of conpound 30
(0.02 g, 25.80 nol) in dry DCE (15 nL) was added to a dry m crowave

vi al Ioaded V@ osoq/wa@aﬁ qbﬁ%ﬁ@ﬁ%ﬁ'dﬁ?& d%'UMF@Iaﬁl@b)(ﬁtre(n%%rr@de%

15 5.0 utr on wWas ssed |tro en bef ore
heat ed i n t h@orﬁﬂc V| fS’i“’“ﬁ?B VR eqpipR W 1Cé B@rb&’f Mrpdpgous
sol vent, pur ilfiQEaR M, Vs LYl amiewmdpeda frhée Eéacmm ehsehwuesehled ahd thk émiscible

(lifgpoggd f 23 ( %Rl&ﬁgvas%ga@en vg%)ﬂ%lsl? b%%ré\%gmori iN 1h@m§brm’7§1¢e”éh@#y ?f‘hbr'e\actgo%

li n-4-yl oxXy) \@S(lrrﬁ%sita@ onyP Mg inlB0 8. Eht srgioguRinazowas cooled to 40 °C and the
l'i n-4-yl oxy) cRaf fgxtida a@m\ﬂ?iedrtebhl}d wﬂlﬁﬁ@ﬁﬂﬁsylﬂttl\/(clm -24 mL) and extracted 3x with

t b -~ 2-
oter (32) antope B M e PP o R SRRETEREL B Shhe, aRed fuodina,
\/\02007/0149217%:@@17 mwz@ve mvemp@u gaxy thecaeigb(Ogfl 21 9990). g | )

was di ssol vedrida ablWNK4 ((LmBL).0Bmehol Y 386 I eint IOV (1 8QnLn)1aannmwy EhL)
reaction %es%elllowe%%y a@g%on 0% ED?&C,[T&?? Ientgl, E.l ﬂnlrrll’orl)l aqgoom Eemaf)erau:lrgI uﬁle mixture
was allowed to incubate with stirring at room temperature. After 10 min, DMAP
(133 mg, 1.09 mmol) was added followed by another 20 min incubation at room
temperature. Subsequently, a pre-mixed solution of cyclopropanesulfonic acid amide,
prepared as described in WO03/053349, (527 mg, 4.36 mmol) and DBU (663 mg,

15 4.36 mmol) in DMF (2 mL) and DCM (2 mL) was added followed by heating in the
microwave to 100°C for 30 min. The resulting red solution was concentrated in vacuo
and redissolved in EtOAc (20 mL). The organic phase was washed with 1 M HCl (aq)
(3x 10 mL) and brine (10 mL), dried (MgSQs) and filtered. The solvent was removed in
vacuo and the residue was purified by chromatography (silica, EtOAc:MeOH, 97.5:2.5)

20 to give the sulpnonamide derivative (0,40 g, 77%); LC/MS >95%, m/z (ESI")=
482(MH).

The sulfonamide derivative (0.33 g, 0.69 mmol) was dissolved in DMF (9 mL) and the
solution was cooled to 0 °C. NaH (60% in mineral oil, 0.04 g, 1.10 mmol) was added in
portions. After 0.5 h 2,4-dichloro-quinazoline (0.15 g, 0.75 mmol) was added and after

25  stirring at 0 °C for | h the reaction was aliowed to warm up to room temperature. The
reaction was quenched by addition of citric acid (5%, aq) and extracted with DCM (3 x
20 mL).The combined organic phases were washed with citric acid (5%, aq, 2 x
20 mL), H,O ( 2 x 20 mL). The organic phase was then dried over MgSO;, filtered and
evaporated to yield the title compound (0.38 g, 79%).

30



LIAOT (2 M 10.5 nL) and was added. The reaction vessel was seal ed
and the imscible slurry was shaken vi gourously bef ore i nserti on i n
the mcrowave cavity. The reaction 5 was irradiated fo

C. The react? W Hi*ture was cooled to 40 C and the . cl eéF'@SF‘Uf’l"H?‘FZ
acidified to pIlT 2 with aqueous | TCl (7f‘ M 24 nmL) and extracted 3x
with EtOAc (20 nL). The pool ed org phases were washed with brine,
dried (MySO4)., 204, f3iltered. The sol vent was renoved in vacuo which
gave the aci (0. g, 90% . The crude acid (410 ng, 1.09 mmol) was
di ssolved in DVF (1.5 nL) and DCM (4.5 i) Nl | owed by addition of
EDAC (417 ng, 2.18 nmmol) at roomte yure. _Fhe m xture was
allowed to incubate with stirring a omtenperature. After 10 mn,
DVAP (133 ng, 1.09 mmol) was added by another 20 mn
incubation at room tenperature. Subsequgntly, a pre-m xed solution
of cycl opropanesul fonic acid am de, prepared as described in

W03/ 053349, (527 ng, 4.36 mmmol) and 6613, ) 15 4.36 mol) in
DME (2 nL) and DCM (2 nl) wgs~added N.ol-+-oRgdNQy.. ealln in the
m crowave to 100C for 30 mn. The resmltln sal gt was

concentrated in vacuo and redissolved in OAC 200n1_). The organic
phase was washed with I MITC (aq) (3x 10 nm.) and brine (10 ni),

dried (MyS™) and fil tered The sol vent was renoved |n vacuo and the
resi due was
97.5:2.5) 20
>05% mz (ES GPPONgNgS HtaRing ) ; g pylamide] 2o(hexsS-er
mmol ) wassdi &&ﬁl’nW«@ﬁdﬂ(ﬂVF (9 m_) and the soI ut| on was cooI ed to 0

C. NaTl (60% i
porti ons( Af (Ederqquhrgﬁ?@@ E'Jd% affﬁ?\%dg%%lea @@%Vg%qg?% %&r w1th
was added and-Béth¥mimsazng GOrSIIﬁb) a“ﬂle mlmwdvasrcaﬁe W@tﬁvé Beminat Wé)s"c m the

aldldovved t of WadiEfoWhvd @streﬁpfl'h& ﬁamafnamr@encm%y ERIRGnl mlmaac@@,@cdqm by
addition o C

cted,w
) The. combP et Gregaied W oE BB BE Gheebibl el eyt
2 x 20 mlp, withzgri¢ a@dil(}szmg) Baukecxgegjethivateyphaseworsashpewith@d over

MSO4, fil tegﬁﬂme&dzg aBY aRQLALARd b aMic?hﬁlsegi %retdrkhevmgem‘né@d%ﬁd g,

0,
79% . 30 WO 0\92%701/11?6 \P\%%Zh ggg/t tlt?e co:)mpa:)und2 &7 mg, 82(]%(arrp NYN'J N

Example 34

15

Cyclopropanesulfonic acid {13-methyl-17-[2-(4-methyl-piperazin-1yl)quinazolin-4-

yloxy]-2,14-dioxo-3,13-diaza-tricyclo[13.3.0.0*4.6*|octadec-7-ened-carbonyl } -amide

34)

A solution of compound 33 (23.5 mg, 32.2 umol) in dry DCE (20 mL) was added to
20 two dry microwave vials each loaded with Hoveyda Grubbs second generation catalyst

(2.6 mg, 4.2 pmol). The solution was degassed with nitrogen gas before heated in the



OO ND O O O0OHOI1l

4-(2-(4- thh}l-plpera2|n | -yl)-gui nazolin-4-yl oxyl -cycl opent ane-1, 2-d
i car boxylic

11(1- cyclop}gﬁﬁﬂﬁkﬁf%onylanlnocarbonyl 2-vinyl - cycloprob§Fﬁgﬂw8$fsu
2- (hex-5-enyl - 5 nethyl-am de) (33) Cbnpound 32 (0.03 g, 46.6 tine])
was | oaded in a mcrowave vial together with I -nethyl-piperazine

(0.5 ni). Th%l@?%’éiﬁﬁ%%ﬁ%@f@(ﬁ”?ﬁé o atcé@%\% %b&g@a&r'h@aﬁng%nd the

m crowave system e reacti on was uenc dition o ¢
acid (5% aq)sokvsnts VADSTakN AP W eHER RUPPYL TRRA fﬁer?ﬁmi?o‘?) 3hans %)
conbi ned organic phases were washed TOw th citric acid (10 mL x 3).

Back- extractqgmﬁﬁﬁgﬁ phase was washed with DCM (20 nL x 2) and the

conbi ned org es were dried over Na2SQ4, filtered and
evapor at ed which gave the title conpound (ZWgﬁﬁ? 82% . Exanple 34 N
NYN OO NNHSa 0 OO15 Cycl aP@ onic acid

{13-net hyl - 17-f 2- (4- net hyl - pi per azi I) nazol i n- 4-

yl oxyl -2, 14-di oxo- 3, 13-di aza-tricycl .0.0*4, 6*| oct adec- 7- ene4-ca

rbonyl }-am de A solution of conpound 330(23 5ng, 32.2 nol) in dry
DCE (20 nmL) was added to 20 two dry mcr mave vial s each | oaded with
Hoveyda Grubbs second generation catply égg o4.2 nol). The
solution was degassed wi t hxaityogen. @% %} t he NVO
2007/ 014927 PCT/ EP2006/ 064822 79 mi crowav éﬁ a tQt 150 C. The
two batches were conbi ned after heatlﬁb an&)the }sopvents evapor at ed.
Purificatizon on prep-LC gave the title conpound d5.00 ng, 22%.

4-(2-Morpholin-4-vl-quinazolin-4-vloxy)-cyclopentane-1.2-dicarboxvlic acid

1-[(1-cyclopropanesulfonylaminocarbonyl-2-vinyl-cyclopropyh-amide] 2-(hex-5-enyl-
methyl-amide) (35)
Compound 32 (0.03 g, 46.6 umol) was loaded in a microwave vial together with

10 morpholine (0.5 mL). The mixture was heated neat for 10 min at 120 °C in the
microwave system. To quench the reaction citric acid (5%, aq) was added to pH 5 and

extracted with DCM (15 mL x 2). The combined organic phases were washed with

citric acid (10 mL x 3). Back-extracted water phase with DCM (20 mL x 2) and the

combined organic phases were dried over Na;SOq, filtered and evaporated which gave
15 the title compound (17 mg, 52%).

Example 36
0
NYN
=N
9
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Cvclopropanesulfonic acid [13-methyl-17-(2-mormholin-4-vl-quinazolin-4-yloxy)-2,14-
20  dioxo-3,13-diaza-tricyclo[13.3.0.0*4 6*]octadec-7-ene-4-carbonyl|-amide (36)




Exanple 35 OCo NYN~N OO0 O ,NN"kl OOHP 5
4-(§-Nbrpholin-4-y|-quinazolin-4-y|oxy)-cyclopentane-l,Z-dicarboxyIic
acid |

- [ (1- cycl opY@PUABEHT onyl ani nocar bonyl - 2- vi nyl - cycl opr oB§T/FPHH/ T2
2- (hex-5-enyl - methyl -ani de) (35) Conpbund 32 (0.03 g, 46.6 gnol) was
| oaded in a nicromave vial together wwth 10 norpholine (0.5 nm). The .

i xt t f
To quench t hés sasibpes rompdind L) eckes Flal iy oo FLANR Bagyghem
extracted wi tdny DEMWaS virl loadsq with ke vexslaimidy Smé@ﬁ@@@&%@lw\b@é mg,
VDvaC§/Ih((agOWn1t_hx &Gl ﬁrgdrallg Tae 'sgluﬁéhgwﬁl—d a:%}ad wR alroget fAVeR M‘@Tté%lrm lﬂi&&ﬁi@rdﬁ#aﬂ@
Na2SO4, fil té"‘? el mingt ég%ﬁf@b a%’h%f ‘39585’8%3 f@F“ﬁﬁ%y PPT‘@""‘?‘S 8??8 HG7
Ny, 529% . SExaayd tbe 86e @roountNANI mg, 56%).0 NCIN 11 O ~H S~ 0 O

CCcl opr opanesul fonic acid
113- et hyl - 17- (2- mghol i n- 4- vl - qui nazol i n-4-yl oxy) -2, 14-aci d

113-nethy|-!i3@29ﬁéﬂolin-4-v| qgui nazol i n-4- ﬁloxy)-2,14- 20 di oxo-3
13-di aza-tricycl of 13. 3. 0. 0*4, 6*| oct adec- 7- 8 e- 4di oxo 13-di aza-
3.0.0*4,6*Ioctadec-?-ene-4-carbony|]-arid l{(aﬁ) WO 2007/ 014927

PCT/ EP2006/ 064822 SN NN
7 X o

b

1- {[2-(Hex-5-enyl-methyl-carbamov])-4-hydroxy-cyclopentanecarbonyl]-amino}-2-

10 vinyl-cyclopropanecarboxylic acid (37)
Compound 27 (493 mg, 1.21 mmol) was dissolved in DMF (1 mL} and transferred to a
20 mL microwave reaction vessel equipped with a magnetic stirring bar and aqueous
LiOH (2 M, 10.5 mL) was added. The reaction vessel was sealed and the immiscible
slurry was shaken vigorously before insertion in the microwave cavity. The reaction

15 was irradiated for 30 min to 130 °C. The reaction mixture was cooled to 40°C and the
clear solution was acidified to pH 2 with aqueous HCI (1 M, 24 mL) and extracted with
EtOAc (3x20 mL). The pooled org phases were washed with brine, dried (MgSO,) and
filtered. The solvent was removed in vacuo to afford the title compound (410 mg,
90 %). LC/MS >95%, m/z (EST")=379(MH").

20
Example 38

4-Chloro-2-(4-isopropyl-thiazol-2-yl)-quinazoline (38
Compound 9 (100mg, 0.37 mmol) was added to phosphorous oxychloride (2 mL) and

25  heated to 100 °C for 2 h. The reaction mixture was then poured on ice with vigorous

stirring and made basic with NaOH (aq). The resulting slurry was extracted with ether

(3x20 mL) and the combined organic phases were dried (MgSOs) and filtered. Removal




80 A solution of conmpound 35 (17 ng, 24.5 gnol) in dry DCE (15 m -)
was added to a dry mcrowave vial |oaded with Jloveyda G ubbs second

generation catalyst (3.8 ng, 6.1 nol). The solution wag_degassed
with nitrod%%Z(E}%{g'*%’éfore heated in the microwave for 1bCWiEﬁ%3€mf§6

C. Evaporation of the solvents followed by purification on prep-LC 5
gave the title conmpound (9.2 ng, 56%. Exanple 37 OHOOH 0 0 ." il
1- { f 2-(1 | ex.5h l; - =4 2
onyl 1 - arm no 1 15 So7BH PO ERURATRL R A AR R RS o
27 (493 ny, 2ESMGI2P00AY Hi ssol ved in DMF (1 ni) and transferred to
a 20 nmL mcrowave reaction vessel equipped with a magnetic stirring
bar and aquequs 1%i3g]—| (2 M 10.5 nL) was added. The reaction vessel
was seal ed andthe=Fnmi scible sl urry was shaken vigorously before
insertion in the mcrowave cavity. The reacti 15 was irradiated for
30 minto 130 C. The reaction m xture was ¢ ed to 40C and the
clear solution was acidified to plI 2 Wt?ﬁ\q eous HOl (1 M 24 nl)
00

and extracted with EtQAc (3x20 AN Sed org phases were
washed with brine, dried (MgSO4) a i Lfiered. The sol vent was
renoved in vacuo to afford the title corpound (410 ng, 90 % . LC/ M5

>95% m z5(ESI+)= 379(MFI+). 20 Exanpl €38 N I NS N Cl
4- Chl oro- 2- (4-i sopropyl -thi azol -2-yl)-aui nazol i ne (38) Conpound 9

(2 éOgrmi 8- 37 ADMbh-WESisAHISH- thiBzdMD ! NHcBé% t meImeisy (2 ) gnd
eat e (0] . e.,reactlo Xture was e. U on
"de with vi g&jmeun%?hﬂ?magl e e B ok errep g B Féhe
resul ting sl heatsd 0ebd *Exior 4t Btk madtion etikiare ws3xedpomiey canek vilevigoiebi ned
organi ¢ phasegphid Aaieehs{MIBRA0ATEY f Thd 1BEREhg MEAPYA extracted with cther
10 (3x50 mL) and the combined organic phases were dried (MgSO.) and filtered. Removal

of the solvent in vacuo afforded the title compound in quantitative yield. LC/MS >95%,

m/z (BSI")= 320(MH").
YX
= S
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Q
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L-({2-(Hex-5-enyl-methyl-carbamoyl)-4-[2-(4-isopropyl-thiazol-2- yl)-quinazolin-4-
yloxy]-cyclopentanecarbonyl} -amino)-2-vinyl-cyclopropanecarboxylic acid (40)
Compound 37 (26 mg, 70 pmol) was dissolved in THF (3 mL, dried with mol. siev.).
To this solution was added NaH (60 % in oil, 8.2 mg, 210 pmol) and the reaction was
20  incubated for 10 min at ambient temperature. To the reaction mixture was then added
compound 39 (17.6 mg, 61 pmol) followed by incubation at ambient temperature for
16 h. To the reaction was then added 0.1 M HCI (aq) and EtOAc, the phases separated
and the aqueous phase extracted with another portion of EtOAc. The pooled organic
phases were dried (MgSO4), filtered and concentrated in vacuo which gave a crude

Example 40




WO 2007/ 014927 PCT/ EP2006/ 064822 81 of the solvent in vacuo afforded
the title conmpound in quantitative yield. LM >95% nmlz (ESI')=
290(M 4'). Exanple 39 N 0 ~ N5 cl

4- Chl or 0- 2-QA20048¥ Byl - t hi azol - 2-yl ) - 7- met hoxygui nazol PREEPHY§064822
Conpound 7 (300ny, 1 nmol) was added £ phosphorous oxychl oride (6
m.) and heated to 90 C for 4 h. The reaction m xture was then poured

onice with vigoro stirring and e.basic wt ( 1
resulting sl @F%C%%C%YP? Eilgih %%%%eﬂggg‘ F]isehf(’%iﬁna(t%gf%% yﬁﬁ@&'g,n%@%l\eﬂeﬁﬁ) fo
conbi ned or gaffots thhtisesomeauad 630 we, BYYSOAM BN %. mizdE8H)- (MRl  of
the solvent in vacuo afforded the title conpound in quantitative
yield. LM >95% nfz (ESI* )= 320(M). Exanple 40 XS S iNOO
NN O OH O oEsmeledds (1. ex-5-enyl - net hyl -

car banoyl ) - 4- 12- (4-i sopropyl -t hi azol - 2-yl ) - gui nagal i n- 4-

yl oxvl - cycl opent anecar bonyl } - am no) - 2- vi nyl - cycl Opr opanecar boxyl i c
acid (40) Conpound 37 (26 ng, 70 nol) was di gsolyved in THE (3 i,
dried with nol. siev.). To this solUtidsn gded NaH (60 %in oil,
8.2 ny, 210 nol) and the reaction vvasin/ bated for 10 min at

anbi ent tenperature. To the reaction m¥Xture was then added conpound
39 (17.6 ng, 61 nol) followed by incubatiof at anbient tenperature
for 16 h. To the reaction was then added & 1 M HO (aq) and Et QAc,

t he phases separated and the aqueous bhaexn-ra ed with anot her
portion of EtQAc. The pool ed f SeSNpere-tH ed (MS04) ,
filtered and concentrated in vacuo whicly gave ude WD 2007/ 014927
PCT/ EP2006/ 064822 ”

5
1-( {2-(Hex-5-enyl-methyl-carbamovl)-4-[2-{4-isopropyl-thiazol-2-v])-7-methoxy-

\/

guinazolin-4-yloxvl-cvclopentanecarbonyl} -émino)—2-viny1-cvclonropanecarboxvlic

acid (41)

The procedure described in example 40 was followed but with the use of quinazoline
10 derivative 38 instead of 39 which gave the title compound. LC/MS >95%, m/z (ESI")=

662(MH™).
e
soh
2N

Example 42
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15 4-[2-(4-Isopropyl-thiazol-2-vl}-quinazolin-4-vloxv]-cvelopentane- 1, 2-dicarboxylic acid

t-[{1-cyclopropanesulfonylaminocarbonyl-2-vinyl-cyclopropyl)-amide] 2-(hex-5-enyl-
methyl-amide) (42)

Compound 40 (25 mg, 0.0395 mmo!) was dissolved in DMF:DCM (1:4, 700 pL.),
followed by the addition of EDAC (15.2 mg, 0.079 mmol} at 25 °C. The mixture was




82 product which was further purified by flash-chronmatography
(Silica; DCM MeOH) to afford the title conpound (30 ng, 78% . LC/ M5
>95% mz (ESI')= 632(M). Exanple 41 \\}}- N I N S 0 11) ~-NON
7 OH 5 ~| WO 2007/014927 PCT/EP2006/064822
1- ({ 2- (Hex-5- enyl - met hyl - car banoyl ) - 433 2- (4-i sopropyl -t hi azol -2-yl)-7
- et hoxy-

Carboxyl o B GnaRgR, ARGRE bt DEh SRV Y e BB nReE e
fol | owed but awnd afpthdneddisenad 20 qunut@f:z@mqmbatmllor\dle& -impeedisolatiggof gysicead of

39 whi ch gaV%r5ﬂ}%qubﬁéxrﬁd&$ Qféa@s dés%ﬁ@ 11?%‘5(%3/0553%@ '%@ 3 hig, 09626Motf | -
Exanpl e [\ S

4120 (- 1 SoprBhPEL AP Aigh 025§ Peluin RO IME ALy oD s e ol b

di car boxybi c heging in the microwave to 100 °C for 30 min. The resulting red solution was

1-1(1-cycl opr, 81%9@%’[% r%%@%f&l? %&P&M&e p%oc‘lﬂcf“)(/hchWa's ﬁﬁ{h‘é dr)ﬁeﬁ%‘il@‘ép

was i <ol Ve IATBERpTIROuY MbO0T S0 1 s 656 785 TEHe o tiarE (S o

EDAC (15.2 ng, 0.079 mml) at 25 C. The mxture was WO 2007/ 014927
PCT/ EP2006/ 064822, 483
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10

4-[2-(4-Isopropyl-thiazol-2-y1)-7-methoxy-guinazolin-4-yloxy]-cyclopentane-1,2-

dicarboxvylic acid 1-{(1-cyclopropanesulfonylaminocarbonyl-2-vinyl-cyclopropyl)-
amide] 2-(hex-5-envl-methyl-amide) (43)
The procedure described in example 42 was followed but with the use of compound

15 4linstead of compound 40, which gave the title compound (12.3 mg, 36%), m/z
(ESI")=765.28 (MH").

Example 44



i ncubated for 10 m nutes, followed by the addition of DVAP (4.8 ny,
0.0395 mmmol ) and anot her additional 20 m nutes of incubation. A
pre-m xed solution of cyclo- propylsulfonam de, prepared as described
in W03/ 0538207019273 ny, 0. 158 ol ) ,,and DBU (23.8 L, POTAESE o3P
in DCMDW (1:1, 200 L) was added, f ol owed by 5 heating in the
m crowave to 100 C for 30 min. The resulting red solution was
Concent 1 3t o0 G ol RGHR I A0AARY By ALNIGRA B WL E B YRR BT,
mz (ES|+)= Tushy3e.ldniioxe-$.13-diszarimitvalopid. 2.0t 6¢ logtedge-7-aqed-Catbany bi-apgide
Llfz 4-1 o I ' |2 7 h ' | i I I I

- - - -t - - - /- t - - /- -
nt an ef 1, 2-508:’@%8&{'{1?@9';0?] yd.éz mmrgﬁ why dss SV 1%%1%( b&EA(San'L%Xt%derCrXt%og%Ee
1- f (1- cychopriolpared Dl thowgitéon af daetstoryiubs catatipt sesgrd gaperopgt §3. 1 7ame.del
2- (hex- 5- enylggu8té D) 8RR ih 43) DERZ4MALN TRE HiAuRSHE MhiBR 2l dheamp| e

42 was follo t t.h t he e of ¢ und 15 41 instead of
compound 40, amicolr slpimtird e ResTIRR AT (2290 S £ ohg ik aduct

(ESI +) = 765. 28idhWys. pubiiiadpy Erepd QDIS b Mford Behitlo cOn@ridNS mg, 64MW),@/EH WO
2007/ 014927 Eﬁg%__ Qﬁ%@ﬁ4§22 84 Cycl opr opanesul fonic acid

{17-12- (4-i sopropyl -thiazol-2-yl)-aui nazolin-4-yl oxyl - 13-
nethyl-2}94-dioxo-3,13-diaza-trieveIo[13.3.0.0*4,6*|octadec-?-ene-4-c
ar bonyl } - am d&amghé 4Gonpound 42 (14.9 ng, 0.02 mmol) was dissolved in
dry DCE (8 nmL) under nitrogen, 5 fokLowed by the addition of
Hoveyda- G- ubbs catal yst second generafion (3.17 ng, 0.005 muol)

di ssolved in dry DCE (4nlL). The m xt was nmicrowave heated to

Cyclopropanesulfonic acid {17-[2-(4-isopropyl-thiazol-2-yl)-7-methoxy-quinazolin-4-
yloxy]-13-methyl-2,14-dioxo-3,13-diaza-tricyclo[13.3.0.0*%4.6*]octadec-7-ene-4-

15 carbonyl}-amide (435)
The procedure described in Example 44 was followed but with the use of compound 43

(12.3 mg, 0.016 mmol) instead of compound 42, which gave the title compound
(4.7 mg, 40%), m/z (BST)=737.11 (MH").

20  Example 46
?H
y9Q
Pyt
© o o
[

2-(1-FEthoxycarbonyl-2-vinyi-cyclopropylearbamov)-4-hvdroxy-pyrrolidine-1 -

carboxvlic acid tert-butyl ester (46)




150C for 10 mnutes and then concentrated in vacuo which gave a crude
product which was purified by Prep LCM5 to afford the title conpound
(9 ng, 64%, niz gESr)—707 27 (Mr 1+). 10 Exanple 45 Q N

O 00
L, 0/ ~N N80 2W%8H cycl opr opanesul f%m c acid { Pchipiobdba)

17-12-(4-isopropyl -thiazol -2-y1Z7- et hoxy- qui nazol i n- 4-
yl oxyl -1 3- net hyl - 2 14- di oxo- 3, 13-di aza-tricycl o[ 13. 3. 0. 0*4, 6*| oct adec

- 7-ene-4- 15 m%g &Lé@@ﬁ@ %4% ﬁﬁ&éﬁmﬁ@gyég phe?ﬁmo@%dn%ﬁmpl e

44 was follo
mol ) i nst ead/inf- cw@m@wacaa@oxym pEe Wétef REPEEd PSed%faﬁ‘;é i HVQQ?]’GP%‘*
‘2102/01 E”’{]Z (ESh! E-g, 783 nﬁﬂﬂoli Wre)dlssolﬂ&l iEXWBK@O %6 aGiHcédleddp 0r° dN ) ice-bath.

t hoxyc on n
) - 4- hvdr oxy- réwlath n¥1p&ﬁ¥ B@gé)rpl%f %v%?é{%i?gul;he jge- ‘%ath ?:las removed ?%16%1
WO 2007/ omwmmcerw@g@ @sarewzgnp@m@@aerpmléhtelétce@rw% e~ 04ma wa§7. 3
ol ), HATU (iRendded & tRe B’I‘Eﬁl’l& pﬂi&g whs @/atHeA with aqueous sodium hydrogen

vinyl - cycl opr opanecat hox ster prepa

1 003/ 0992 FA1bonAIS CTle ghul rrh‘B’Pe) inirief RS s %&Uffﬁg@%ﬁ?%%%rﬁ'y
cooled to 0 chrmatgrapbyliethér. — 1% nethwendpy tbed ghveamr sétle Enprayd (6614"3[15;
was added. Thgejyce-bath was renmoved and the 5 mixture was left at
anbi ent terrperature over-night. Dichloronethane (-80 m) was then

added and®t he organi ¢ phase was washed with aqueous sodi um hydrogen
carbonat e, ciixaimglealdi d, water, brine and dried over sodium sulfate.

Purification by flash chr omat ogr aphy et -> 7% et hanol in ether)
gave pure title conpound (6.13 g, 96% NO,
ol

o}
>‘/O\ﬂ/N HAU\O ~
0 0
|
2-(1-Ethoxycarbonyl-2-vinyl-cyclopropylcarbamoyl)-4-{4-nitro-benzoyloxy)-
pyrrolidine- [ -carboxylic acid tert-butyl ester (47)

15  Compound 46 (6.13 g, 16.6 mmol), 4-nitrobenzoic acid (4.17 g, 25 mmol) and PPh;
(6.55 g, 25 mmol) was dissolved in THF (130 ml). The solution was cooled to ~0° and
diisopropyl azidocarboxylate (5.1 g, 25 mmol) was added slowly. The cooling was then
removed and the mixture was left over-night at ambient condition. Aqueous sodium
hydrogen carbonate (60 ml) was added and the mixture was extracted with dichloro-

20  methane. Purification by flash chromatography (pentane-ether, 2:1 — pentane-ether,
1:2 — 2 % methanol in ether) gave pure title compound (6.2 g, 72%).

Example 48
O
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10 Exanple 47 O\ / NO2 OO NO OO

2- (1- Et hoxycar bonyl - 2-vi nyl - cycl opr opyl car banovl ) -4-(4-nitro- benzoylo
Xv) - pyrrolidine- I-carboxyllc acid tert-butyl ester (47) ound
46 (6.13 g, V488 B ), 4-nitrobenzoig acid (4.17 g, ZSPHﬁ@F'mgﬁﬂmz
PPh3 (6.55 g, 25 mmol) was di ssol ved n THE (130 m). The solution
was cooled to -0 and diisopropyl a2|docarboxylate (5. 1 g, 25 mmol)

was added sl quy. beﬁ;,gg&

| eft over-nig At d » Y (022
car bonat e (60Lﬁﬂ$ﬂﬂ§b added and the M xture was extracted with

<(1I| chloro ZOhMﬁmw 4Pwd §i10atmen why distoredd i bii RERLEGHARAMY of trifluoro-

pent ane- et her §
e nre e RS FhidGhromepiafe the T B FFN G| ;b FH e
O 0 W 2007/rmmgezwasde’r/aemmemg@m@for 865 h—NtetaebfsbtemscﬁVépcaeP@and

5- ( 1- et hoxy c gy B3aR%kbdidmidaidhate Y84 QRNO Bl SidfubaiRydxiraf¥d Hah lddhbranetidne.

e ur oo R ek e i e PR b S T i R P s B e hae,

The ice-bath was then renoved and the 5 mixture was |left at room
tenperature &Q%n k-4 h. The solvent was evaporated and 0.25 M sodi um

carbonate ad and the m xture was extraeted.w.th di chl oronet hane.
Evaporati on gave the title conpound (4. 8g,\' ﬁoa yel | owi sh
powder .
|
o % ,‘\_Lo/\
10

4-Nitro-benzoic acid 5-{1-ethoxycarbonyl-2-vinyl-cyclopropylcarbamoyl)-1-(hex-5-

enyl-methyl-carbamoyl)-pyrrolidin-3-y] ester (49)
Compound 48 (4.5 g, 10.8 mmol) was dissolved in THF (160 ml), A tablespoon of
sodium hydrogen carbonate was added followed by phosgene (11.3 ml, 20% in

15 toluene). The mixture was stirred vigorously for 1h. The mixture is filtrated and re-
dissolved in dichloromethane (160 ml). Sodium hydrogen carbonate (~a tablespoon)
was added followed by the amine hydrochloride (2.9 g, 21.6 mmol). The reaction was
the left in room temperature over night. Purification by flash chromatography (ether

—3% methanol in ether) gave pure title compound (5.48 g, 91%),
20
Example 50

13-Methyl-17-(4-nitro-benzovloxy)-2,14-dioxo-3.13.15-triaza-tricyclo[ 13.3.0.0%4,6*]-
octadec-7-ene-4-carboxvlic acid ethy! ester (50}




Exanmple 49 NO2 OW/NNNH_ J Il n O OO to 4-Nitro-benzoic acid
5- (1- et hoxycar bonyl - 2-vinyI-cyclopropylcarbannyl)-l-(hex 5-

enyl - met hyl - car bamoyl ) - pyrrolidin-3-yl ester (49) Conpound 48 é

10. 8 nnol)‘W%gm@’ggéived in THE (160 nl). A tabl espoon 6FTWQHH’UH§”
hydr ogen car bonate was added fol | owed by phosgene (11.3 m, 20%in 15
toluene). The m xture mas stirred vigorously for | h. The nixture IS

filtrated and e G §§ 59 '1’33% & %QEE? € (i% ded 2 h

hydr ogen car bonate ab was a 1o 5‘% aﬁlne
hydr ochl ori dé ’(ozoe@w@e amr6§umnﬁerwat@a@bpr@ﬂvm§ghtt $f@vwr3{ (MI?T Mlom
tenperature cmelsoammfﬁrom Rugdnﬁmqadhh@ngi@y ~fA Rsdpoet) vaRRIQ@raag e Hivtuiewas

-E;SIZ% |m;t ggngl N&ﬁd 1%695 I%l&gtg(y ﬁpdo &l gen‘i:lla ed%y%&ﬁ?@d‘l }5]‘9381(1% ﬁ]‘§e g'udegy}rggluct %Qs

13- Met hyl 517<twtelized fropedigiigromeiiangn-haxagp xdeld thegtitlcommionnd(60Pmey cl o1
13. 3. 0. 0*4, 6%49,pct adec- 7- ene- 4- carboxylic acid ethyl ester (50) WO
2007/ 014927 PCT/ EP2006/ 004822 87 Conpound 49 (850 ny, 1.53 mml) was
dissolved in 1.5 1 degassed and dried 1, 2-di- chloroethane and

refl uxed unddixampigdd at nosphere over night. Scavenger (MP-TMI, P/ N
800470 from Argonaut technol ogi es, "2 teaspoon) was added and the
m xture was stirred for 2h, filtra and concentrated by reduced
pressure. The crude product was 5 C tahliged from
di chl or onet hane/ n- hexane to ylel Yhe tkatﬁﬁbound (600ng, 74 9.

exanpl e 51
\J

10 17-Hydroxy-13-methyl-2.14-dioxo0-3,13,15-triaza-tricyclo[13.3.0.0%4,6*]octadec-7-
cne-4-carboxylic acid ethyl ester (51)
Compound 50 (200 mg, 0.38 mmol) was dissolved in a mixture of methanol/THF/
water, 1:2:1, (20 ml) and cooled on ice-bath. Lithium hydroxide (1.9 ml, 1M) was
added slowly. The mixture was stirred for 4h at 0° C., then neutralized with aqueous

15 acetic acid (20 ml) and extracted with dichloromethane. The organic phase was washed
with bicarbonate, water, brine and dried over magnesium sulfate. Purification by
chromatography (2 % methanol in dichloromethane — 4%) gave the title compound as

a greyish powder (80%).

20  Example 52

17-(7-Methoxy-2-phenyl-quinazolin-4-vioxy-13-methyi-2. 14-dioxo-3.13.15-triaza-
tricyelo[ 13.3.0.0%4,6%Joctadec-7-ene-4-carboxylic acid (52)




OHO ONN'~ O NI10

17- Hydr oxy-1| 3- net hyl - 2, 14- di oxo- 3, 13, 15-tri aza-tricycl of 13. 3. 0. 0*4, 6*
| oct adec-7- cne-4- carboxyllc acid ethyl ester (51) Conpound 50 (200
ng, 0.38 m? J'*WAY“Hi ssol ved in a mixture of methanol / TPCTEPZOOGRHEE
1:2:1, (20 m) and cooled on ice- bathSSthhlun1hydrOX|de (2.9 m, |
M was added sIomAy The m xture was stirred for 4h at 0 C., then

tralized : !
gleghlr gr Iorzn(:t h\g"ne %%éaggt’ﬁ“%l o %a,é'-%ﬁ 131 @2@?% (ﬁé"} &ﬁ%@%ﬂg‘éﬂlﬁh@nﬂ-
wat er, bri ne Phef@hige |(%7<§ rag/,é)r 87@&@1@89&6&%1@9@@9& @ drpEFIFA(2e &l @nd pepled to
chr onat ogr aphyc, (mls%’pﬁﬁylrmmbarb&wht@hhamgnemmn wasélﬁ@de@amgpme AfteIr| e

(é]?lrrpound as Ihe &r I%I%I E(l)(.%g I;1‘11 ture/»Q/as a%owea(%%ac% I'OOH'I temﬁeramre and % OVGI'-

17- ( 7- Vet Roxyight. Jhe aglvertiian acrotved and gqusrys-sedivmetividydgen carhonitowes Bidad. 1
\?\ot r2 :) 8% %12 5 ggd’ﬁg_%:uié%r%vov%/ &Met@% a6 dRURSonfcRRe - TheCR Wwals&wa&wme&téﬂ)
Donoond 11 E¥GENITes TgmorRlar 5 nde wPRRRatpred Wo‘ﬁi?ﬁivﬁ in S3E MRtk
0.87 mol) \N@f@llﬁdmp@amédwatm‘ @r v 71 Adquep@Qithiuin Indebxidsd(l exl-.t1d/1) W8 added
EAJIf 't Z ?pr ?Egl f‘ﬁ" ﬁggﬁ&@%ﬁéﬂ&e@wg O%Jn§o WovePnht. mér) zm %%thgngﬁ@éraléh\ﬁﬁ%
Cemmer at dPe e grucay s Mol Argmes iHbryeh Eyﬂwa VBL el o aaad e R
aqueous sodi aqecoydplasewacandhot afith sevaesal addieds ofahdllctrhmemam (hhe waes phase
extracted w {f %ﬁg&afﬁwlﬂ%c adid n@éf&?’z{gie@ vd?ﬂgﬁ M@@e@ﬁﬁé @Qﬁﬁ%tloﬂﬁﬁ

t he sol vent renbve e Ccrude tal he i ssol ve
mL mixture errplvmt/%tpﬁaﬁ%ﬂtlonmw’m@Ve pure fifle compigd 7y Mentim: Mdr
hydroxide (1586 L, IM was added

15
Example 53

Cyclopropanesulfonic acid [17-(7-methoxy-2-phenyl-quinazolin-4-yloxy)-13-methyl-
2,14-diox0-3,13.15-triaza-tricyclo[13.3.0.0%4,6 *Joctadec-7-ene-4-carbonyl]-amide (53)
20 Compound 52 (79 mg, 0.13 mmol) and N,N-carbonyldiimidazole (33 mg, 0.2 mmol)
were dissolved in THF (5 mL) in a sealed microwave tube under nitrogen atmosphere.
The mixture was heated to 100 °C for 10 min and then left {o cool down. A mixture of
DBU (62 mg, 0.4 mmol) and cyclopropanesulfonamide (45 mg, 0.4 mmol) in THF
(5 mL) were added. Heating was then continued at 100 °C for 60 min. After cooling,
25  the solvent was removed and the residue dissolved in ethyl acetate. The organic phase
was washed with 0.5 M citric acid. Purification by HPLC gave pure title compound
(29 mg, 32 %). MS (M+H)" 689.




and the m xture was heated to 50 C over-night. Water (20 nL) was then
added and the 10 vol unme reduced to half. Aqueous |ithium hydroxide (I
m., IM was added and the aqueous phase was washed with s

portions of“%lF‘E’WI”Ht)Hnet hane. The water, phase was then éEf’&ﬁ‘"@W%zth
citric acid and extracted with dichl oronet hane. Evaporation of the
sol vent and purification by HPLC gave pure title conpound (79 ny,
23% . M-I g ?@ e 540 Exanple 53 M NiN 0 Nom(NN Q~ NS_<

Cvcl opr opane onic acid f

17- ( 7- met hoxy- 2- pheny! - qui nazol i n- 4-#ayy- I3- At h

2, 14-di oxo- 3, 13, 15-triaza-tricvcl of 13. 3. 0. 0*496*| oct adec- 7- ene- 4-carb
onyI]-am' de (53) 20 Conpound 52 (79 ng, 0.13 mmol) and

N N-car bonyl d{eip{rggggqqgﬁ (33 nmg, 0.2 mml) were dissolved in THE (5

t ub
Tkt Ure was. HOGEBUTPE OL BYE ok o0 it ATATE R NeTen Bomsimeigtidea
m xture of DBBOY £ g, mBok imPEM (1dmdl)oyas|adgedogramalsudltoramsiedes (345, ny,

0.4 mmmol ) IM}E\jETﬁém%are%%@tuaa%fiaom%ﬂrG&n W&ipet HE8 uf @ i @ﬁi at 100
C for 60 nmn ter

he .sol ven
oSt duo_d 5o SRR SR DT O4RED Ao G PETGHFILE (TR I e Wil igao)
with 0.5 M ciwas hddedcAfier sButingf foc additdomabl/5 hifheGogwive wasl Figered thrmghm&tbmund

. 3 e R S SR A ST
n, 7.44 lﬁnmﬂﬁsfaMuw REPRRIOFSI PR OP TR tNg v agola?sle(ﬂile%l@pam 142 01“7‘8’
mml) i n DCM74%7 agvdn gil.was added ground nol ecul ar sieves (3.5 g, 4

A). The mixture was stirred for 10 mn at roomtenperature under
ni t rogen

Example 55

0
ﬁ\o)J\N’N\/\/\\/\\

15 N'-Hept-6-en-(£)-ylidene-hydrazinecarboxylic acid fert-butyl ester (55)
To a solution of 54 (68 mg, 0.610 mmol) and tert-butyl carbazate (81 mg, 0.613 mmol)

in MeOH (5 mL) was added ground molecular sieves (115 mg, 3A). The mixture was
stirred for 3 h after which it was filtered through celite and evaporated. The residue was
dissolved in dry THF (3 mL) and AcOH (3mL). NaBH3CN (95 mg, 1.51 mmol) was

20  added and the solution was stirred over night. The reaction mixture was diluted with
saturated NaHCO; solution (6 mL) and EtOAc (6 mL). The organic phase was washed
with brine, saturated NaHCQ;, brine, dried over MgSOy4 and evaporated. The
cyanoborane adduct was hydrolyzed by treatment with MeOH (3 mL) and 2 M NaOH
(1.9 mL). The mixture was stirred for 2 h and the MeOH was evaporated. H>O (5 mL)

25 and DCM (5 mL) were added and the water phase was extracted three times with
DCM. The combined organic phases were dried and evaporated. Purification by flash
column chromatography (toluene/ethyl acetate 9:1 with 1 % triethylamine and
toluene/ethyl acetate 6:1 with 1 % triethylamine) provided the title compound (85 mg,
61 %) as an oil.

30

Example 56
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at nosphere before tetrapropyl anmoni um perrut henate (TPAP) (131 ny,
0.37 mml) was added. After stirring for additional 2.5 h the
solution was filtered through celite. The solvent was then careful |y
evapor at ed V&N emai ning |iquid was purified by 10 PERHERESYUIR
chromat ography (DCM to give the volatfle title conpound (620 ny,
749% as an oil. Exanple 55 IOxlI >~O0' N 15

N-1-1 ept-6-en- E) li.d e-h dr zi ne. boxylic acid tert-butyl ester
(55) To a sol mol ) and tert-butyl carbazate
(81 ng, O. 613‘ommlu)tlonpﬁtemﬂnziryhseﬁumanam Ocndlded® rymnol) iiChiele E390anL) were
sieves (115 mgded%&)pro;) i 4 OE, m&mo%tdnﬂﬁﬁﬁ)pﬁ'&fyle%)marﬁﬁé gbrsml(abnm
was filtered éhro#lg_ ite and eva %éfg?ﬂ %res:du 1

di ssol ved in q'(eémﬁjﬂ})re Ayt IBRIER 1§‘§rer?6a5(&.u§f

m ne]) was 2®V1&dﬁ@d\cawdsbtfﬂ1w1t9d0% pidnme ewat(?-sl |satuet¢dd\1ﬁéICOm (@1ax, HPHiex), and
reaction m thHFl@ 1\&?31‘ i drgnRa i (s aféd G\ﬁég(ﬁﬁ m#@@g%at%@ltﬁlblgréo ?omd)%

and Et QAc (6 organi ¢ ph rlne ur at ed
NaHOO3, bri nés: 3&?%638%%?” N A ‘%ﬁg’ BEARS ﬁ’ft ‘EPt ﬁ\*ﬂ@rp ?)’brane
adduct was hydrolyzed by treatnent with McOH (3 nL) and 2 M NaOH

(1.9 m). The o xt.ume was stirred for 2 h and the MOH was
evapor at ed. mL) 25 and DCM (5 mig) re added and the water
phase was extracted three times with DCM [The conbi ned organic
phases were dried and evaporated. Pyr Nﬁ | by flash colum

chromat ogpaphy (tol uene/ethyl acet até 9:Hwith | %triethylam ne and
tol uene/ethyl acetate 6:1 with 1 %triethylamne) provided the title
conmpound (85 AMByprofdniBur@sS(sa oiI 30 Exarrple 56 O NN H H VO
2007/ 014927 0 ﬁ]; i Butyl% Bl-l SO I t hi our ea
(56) To a sommpaﬁncb?ﬁ Per & Ba?fw'o ¥t Airweyraimeee BChnm g0 §uﬂf”ﬁ
CH2C12 (200 niay roflixed foadt edn.i Bemiepyd am dlewed tdcovlto rdahdhed Joodeddn an
di i sopropyl e . id 39 IR i hee ki e was
stirred at rb&ﬁor gﬁ%aﬁlﬁggﬁepa%?fsgﬁmao&?grde wétz%}\{?u?gta’ ¢

15  product was extracted into EiOAc (3x). The combined organic phases were washed

with HO (2x) and brine (1x), dried (MgSQs), and evaporated to yield crude title

compound (2.1 g, 90 %) which was used without further purification.

Example 58

20 0

2-(Isopropylamine)-1,3-thiazole-4-carboxylic acid hydrobromide (58)

A suspension of compound 57 (2.1 g, 18 mmol) and 3-bromopyruvic acid (3.0 g,

18 mmol) in dioxane (180 mL) was heated to 80 °C. Upon reaching 80 °C the mixture
became clear, and soon thereafter the product started to precipitate as a white solid.

25  After 2 h of heating, the reaction mixture was cooled to rt and the precipitate was
filtered off and collected. This yielded pure title compound (4.4 g, 94 %).



5 with Et OAc, washed with 10 %citric acid (2x), saturated Nail C03
(2x), H20 (2x), and brine (Ix). The organic |layer was dried (MySH)
and evaporated to yield conpound 94 (3.3 g, 52 %9 as a white solid

. whi ch was d%%d”"vﬁ)ﬁyiyut further purifi gatl on. Exanpl e 57P6T’E%0§4N2
10 H N-Isopropylthiourea (57) Compound 56 (3.3 g, 20 mml) was

di ssolved in conc. HCl (45 nL) and the solution was refluxed for 40
m n. The m xt allowed to cool to rt and then cooled in an ice
bat h and bas#?‘—@&—r%- pH 9.5 with soliguand saturated NaHCO3, after
whi ch the 15 product was extracted intio Et OAc (3x). The conbi ned
organi ¢ phases were washed wth 20( ) and brine (Ix), dried
(MgS™), and evaporated to yield |t-|| e| corrpound (2.1 g, 90 %
whi ch was used wi t hout further pur cal Ie 58 HN - N HO S
.HBr 20 O 2-(Isopropylam no)-1 3- t hi’azol e - car boxyl ic acid

hydr obr om de (58) A suspension of conpound 57||(2 1 g, 18 mol) and
3-bronopyruvic acid (3.0 g, 18 mol) in dioxane (180 nlL) was heated
to 80 C Upon reachi ng 80 C the mxture becane cl ear, and soon
thereafter the-hRbelic 3 ¢ Gepyicaghamoyl)dnl
After 2 h of Ipﬁalﬁdmun cﬁﬂhexxrleaaetdltambnﬂvkdswr%%s cool ed to rt and t he

comound 4. 4 %6 G BonisRaksihn ol b2 BB AL

50 OH N O N‘-KC orpnggarbqxy ke agy sthyf gster (1.5 g) and BOC-L-hydroxyproline (1.6 g) in
S, 2R) 1- Et hoxY&alobeadthand-whs Riltre C56€ || BRY. TRY hn@:aind &P ek tracfed ity DRYENaHCO:

(aq) dried and concentrated. HPLC purity ca 90% (M+H)" 369.1.

10 Example 60

....

(15.2R}-1-[(25 . 4R)-(4-Hydroxy-pyrrolidine-2-carbonyl)-aming]-2-vinyl-¢cyclopropane-

carboxylic acid ethyl ester (60)
Compound 59 was kept in 30% trifluoroacetic acid in dichloromethane and 1% MeOH

15 for 2 hrs before it was concentrated to dryness. The residue was re-dissolved in
dichloromethane and during stirring 1N NaOH was added to pH 10-11. The organic
layer was separated and concentrated which gave 1.6 g of the title compound. HPLC
purity ca. 90% (M+H)" 269.1.

20  Example 61

{Rac)-4-oxocyclopent-2-ene-1, 2-dicarboxylic acid dimethyl ester (61)
(1R, 28)-4-oxo-cyclopentane-1,2-dicarboxylic acid dimethy] ester (4.8 g, 23.8 mmol)
and CuBr; {11.9 g, 53.2 mmol) were dissolved in dry THF (70 mL) and the mixture




pyrrolidine-|-carboxylic acid tert.butyl ester (59) 5 A solution

of HATU (6 g), diisopropylethylamne (6.8 ni),

(1R, 2S) - 1- am no- 2-vi nyl - cycl opropanecar boxylic acid ethyl ester (1.5
g) and BOCWQRYPaPbRYproline (1.6 g) in_ dichl oronet hane PHESPENI PG &S
for 1 hrs. The mixture was extracted WFth DCM NaHCOB (aq) dried and
concentrated. HPLC purity ca 90% (M-H) + 369.1. 10 Exanple 60 OH O H N
il 00 11 I . :
S, 2R)-1-i ( 2s$”£fe)‘ FeL PR IOBS N ot iefosmediFBRinges Taaree 8T 229 e qganicy
cl opropane- ehrssoveplcprceatated. diakids (2% gel7 .3 B0 heodpddn 7oL wasrelediad and
30% trifl uor epcaldnfe d/ak Hell Br tiocl F SH¥BloDAMEe 80 bidkMaRlire Has bOlreofRF S

before it was cgopcentrated to dryness. e r.esjdue was re-di ssol ved
b chl or anis R aLa B Bl S REbITE Moy MR et R § e freteciea
10-11. Thé omgdrihyl atedpie ]l n880nge pdrat ®dnanThe ongewn phatedetdricd fYmated

1.6 g of theyhhbdRetRNE0PREcaB 6y ﬂ%rcih}dfna?@aﬁ@;?o(dgﬁwmgéﬁijl-gavgg
Exanpl e 61 Rac -4-oxocycl opent-2-ene-1,

O.10 0.0 (
2- di car boxyl i(%ﬁéc%%%ﬁﬁqlww crgldlyr (61) 7 (1R
2S) - 4- oxo- cycl opent ane- 1, 2-di carboxylic acid dinethyl ester (4.8 g,
23.8 mmol) 3 2 (11.9 g, 53.2 nmol) were dissolved in dry THE
(70 nm.) and %Q%n Eﬁure WO 2007/ 014927 Pgl/ EP2006/ 064822 92 was
refluxed for two hours at 90 C. The forngd CuBr was filtrated off and
the organic phase was concentrated. Ca (2.7 g, 27.2 mmol ) and DWMF
(70 nL) were added and the m xture. doat 100 C for one hour.
The dark brown m xture was poured overy icdl (35 g) and the formed
precipitabe was filtrated off. The aqueous® ayer was extracted 5 wth
ethyl acetate (1 x 300nmL + 3 x 150 nL). The organi c phases were
dried, filtr&tl8dRr)&dRadSneehtdratved cloPentiZ-¢redt 2-dicatbyxflicastd dimethyl ester
chr onmat ograp@l(tol uene/BtOAc 9:1) gave 2 (2.1 g, 45 % as yellow

crystals , . .
To a cold solution (~30 °C) of compound 61 (3.18 g, 16.1 mmol) dissolved in MeOH
(23 mL), NaBH4 (0.66 g, 17.5 mmol) was added. After nine minutes the excess of
15 NaBH4 was destroyed by adding brine (80 mL). The mixture was concentrated and

extracted with ethyl acetate (4 x 80 mL). The organic phases were dried, filtrated and
concentrated which gave the title compound (3.0 g, 92 %) as a yellow oil.

Example 63
OH

O

- OH

20 °© 90
(15.4K) & (1R.48)-4-hydroxy-cyclopent-2-ene-1.2-dicarboxvlic acid 2-methyl ester
(63)
To an ice-cold solution of 62 (3.4 g, 22 mmol} dissolved in dioxane and water (1:1,
110 mL), LiOH (0.52 g, 22 mmol) was added. After two and a half hours the mixture

25  was co-evaporated with toluene and methanol. Purification by flash chromatography
(toluene/Ethyl acetate 3:1 + | % HOACc) gave the title compound (1.0 g, 27 %) as
yellow-white crystals.
"H-NMR (300 MHz, CD:0D): & 1.78-1.89 (m, 1H), 2.70-2.84 (m, [H), 3.56-3.71 (m,
IH), 3.76 (s, 3H), 4.81-4.90 (m, 1H), 6.76-6.81 (m, 1H); *C-NMR (75.5 MHz,

30 CDCh): 6§ 38.0,48.0,52.4, 75.7, 137.0, 146.2, 165.0 178 4.




Example 62 H i0\ O 10 OO ((1S,4R &
(1R, 4S)) - 4- hydr oxy-cycl onent - 2- ene- 1, 2-di carboxylic acid di net hyl
ester To a cold solution (-30 C) of conpound 61 (3.18 g 16.1 mmol)
di ssol ved i'h’REA*(23 ni), NaBl14 (Q,66 g, 17.5 mol) AP AeAs22
After nine mnutes the excess of 15 NABI 14 was destroyed by adding
brine (80 nmL). The m xture was concentrated and extracted wth ethyl
acetate (4 x 80 nL). The organic phases were dried, filtrated and
concentrat ed which 6%ave the title conmpound (3.0 g, 92 %9 as a yellow
oi . Exanpl elBgmpla6d o\ o4 20 00O (IS, 4R &
(1R, 4S) - 4- hydr oxy- cycl onent - 2- ene- 1, 29di car boxvlic aci d 2- net hyl
ester 63 To an ice-cold solution of (3.400, ;22 mmol ) dissolved in
di oxane and water (1:1, 110 ni),qLi 1(R.52 ¢ 2 mmol ) was added.
After two and a half hours the ri xijfire 5 P co-evaporated with
t ol uene and nethanol. Purification%y flCs 'ciﬁhw omat ogr aphy
(toluene/ Ethyl acetate 3:1 + 1 % HOAc) gave the title conpound (1.0
g, 27 % as yellowwhite crystals. 'H NWR (300 MHz, CD3OD): 5

2 /

LB L8 (M e o 0 00 1 ol Rl
’ clgpent- 1 -engcarboxyha agid methe] ester {64

CDOl 3): 6538 3chydamyey 0 178.4. w0

20071 014927 RAAGRRAIGOATLA (5, FXAmRh i1 1) Dubhno2-Hi.H:6

(3R 58) ) - 5- ( PTRAFGIVES P BITERYE ORI A e prapi ReFbanoy

|)- 5 3-hydr oxpacyich opEgrovidehthe &itlb oxrypiuad ach ligndy lygllovesil €50 0848 %).

2ReaC|t' on of GHWWO@WQU@): St 1.5TR ).t Serf 1FB5.1.83 (m, 1H), 2.00-2.21 (m,
S) -1 -am Bo- 2 N1 L 3 Y GhOTmy, [(3.77 & 3.82) s, 3H], 4.20-4.38 (m, 1H), 4.65-4.80 (m, 1H),

5.13-5.20 (m, 1H), 5.22-5.38 (m, 1H), 5.60-5.82 (m, 1H), 6.95-6.96 (m, 2H).

0
0
O/B/Q/N/\///\

15 3-Oxo0-2-oxa-bicyclo[2.2.1]heptane-5-carboxylic acid hex-5-enyl-methylamide (65)
To HATU (2.17 g, 5.7 mmol) and N-methy] hex-5-enylamine hydrochloride
{6.47 mmol) in 5 mL DMF, under argon in an ice bath, were added /R, 4R,5R-3-0x0-2~
oxa-bicyclo[2.2.1]heptane-5-carboxylic acid (835.6 mg, 5.35 mmol) in 11 mL DMF
followed by DIEA (2.80 mL, 16 mmol). After stirring for 40 min, the mixture was

20 stirred at rt for 5 h. The solvent was evaporated, the residue dissolved in EtOAc
(70 mL) and washed with saturated NaHCO; (10 mL). The aqueous phase was
extracted with EtOAc (2 x 25 mL). The organic phases were combined, washed with

Example 65

saturated NaCl (20 mL), dried over Na;SQy4, and evaporated. Flash column chromato-
graphy (150 g silica gel, 2/1 EtOAc — petroleum ether (PE), TLC detection by aqueous

25 KMnO4, Rf 0.55 in 4/1 EtOAc — PE) gave the title compound as a yellow oil (1.01 g,
75%).



propane carboxylic acid tent-butyl ester according to the nethod
described for the preparation of 59 provided the title conpound as a
slightly yellowoil (50 ng, 38 %9. 'H NMR (300 MHz, CDCl3): 65}}1.38
& 1.42) s, WPRUWIRIPET 1 83 (m | H), 2.00-2.21 (m 10 31- PFIVER2M5DGE33
(m 114), [(3.77 & 3.82) s, 3H, 4.20-%4.38 (m 1H), 4.65-4.80 (m

IH), 5.13-5.20 (m 1H), 522538(m114)560582(m|H)

6. 95-6. 96 (mr21 }66 Exanple 65 O O N 15 3- Oxo- 2-oxa-bicvclo[2.2.1
| heot ane- 5- ca-rzbmgyg)rrc’ aci d hex-5-enyl - net hyl gy de (65) To 1-1ATU
(2.17 g, 5.7 mol) and N nethyl hex-5-enyl amfne hydrochl oride (6.47
mmol) in 5 nL DMF, under argon in an |ce batTy, were added

| R, 4R, SR- 3- 0x0- 2- oxa- bi cycl 0[2 2. 1] epta -carbexylic acid (835.6
my, 5.35 nmml) in 11 nL | “meI(ZSOYg__c)lGnnDI)
After stirring for 40 mn xture s 20 nl\g_@p rt for 5 1t.
The sol vent was evapor at ed the resi due disgblv I IR c (70 m)
and washed with saturated NaHCO3 (10 nlL). The a&ous phase was
extracted with EtQAc (2 x 25 nL). The organic phasés were conbined,
washed with saturated NaC (20 nmL), dried over @04 and
evaporated. Flash col um chronmat o- graphy (150 g 5| lica gel, 2/1

Et CAc - petrol T

0.55 in 4/1 ErS& 5 |
g, 759 . WOc200TyIRL ATy ¢ Ble B4 -e18 !
NS[ ?1 Hcyglsgp rL‘%oﬂ{;sg}s{ﬂlEugonP?{\W ﬁgfgﬂt @g@% n»@as%ﬁgilf tﬁ%ﬁhétﬁ%@é}hﬁe 65 (996. mgge]
2- (hex- 5- enyI awaé ?g%)an%stmeéfpr by o %WFJ@%V P“ag
ol ) was adadeth IthHUhend aabonedar- Mpﬁﬁted%tﬁmgene sBvfl timnm) gndidniednnder

i ce bath and &Ju'h{ g\%l’lﬁlgﬁ Q!ﬁdi') -Egaoﬁb@%u%’o\qﬁ%cﬂﬁ]déﬁlrﬁ g, \Il)?ylegcloﬂ)roganc

3 vmthINHé and ene 's
times, and drd pgnypagade X%‘?ﬁlj‘iﬂﬂd@\&‘é p@m ) and HATU (1.78 g, 4.68 mmol) were
(IR 2S) - aycl epd@ipaneminthemas casledlin(dn ice b MieRargon) OME y2d @py apahear

DIEA (2.0 mL, 11,5 mmol) were added. Afler stirring for 30 min, the mixture was

stirred at 1t for 3 h. After evaporation of solvent, the residue was dissolved in EtOAc

(120 mL), washed successively with 0.5 N HCI (20 mL) and saturated NaCl (2 x 20

mL), and dried over Na,SO,. Flash column chromatography (200g YMC silica gel, 2 -
[5 4% MeOH in CH,Cly gave white solids (1.25 g, 66%).

Example 67

N i
O*—v
NA <
O : Q
/
Cyclopropanesulfonic acid (17-hydroxy-13-methyl-2.14-dioxo-3.13-diazatricyclo-

20 [13.3.0.0*4 6*Joctadec-7-ene-4-carbonyl}-amide (67)
The cyclopentanol 66 (52.0 mg, 0,108 mmol) was dissolved in 19 mL 1,2-dichloro-

ethane (bubbled with argon prior to use). The Hoveyda-Grubbs 2" generation catalyst

(6.62 mg, 10 mole %) was dissolved in DCE (2 x 0.5 mL.) and added. The green

solution was bubbled with Ar for 1 min. Aliquots (4 mL each ) were transferred into
25  five 2 to 5-mL microwave tubes. To the last tube was added 0.8 mL rinsing with



car bonyl )am de hydrochl oride (4.21 mol) and HATU (1.78 g, 4.68 mmol)
were 10 added. The m xture was cooled in an ice bath under argon, DW
(25 nm.) and then D EA (2.0 nL, 11.5 mmol) were added. After stirring
for 30 minWORWTHHRIUre was stirred at rt for 3 h. Aft&FTETHREPHEI 20N
of solvent, the residue was dissol ved **n Et OAc (120 nL), washed

successively with 0.5 N HC (20 nL) and saturated NaCl (2 x 20 inL),

and dried over 2504.. Fl ash col.umm .chro Qgr, . (2009 YMC.silica
col 5 o ERy P Bt B iF Pk 180 T i il e
Exanpl e 67 Oio@bingd apdl e splvent@vapbra@dFlash cadywh eprioppstogeaphy {soiiagehdid
g i:?), gygr SXZ - 3;3/? %Unéin'é-)[%zlﬁi) %hﬁ@(ﬂt@béés?!&%ﬁf%w Mlcﬂg% 1}4%@1-1 - c1|-12c12 wtith twci
.3.0.0*4, 6*| oc ecg-,/-ere-4-carba -am de e cl opent ano
66 (52.0 ny, SB‘?‘%oggﬁﬂﬁidf iSO %-ﬂ&% Sﬁﬁf‘&%%g a‘it‘l’é‘r‘ﬂ%/rt&a S&R4ne
(bubbl ed Wi t hamgooprghyd2 —+ 8%aidePIT i FeO AMohve giva c@anrod(2d mp methai0h ool
cat al yst (6't§(,2de@gedé(9nﬁmh@(f@’/oﬁ@ﬁ%di ssolved in DCE (2 x 0.5 nL) and
I ub

added. The green sol ution was led with Ar for 1 min. Aliquots (4
m. each ) were transferred into 25 five 2 to 5-nmL m crowave tubes. To
the | ast tubd&xampleaggdded 0.8 nL rinsing with WO 2007/ 014927
PCT/ EP2006/ 064822 95 sol vent. Each tubeSwas heated by m crowave (rt
to 160 Cin 5 mn). Al aliquots were chnbi ned and the sol vent
evapor ated. Flash colum chromat ography” (sihlica gel, 3 -> 7% MOCH in
Cl -12C12) gave 24.39 ng solids (Rf 0.28 i nl10% MO -T - C-12C12 with
two spots). The solids were conbined with a 9.66-ng sanple and
subj ecteg to co d] .chrro ography (2 -> 8% MOH in EtQAc) to
give-cre ths ’ = 80% of the desired conpound $2.6%
yield). Exarrﬂ?imeﬁ@aﬁlind-QM(N THE 20, SNnbi feming]) vwayieddadda a H89d so ution of
Di met hyl ami nenib &M dn1dlifidaz8ié (Po BLs6. PRSI MrvBigF astogr). tihie feaStidr hielre
solution of thiocarbonyl diim dazol e 81 $o l56 Jﬁ %l in dr.gl THItE 50
m.). The r ead PR Clpan by gddition and was stirred at 5 C for 2 hrs. ATtef the reaction mixfur
had reached rt, it was evaporated on silica and purified by flash chromatography
15 (MeOH: DCM 2:98). The solvent was removed by rotary evaporation and the
remaining product dried with high vacuum before it was added to a solution of McOH
(125 mL) saturated with NHs. The reaction mixture was stirred for 60 hrs until TLC
indicated complete consumption of the starting material and LC-MS showed the
product peak. The product precipitated while removing the solvent by rotary
20  evaporation. The remaining solvent was diluted with diethyl ether and the white
crystals were filtered off and dried to give a yield of 1.16 g (20%). The remaining oil
was purified by flash chromatography (MeOH: DCM 5:95) and another 1.87 g (32%)

was obtained.

25  Example 69

O  HBr

2-Dimethylamino-thiazole-4-carboxylic acid *HBr (69)
3-Bromopuruvic acid (2.94 g, 17.6 mmol) was added to a stirred solution of N,N-di-
methyl-thiourea (1.87 g, 17.6 mmol) in dry THF (60 mL). The reaction mixture was

30 stirred at rt for 4 hrs. The precipitate that had formed was filtered off, washed with cold
THF and dried on high vacuum. LC-MS showed the product peak. The title compound
was obtained as a white solid (2.64 g, 59%).




turned clear by addition and was stirred at 50 C for 2 hrs. After the
reaction mxture had reached rt, it was evaporated on silica and
purified by flash chromat ography 15 (MeOH DCM 2:98). The sol vent was
removed by YO2UY!8Faporation and the renaining productCHEPERHHER
hi gh vacuum before it was added to a $8lution of MO -T (125 nl)
saturated with NH3. The reaction mxture was stirred for 60 hrs until
TLC indicated conplete consunption of the starting material and

LC M5 showedFthe 0oduct peak. The product precipitated while

removi ng the%@%ﬁi— by rotary 20 evaporation. The remaini ng sol vent
was diluted wth diethyl ether and t
off and dried to give a yield of 1.18
purified by flash chromat ography (MeOH; :95) and another 1.87 g
(3299 was obtained. 25 Exanple 69 ¥~ NN NL:% 0 HBr

ite crystals were filtered
0% . The remaining oil was

2- Di met hyl am no-t hi azol e- 4- car boxyl js_aci d Br (69) 3-Bronopuruvic
acid (2.94 g, 17.6 mol) was added aHsroi rged solution of N, N-di-
i nethyl-thiourea (1.87 g, 17.6 ) DAy T4 60 nmL). The reaction

mxture was 30 stirred at rt for 4nhr§. Xhellpre¥ipitate that had
formed was filtered off, washed wth cold THE and dried on high
vacuum LG MsS showed the product peak: & title conpound was
obtained as a white solid (2.64 g, 59%. WD 2007/014927

FCN:TC E}DZ go g, 2 %ég%gﬁﬁ%ﬁ]%@ggég ééqallé![hyl-.’z, lo4-lc\1|i0|>\c|0-?7 !_[IZ-CES Ig-p%alyo 1 —W)—ﬁhi%é%lin-
{ 13- met hyb- 2 414exdi]-GXIG-dig=af tHexBd[1 T.3 Py d B8] ocladad- J-etpud-nabonyilamide (70)

4-yl oxy]-3,1 ks =tr . : * x - 7-ene-4- -a
m e (70) Tha"§ LF EERRHE: Shdsizkdinblofdly BIARGE: (R Ep Yt LORNL
usi ng 2- pyr aPBIcEHEe phEtameple 33.

Example 71

N
) \NAN)—

H

O K H C\)L O.l n’p
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o

Cyclopropanesulfonic acid [17-(2-isopropylamino-quinazolin-4-yloxy)-13-methyl-
2,14-dioxo-3,13-diaza-tricyclo[ 13.3.0.0*4,6%Joctadec-7-ene-4-carbonyl]-amide (71)
The above compound is synthesized analogously to the above using isopropylamine in

10

the procedure of Example 33,
15



procedure of

Exanple 33. Exanple 71 Nj-- ONNH NOOO > N

U-N,S~ /Nv 0/ H 10 Cycl opropanesul fonic acid
[17-(2-1sopropyl am no- qui nazol i n- 4-yl oxy) - 13- net hyl - ]
2, 14- di oxo-¥80 174i*87%a- t ri cycl o[ 13. 3. 0. 0*4, 6*| oct adec- 7- EREERIVEPHRRYI

]-am de (71)

The above conpound is syhthesized anal ogously to the

above using isopropylamne in the procedure of Exanple 33. 15 WO

2007/ 014927

~-N /N H Cyc

I%%TIHEEZ}%%/ 064822 97 Exanple 72 N ONNONOOO N
kbprgpanesulfonic acid

[ 13- et hyl - 2, 14- di ox0- 17-[ 2- pyrrol i dj -yl)-qui nazol i n-4-
yl oxy] -3, 13-di aza-tricycl o[ 13. 3. 0. 0* noct adec- 7- ene- 4- car bonyl ] - am
ide (72) 5 The above conpound was syntlhedi zed anal ogously to the

above using

pyrrolidine in the proc@duwe ?f)Exanple 33 Exanple 73 O_

o

NN ONOOON'S NOHV
0\“ H?Lo\l"p
5 R
AR

10

15

L

Cyclopropanesulfonic acid [13-methyl-2,14-dioxo-17-[2-pyrrolidin- | -yl)-quinazolin-4-
yloxy]-3,13-diaza-tricyclo[13.3.0.0%4,6*%]octadec-7-ene-4-carbonyl]-amide (72)

The above compound was synthesized analogously to the above using pyrrolidine in
the procedure of Example 33

Example 73

H ?L 0.0
N W s

|\

Cyclopropanesulfonic acid {17-[2-(4-cyano-phenyl)-quinazolin-4-yloxy]-13-methyl-
2,14-dioxo-3,13-diaza-tricyclo[13.3.0.0%4,6*]octadec-7-ene-4-carbonyl } -amide (73)
The above compound is synthesized analogously to the above using 4-cyanobenzoic

Oﬁ“%
o

_~N

acid in Examples 6 and 7.

Example 74

EO
CN

o)

4-Aming-5-cyano-2-hydroxy-3-methylbenzoic acid ethyl ester (74)




10 Cycl opropanesul fonic acid

{17-[ 2- (4- cyano- phenyl ) - qui nazol i n- 4-yl oxy] - 13- I net hyl -

2,14-di oxo- 3, 13-di aza-tricycl o[ 13. 3. 0. 0*4, 6*] oct adee- 7- ene- 4- car bony|
)-am de (73702Wﬂ@‘ﬁﬁ%ve compound is synthesi zed anal ogod§i{FrEYePHE?
above usi ng 4-cyanobenzoic acid in Exﬁnples 6 and 7. 15 Exanple 74
NH2 CN Et0; X 0 4-Am no-5- cyano 2- hydroxy 3- nethylbenzoic acid

of woct um et 1 95 01 5 el }ﬂ* g@%% GPRes by g8 Br S bR
netal (7.9 d¢7-9@ 85 mlthte&lae«ﬂlr{éﬁb jap added@thylpteriond dedtate (25 g,

et h>é|T p ][ opi 0 nxd 17&@@ ahethe zélugon wh sh?rearei RT amd ht T@the @bMe s@ﬂltMﬂS\fa§ hdded ed
at or

bove, sol ut th
mal ononni t r| Ieéhof( %Tet%yl%ﬁe T?Ionﬁ? o gnz I‘i:’e‘%lt RL ? i onre?‘ntléf' lTr“éwv%a 355
refluxed at 8ol3efef SCQT\C forRb. T@areaq”hom IR tRIE LY a8 cwdsd couradided woalitT7dlyi zed
t gt p_H=7dby addiibh en1.6fN I|3|IC5arl\d doln@nuﬁiétd us@H Gfﬁaﬁlﬁﬁglﬁgo&tﬂﬂéﬁ[ EegﬁﬁﬂwgaThThe
obt ai ned resi iltere
ool s g Rt PO e e rb R v Ve e
t he crude proddatva¢@im gf)30 “Thie givevblecradd prddwd §2 g s Hredcruda sohid 596 geshed

?g EtEil;ﬁp : 2 F7’§x$1th £k Q@lg Mta?éln%é’ BB Bich biveuRMRUSHPBoltP2D. 5%, 55379 -

4- Anlno-épeyano 2- hydroxy 3- nethylben20|c acid (75) To a solution of
Li OHxH20 (8. £xgmpl.73 nol) in ethanol /water (1:1, 300 nL) was added

15 conpound 74 (22 g, 0.1 nol) at RT and the reaction m xture was
refluxed at 80 C for 4h. The reactigo mxturewas concentrated under
vacuum the obtained residue was dil uteg th water (100 nL), washed
with pet. ether/ ethyl acetate (1:#p.2 . The aqueous | ayer
was separated, acidified to pH=5 using 1.5N and the obtai ned
solid product was filtered off. The aQueous | ayer was further
extracted with ethyl

4-Amino-3-cyano-2-hydroxy-3-methylbenzoic acid (75)

To a solution of LIOHxH,0 (8.4 g, 0.2 mol) in ethanol/water (1:1, 300 mL) was added
15  compound 74 (22 g, 0.1 mol) at RT and the reaction mixture was refluxed at 80 °C for

4h. The reaction mixture was concentrated under vacuum, the obtained residue was

diluted with water (100 mL), washed with pet. ether/ ethyl acetate (1:1, 2x200 mL).

The aqueous layer was separated, acidified to pH=5 using 1.5N HCl and the obtained

solid product was filtered off. The aqueous layer was further extracted with ethyl

20 acetate (2x300 mL), dried and concentrated to give more product. The combined
products was washed with 5% ethyl acetate in pet. ether to give the pure title compound
(19 g, >95%). '

Example 76
HO NH,
25 CN

2-Amino-4-hydroxy-3-methylbenzonitrile (76)
A mixture of compound 75 (19 g, 0.1 mol) in quinoline (50 mL) was heated to 170 °C

for 2h (unti] effervescence ceased). The reaction mixture was cooled to RT and
agqueous NaOH solution was added (1M, 500 mL) followed by pet. ether (500 mL). The
30  reaction mixture was stirred for 15 min and the aqueous layer was separated. The



20 acetate (2x300 nlL), dried and concentrated to give nore product.
The conbi ned products was washed with 5% ethyl acetate in pet. ether
to give the pure title conmpound (19 g, >95% . Exanple 76 HO NH2 25
CN 2- AnlndN£2%V@P8%9 3-net hyl benzonitrile (76) A m xtuféTdf*Lohpdiind
75 (19 g, 0.1 nol) in quinoline (50 nﬁ? was heated to 170 C for 2h
(until effervescence ceased). The reactlon m xture mas cooled to RT
and aqueous NaCH sol ut] o owed h

et her (500 m_afl Ollllsﬂ?ay W?Se{glgt{\aonasgn?% M'c“'therg%ﬁgbée fo re"fge Xm@lene

t he aqueous Icayweletalindhe apenons lager W@CMGQO’GW ek 1L ) B t@ﬁ?ﬁ%@@ﬂm@a&z

99 aqueous ||@Nt@fed‘@ﬁﬁarﬂtfrfeb@ﬁdéﬁ%§]a@ﬁu Whé Bbt@@éd s RRk ﬁﬂrﬁ?égng@ﬂﬁghqtmt@r‘;/a
renove ul no e a IT1 € W
N T T "t acb TR R Sl cughe S RS Fornr e (8588800t urder

vacuum The obtai ned solid was further washed with 5% ethyl acetate
in pet etheqmgﬁ @ine pure title conpound (12 g, 82%. 5 Exanple 77 O
NH2 m no- 4- net hoxy- 3- nethyﬂbe zonitrile (77) A m xture of
conpound 76 (12 g, 0.08 nmol), K2QC03 , Q08 moll in dry DVF 10
(200 nL) was stirred for 15 nmin at RI hi$ was added Mel (13.6 g,
0.096 nmol) and the mxture was stirré dr 4h at RT. The reaction

m xture was diluted with water (800 nmL eXNracted with 30% et hyl
acetate in pet. ether (3x300 nL). The conbined organic layers were

washed wi th Wl Shoallthlioh8.ndiiByandigeneent rated to give a crude
product. The crude product ether to give pure

D T 15 comiomtne bbcqmpaysgs o (M Eadibmeop ety 511 0P8 Tai gy 0
0 2- Ami Nd94- RAdholk)was stietel for- SeninanRBeTathis WaA&Sdded Me) (1416, 0.096 mol) and

the mixture was stirred for 4h at RT. The reaction mixture was diluted with water
(800 mL), extracted with 30% ethyl acetate in pet. ether (3x300 mL). The combined
organic layers were washed with water and brine, dried and concentrated to give a

crude product. The crude product was washed with pet. ether to give pure title
15 compound (12 g, 93%).
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2-Amino-4-methoxy-3-methyl-benzamide and (78-amide) and

Example 78

20 2-Amino-4-methoxy-3-methyl-bencoic acid (78-acid)

A mixture of 2-amino-4-methoxy-3-methyl-benzonitrile (9,4 g, 58 mmol) in EtOH
(150 ml) and 2M sodium hydroxide solution (150 ml) was refluxed for 8 hours. The
mixture was diluted with water and extracted three times with a mixture of ethyl
acetate-THF (9:1). The organic phase was washed with water, dried with sodium

25  sulfate and evaporated under reduced pressure. The product was crystallised from
diethyl ether which gave the title amide (5.6 g, 58%).
"H-NMR dmso-d6 & 7,6 (br s, [H), 7.44 (d, 1H), 6.82 (br s, 1H), 6.42(s, 2H), 6.20
(d,1H), 3.78 (s, 3H), 1.84 (s, 3H).



20 2- Am no- 4- met hoxy- 3- net hyl - bencoic acid (78-acid) A m xture of

2- am no- 4- et hoxy- 3- net hyl - benzonitrile (9,4 g, 58 mmol) in EtOLl
(150 m) and 2M sodi um hydroxi de solution (150 mM) was refluxed for 8
hours. The WRHW ! ¥2Tvas diluted with water and extract edTHF&EW s
with a mxture of ethyl acetate-THF Cg{l). The organi ¢ phase was
washed with water, dried with sodium 25 sulfate and evaporated under

duced |
Whi ch gave : ndecoppleg Ry e %@‘?re%ééﬁgf“#?ﬂmﬁﬁ%’v S gL 06E
s, |H), 7.44 with ethylpcetgiegiried twfthssodm Ifatg, an@e‘sapomedwdereemed pegsspnel ) |
3.78 (s, 31- WhicHeR4 tcStitlcheld 3. 2\@3@@,@7/014927 PCT/ EP2006/ 064822 100

et ract od thr B VIR BT S Reb oot 8 . areda Thr Lot B sur at o

and evaporat ed under reduced pressure which gave the title acid (3.2

g, 30%. 'Hr}u%g) s dé 3 7.60 (d, 11-1), 6.32 (d, 114), 3.78 (s,

3H), 1.90 (s, 5 Exanple 79 %D/ HS H2NO

4- 1 sopropyl t hi azol e- 2-carboxylic aci

( 6- car banoyl - 3- met hoxy- 2- net hyl - ph -oamde (79) 10 To a stirred
m xture of 2-am no-4-net hoxy- 3- net e ide/f (2.0 g, 11 mol ),
4-i sopropyl -thi azol e- 2-carboxylic acjd NZ. ; nmol ) and

Hobt - hydrate (2.2 g, 14 nmol) in @rkySBVF (§0 m ) was added EDAC (2.88
g, 15 mml) and TEA (2.1 nl, 15 mol) and the mxture was stirred
over ni ght. C ac dde and t he
m xture was - 3 e € - 15
phase was vva& mth sat ur at ed SOdI um hydrogen carbonate sol ution

(two ti "3 da stitlel Bfixty Wﬁ:’ 3r8hnith 4. rﬁ&%:&f@ ﬁ{é h%?faé?w%ﬂgl ?Y@%Of ?ﬁnﬁl@l)
under UCE pressure I ch gave
Exanpl e 80 N4- 1s0propyl -thiazole-2-carboxylic acid (2.4 g, 14 mmoi) and Hob hydrate (22g,
14 mmol) in dry DMF (80 ml) was added EDAC (2.88 g, 15 mmol) and TEA (2.1 ml,
15 mmol) and the mixture was stirred overnight. A 5% aqueous solution of citri¢ acid
was added and the mixture was extracted three times with ethyl acetate. The organic
15 phase was washed with saturated sodium hydrogen carbonate solution (two times) and

brine, dried with sodium sulfate and evaporated under reduced pressure which gave the

title compound (3.1 g).

Example 80

20 OH

2-{4-1sopropylthiazol-2-yI)-7-methoxy-8-methylquinazolin-4-o0l (80)

The above amide (79) (3.0 g, 9 mmol) was refluxed for three hours in a mixture of
sodium carbonate (2.4 g, 22.5 mmol) in EtOH (70 ml) and water (70 ml). The mixture
was acidified with 5% citric acid and extracted three times with a mixture of ethyl

25  acetate-THF (4:1). The organic phase was dried with sodium sulfate and evaporated
under reduced pressure. The product was purified by column chromatography on silica
gel eluted with DCM containing 3% MeOH which gave the title compound (1.95 g).
"H-NMR dmso-d6 & 12 (s, 1H), 8.0 (d, 1H), 7.60 (s, tH), 7.32 (d, 1H), 3.96 (s, 3H)
2.40 (s, 3H).



l ), OMN SiN 20 OH

2- (4-1sopropyl thiazol -2-yl)-7-met hoxv-8-net hyl aui nazol i n-4-ol (80)
The above amde (79) (3.0 g, 9 mmol) was refluxed for three hours in
a mxture oFO24BdA carbonate (2.4 g, 22.5 mol) in Et GHTEP§SENd
water (70 m). The mixture was acidifled with 5% citric acid and
extracted three tines with a m xture of ethyl 25 acetate-THF (4:1).
The organi c phase was dried with sodium sul fate and evaporated under
reduced pressure. The product was purified by colum chronatography
on silica gjj(u—gﬁﬂ&—%dxa wi th DCM cont ai ning 3% Mc:OH whi ch gave t he
title conpound (1.95 g). H NWVR dnso- d6"c3 12 (s, 1H), 8.0 (d, 1H),
7.60 (s, 1H, 7.32 (d, 111), 3.96 (s, 3H .40 (s, 3H. WO

2007/ 014927 PCT/ EP2006/ 064822 101 Exd e 8110 / N ~ 00

2- Ami no- 4- met hoxy- 3- net hyl benzoi c aci d ne . ester (‘81) 5 To a

sol ution of 2-am no-4-nethoxy-3-met hyk bepzoic acid (3.1 g, 17.1
mmol) in dry DVE (40 m) was added po?asm um carbonate (2.4 g, 17.1
mmol ) and the m xture vvas stlrred at roomtenperature for 30

m nut es. Met Rydminedi-getho thy sacidaeihdesletiBlhnd the mi xture

wals stirr 6d Fofa dollitR@ o Qukrincl- nﬁdﬂmie,eﬁaﬁpladeufcﬁe addd B% gqmomﬁmn in dry
sol ution ed an

three tines m ohfﬁ@lméscae %poqasilﬁn%e Ogg%}aém & tﬁlgrsném ané\t‘iva IHIX re Wth
wat er, dri ed sirehatgodn iempsathgtier Hdineizapdethyldedida@Fdes. 22enuelewas added
pressure. ThenpiRdusiurd\das stmha&ﬁﬂrebm&@ bMﬂBmQ&ﬁﬁE?&legf\%%é(q&Gus%oidn@ﬁl
gel eluted w t.h, hexane- et a%tate glaveg1 itle cqr nd
(2.75 g). Ex Qh&ide %&Q Yes d angt efgxl%vbas extfacted three tlmes with e rSrr"f)acetate

2- Benzoy!l8ni Ade 4+ganichpbsse-Basrvstshed wignwales deed dithretdiyh selétieand @2porated

under reduced pressure. The product was isolated by column chromatography on silica

gel eluted with hexane-ethyl acetate which gave the title compound (2.75 g).

o
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2-Benzoylamino-4-methoxy-3-methylbenzoic acid methyl ester (82)
To an ice cold solution of the above ester (81) (1.5 g, 7.68 mmol) and TEA (2 ml) in

dry DCM (30 ml) was added benzoyl chloride (1.4 g, 10 mmol) and the mixture was
stirred for four hours at room temperature. Benzoyl chloride (0.14 g, | mmol) was

Exampie 82

15

20 added and the mixture was stirred for one hour more at room temperature. A 5%
aqueous solution of citric acid was added and the mixture was extracted three times
with ethyl acetate. The organic phase was washed with a saturated aqueous solution of
sodium hydrogen carbonate and brine, dried with sodium sulfate and evaporated under
reduced pressure. The product was purified by column chromatography on silica gel

25  with eluted with hexane-ethyl acetate which gave the title compound (1.6 g).



To an ice cold solution of the above ester (81) (1.5 g, 7.68 muol)
and TEA (2 m) in dry DCM (30 m ) was added benzoyl chloride (1.4 g,
10 nmmol ) and the m xture was stirred for four hours at room

t enper at ur eYOBERP6YL7 chl oride (0.14 g, | mol) was 20 ad@§dFPaHE¢4He
m xture was stirred for one hour nore '% roomtenperature. A 5%
aqueous solution of citric acid was added and the m xture was

extracted thrlgxe tile%.s with ethyl acetate. The organi c phase was

washed with a ed aqueous solution of sQdi um hydrogen
carbonate and brine, dried with sodi umsul fat and evaporated under
reduced pressure. The product was posLjiNedby>cel uim chromat ogr aphy
on silica gel 25 with eluted with hex ethyl acetate which gave the

title conpound (1.6 g). WO 2007/01492 P2006/ 064822 102
Exanpl e 83 OH 7- Met hoxy- 8- net hyl - 2- phenylogui nazol i n-4-ol (83) A
m xture of the above acid (82) (1.5 g, 5 mol) in EEOH (6 mM) and Im

LiOH 5 sol :Jt E[’)Qﬂle(h%x R m¥fayl- B bhdnb RHinhA1inl 4401 (B drts at '60t C. AS%
aqueous SO u‘—“r‘ﬂl on o0 C|'fr|ic'aIC|€! ! s- added n! ur
extracted thre8tpissd i abqvetd fgzil&ﬁ &ftse‘.“m?ﬁé“ BF(g'gﬁénEﬁS ﬁ&ﬂjg\éﬁ@&

dried wth sadiuion soiin)atas sardd év apohatred ahrfdeA Sedyceds phems of eifricHe
resi due was i.F i ) ] fl : e :
for mm de. waerqrEF] il IR TS B Rlpa il unBL b Shy Pl T gonic
was purifi ed Bysecwsingd Yothorfigrebae apheyaparated unde rgdicePigEwEe- Whe h
hexane- et hyl rag@icat® svilied With dvrenairhide fot fil€houeoaP o0 Ad. Thk. [Brngdmidé WadNVR 6
12.40 (s, 1H),..8. ' , : , 2 (d,

1H) 3.96 ( d,dl%%?‘i%f'( “gh%%bl%uéf‘?%%%ﬁ“geg@d %Bﬁi%" g’gs 1&@6‘6}7’@2 ¢ K’I”g’o N O

fl O 0 @0 chromatography on silica gel eluted with hexane-ethy! acetate which gave the title

2- (1- Et hoxycaphpbyld @:2vd)nyl cycl opr opyl car banmoyl ) - 4- ( 7- met hoxy- 8- met hy

olt Pheny! - BHLORECL D20 A A RS bRRIAASAR! B3N S 5hd o 1y

tert-butyl
3.96 (d, 3H), 2.47 (d, 3H).
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15  Example 84

o

2-(1-Ethoxycarbonyl-2-vinyleyelopropylearbamoyl)-4-( 7-methoxy-8-methyl-2-phenyl-

guinazolin-4-vloxy)-cyclopentanecarboxylic acid tert-butyl ester (84)

Quinazolinol derivative (83) (480 mg, 1.8 mmol) was coupled to compound 15
20 (0.55 mg, 1.5 mmol) as described in example 16, which gave the title compound

(700 mg, 75%)

MS (M+T) 616.



Qui nazol i nol derivative (83) (480 ng, 1.8 nmol) was coupled to
conmpound 15 20 (0.55 ng, 1.5 mmol) as described in exanple 16, which
gave the title conpound (700 ng, 75%9 Ms (M+i-f') 616. WAD

2007/ 01492 WP EPRED6/ 064822 103 Exanple 85 /O / N \PCTINQ000/06632
HOMNM 0 O ij 103

2- (1- Et hoxycar bonyl - 2-vi nyl - cycl opr opyl car banoyl ) - 4- (7- met hoxy- 8- net h
yl - 2- phenyl - gqui nftz i n-4-yl oxy)-cycl opent anecarboxylic acid (85) 5
Conpound 84 (B was treated as described in exanple 17, which
gave the title conmpound (620 ng, 100%). .@- 86 0/ N\ 00 O
0 10 1. { f Pre; N

2- Hex- 5- enyl - net hyl - car banoyl ) - 4- ( t hxy- 8- met hyl - 2- phenyl - gui nazo
i n-4-

yl oxy) - cycl opent anecar bonyl | - am no} - 2- | nyl - cycl opr opanecar boxyl i c
acid ethyl este N-nethyl-I-hexenyl am (1924, 1.7 mmol ) was
coupled to conpound 85 (615 ng, 14l @Has de;gri bed in exanple
18, which gave the title conpound (490 ng Qg)o‘/\o(? 15 M5 (M+H ) 655.
WD 2007/ 014927 PCT/ EP2006/ 064822 104 Exanp '?/87 O\NMN\ iN O

2-(1-Ethoxycarbonyl-2-vinyl-cyclopropylcarbamoyl)-4-{ 7-methoxy-8-methvyl-2-
phenvl-quinazolin-4-vloxy)-cyclopentanecarboxylic acid {85)
5 Compound 84 (0.68 mg) was treated as described in example 17, which gave the title

compound (620 mg, 100%).
-2 | NY©
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Example 86

10 1-f[2-Hex-S-enyl-methyl-carbamoyl)-4-(7-methoxvy-8-methyl-2-phenyl-quinazolin-4-
vloxy)-cyclopentanecarbonyl]-amino}-2-vinyl-cyclopropanecarboxylic acid ethyl ester
(86)
N-methyl-I-hexenylamine (192 mg, 1.7 mmol) was coupled to compound 85 {615 mg,
1.1 mmol) as described in example 18, which gave the title compound (490 mg, 68%).
15 MS (M+H") 655.




N, ooa ~ 17-(7-Methoxv-8-nethyl -2-phenyl - qui nazol i n- 4-yl oxy

-13-net hyl - 2, 14- di oxo- 3, 13-

di aza-tricycl of 13. 3. 0. 0*4, 6*| oct adec- 7- ene- 4-carboxylic acid ethyl
ester (87)\BOAWWWh@2kIOS|ng met at hesi s reacti on of conp8UhEPERNAEY
my, O0.73nmol) was performed as descrifed in exanple 19, which gave
the title conmpound (290 ng, 46%. M5 (MH-1") 627. Exanple 88 O\ N

\ iN 0 OO
17-(7-thhoxd2%3¥%§gyl-2-pheny|-quinazolin-4-y|oxy

-13-net hyl - 2, 14- di oxo- 3, 13-

di aza-tricycl of 13. 3. 0. 0*4, 6*| oct aus 4<car boxylic acid (88) The
et hyl ester of conpound 87 (280 ny, 45yl ) was hydrol yzed as
described in exanple 20, which gave tHe title conmpound (210 ny,
78% . 15 MBS (MrH ) 599. WD 21107/ 01492P PCP/ EP2006/ 064822 105

Example 89 ON 0 MNM.... 00/) \ IK;%;;? O Cycl opropanesul fonic

acid 117-(7- et hoxv- 8- net hyl - 2- phen i nazol i n-4-yl oxv

met hyl - 2, 14- di oxo- 3. 13-di aza-tricy *4 6*| oct adee- 7- ene- 4-c
arbnyll-amde 5 (89) Cycl opropane uI@o@anfpe Q\?Z ng) was coupled to
the acid 88 (200 ng) as descri bed

17-(7-Methoxy-8-methyl-2-phenyl-guinazolin-4-yloxy)-13-methyl-2.14-dioxo-3,13-
diaza-tricyclo[13.3.0.0*4.6*]octadec-7-ene-4-carboxylic acid ethyl ester (87)

5 A ring closing metathesis reaction of compound 86 (480 mg, 0.73mmol) was
performed as described in example 19, which gave the title compound (290 mg, 46%).

MS (M+H") 627.
l \/l::]
0 Ny

=N

Example 88

0

vl
N
Al ;'”..../O

17-(7-Methoxy-8-methyl-2-phenyl-quinazolin-4-yloxy)-13-methyl-2, 14-dioxo0-3,13-
diaza-tricyclol'13.3.0.0*4,6*]octadec-7-ene-4-carboxylic acid (88)
The ethyl ester of compound 87 (280 mg, 0.45 mmol) was hydrolyzed as described in
example 20, which gave the title compound (210 mg, 78%).

5 MS (MHT) 599.




in exanple 21, which gave the title conpound (100 ng, 42 %9. M5
(Mtl-r) 702. 10 Exanple 90 O OH OF Ol~ 2-(4-Fluoro-benzovlam no
- 4- et hoxv- 3- net hyl - benzoic acid nethyl ester (90) 4-Fluoro benzoic
acid (700 M§9 287#8E) was di ssol ved in di chl or omet hane CSOERPYO/EHER2
pyridine (2 m). 2-Am no-4-nethoxy-3- ht hyl - benzoi ¢ acid methyl ester
(81) (878 ng, 15 4.5 mmol) was added and the m xture was refluxed for
5 h. Water ad and the mxture was extracted with
dichloronetﬁﬁ%%@ggﬁ%'organic phase was dried, filtered and

evaporated and the afforded resijdue was fied by col um

chromat ography on silica gel, éutedM t her-pentane 1: 1 which
gave pure title conmpound (870 ng, on M5 (M+1-1") 318. 20 WO
2007/ 014927 1' C77EP2006/ 064822 106 anple 91 O HOF O

2- (4- Pl uor o- benzoyl ani no) - 4- met hoxv- 3<net hyl - benzoi ¢ acid (91) Li OH
(IM 4 nm) was added to a solution o
2-(4-f|uoro-benzoylarrino)-4-netho>xr%/-~ 5 net hyl - benzoi ¢ aci d net hyl
ester (90) (870 ng, 2.7 muol), in/t&tr r%fqgan (15 m), water
(7.5 M) and nmethanol (7.5 m) . %lezggi re,was heated to 50 C for 4
h. Water (30 m) was then added an vol un®e reduced to half.
Acidification with acetic acid followed by filtration gave pure
title conpound (830 ng,_ 100 ?2. MS (MrH+) 304. 10 Exanple 92 F O\
N~ \ Cyclopropanesulfonic acid [17-(7-methoxy-8-methyl-2-phenyl-quinazolin-4-yloxy)-13-

methyl-2,14-dioxg-3.13-diaza-tricyclo[13.3.0.0*4.6*Joctadec-7-ene-4-carbny}]-amide
5 (8%

Cyclopropanesulfonamide (202 mg) was coupled to the acid 88 (200 mg) as described

in example 21, which gave the title compound (100 mg,42 %).

MS (M+H") 702,

10 Example 90

2-(4-Fluoro-benzoylamino)-4-methoxy-3-methyl-benzoic acid methyl ester (90)
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 (81) {878 mg,
15 4.5 mmol) was added and the mixture was refluxed for $ h. Water was added and the
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,

20



OH 2-(4-Pluoro-phenyl)-7-met hoxv- 8- et hyl - qui nazol i n-4-o0l (92)

2- (4- Pl uor o- benzoyl am no) - 4- met hoxy- 3- net hyl - benzoi c acid (91) (830
ng, 2.7 mmol) 15 was heated to 150 Cin formam de (20 m) for 4 h.
The excess WORMWEHYEY was renoved by distillation. WatePCRES2M¢ErBr2
and the precipitated product was filtét%ed of to give pure title
conpound (642 ng, 83 %9. M5 (M+P-r) 285. 20 Exanple 93 O Oy N OH
~N 0 N NO 20Q7/ 014927 PCT/ EP2006/ 064822 107
17-(7-thhox82%£¥%§ﬁyl-2-pheny|-quinazoli -4-vl oxy)-13-net hyl -2, 14-di
oxo- 3, 13, 15- triaza-tricyclo(lB.é.0.0*4,6 | oct adec- 7- ene- 4- car boxylic
acid (93) Quinazolinol derivativ 1.7 mmol ) was coupl ed
to conpound 51 (400 ng, 1.1 mol) - drolysis of the ethyl
ester as described in exanple 5 52 _wkigh gave fhe title conpound
(112 my, 17%. M5 (M+l-T') 600. Exanpld 94 ONZ iN ON \ NomN
.11 O N it t--a 0 11 10 Cycl opropan&8ul fonic acid

f17-(7-met hoxy- 8- net hyl - 2- phenyl - qui nazol i n- 4-yl oxy) - 13-

met hyl - 2, 14- @i@xitu@ o bnAftdnin@zemethb ey 8 intfih3 banAdidicl] B1) oct adec- 7- ene

was. coupl ed HAOTHE, &5 GHEGY GRABGH HORERM AT bty - Han SR
exanpl e 55, WHIBHOgEPE AHLTERY i ERIE 29 R0 b199g Iy (168

703. water (7.5 ml) and methanol (7.5 ml) . The mixture was heated to 50 °C for 4 h. Water
(30 ml) was then added and the volume reduced to half. Acidification with acetic acid

followed by filtration gave pure title compound (830 mg, 100 %).
MS (M+H") 304.
10

Example 92

OH

2-(4-Fluoro-phenyl}-7-methoxy-8-methyl-quinazolin-4-ol (92)

2-(4-Fluoro-benzoylamino)-4-methoxy-3-methyl-benzoic acid (1) (830 mg, 2.7 mmol)

15 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+7) 285.
N
©Q
O
H
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20 Exampie 93



Exanple 951 iINOO O/ NOH ,NO 17-f2-(4-1sopropyl-thiazol-2

yl) - 7- met hoxy- 8- net hyl - qui nazol i n- 4-yl oxyl - 13-nmet h}1 - 20

2,14-di oxo- 3,13, 15-triaza-tricycl0l113. 3. 0. 0*4, 6*| oct adec- 7-ene-4-carb
oxylic aci dV9 98y 432007/ 014927 PCT/ EP2006/ 064822 108 GLTHEZYM ez
derivative (98) (141 ny, 0.5 mmol) wad"’ coupl ed to compound 51 (170
mg, 0.45 mol) followed by hydrolysis of the ethyl ester as descri bed
i n exanpl e q% i.ch gave. 159 . 4 .

(M+1--1) 618 N ;
~INS HO @WMH;B f)&ﬁ#ﬁ*lmiadec 7-ene-4- carboxvhc amd (93)

{17-f2- I(4 'ZQﬁﬁrQ@b’I‘motl Hbﬁ’«?a?lve @3gt¢4(9 ﬁﬂtﬂﬂﬁgﬁ%%&dﬁ}’é&to cortnpound 51 o
ui nazol i n- X0- [l clo
20, 0+ 4, 6%1. i%é %E‘”% "ﬁ]ﬁ"‘ﬁedc%é’r ?j

Ys}ls %{' %gﬂiﬁgaéger as escrlbeg ¥n example’
Cycl opr opanesd) kanhegmedbe (il campound 612w, ) 7%as coupl ed to the acid 95
(125 ng, O. %A@UQ‘? wgoodescri bed in exanple 53, which gave the title

conpound (52 ng, 36%. MS (MtW 721. 15 Exanple 97 F /0 N
Example 94
o A S
=N
o
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10 Cyclopropanesulfonic acid {17-(7-methoxv-8-methyl-2-phenvl-quinazolin-4-ylgxy)-13-
methyl-2.14-dioxo-3.13.15-triaza-tricyclo[ 13.3.0.0*4.6%]octadec-7-ene-4-carbonyl]-

amide (94)
Cyclopropanesulfoneamide (115 mg, 0.95 mmol) was coupled to the acid 93 (112 mg,

0.19 mmol} as described in example 53, which gave the title compound (25 mg, 19%).

15 MS (M+H) 703.
“:’?
Q Nﬁ/’\s
N
©
' 0
H
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17-[2-(4-Isopropyl-thiazol-2-v])-7-methoxy-8-methyl-guinazolin-4-yloxy]- 1 3-methyl-
20 2,14-dioxo-3,13.15-triaza-tricyclo[13.3.0.0*4_6*]octadec-7-ene-4-carboxylic acid (95)

Example 95




00O OGNNOH ~N O

17-f 2- (4- El uor o- phenyl ) - 7- net hoxv- 8- net hyl - qui nazol i n- 4-yloxyl- 13- net
hyl - 2, 14-

di oxo- 3, 13 ViS22 P E2%H-t ri cycl of 13. 3. 0. 0* 4, 6*| oct adee- 7- eRETAFELP/HIRA7
c acid (97) CQuinazolinol derivative (%2) (141 ng, 0,5 nmml) was
coupled to conpound 51 20 (170 ng, 0,45 mmol) as described in exanple

52, which gave.the.crude eth er_aof. _the title.conmpound. .The
orude eot er RuREIRY AeSvEyS e EBh e Ornarishf alsk SO GIEORRPRE g

el uted with %170 mzoRNeaprol)rfo B veadiyy hydrdiesis ofithrectal] g thsdlcsasibidl inecxampic
di ssol ved i n sYQyREN £4RUAO AT ESrlpERE 008/i048%2 109 di chl or omet hane

and filtered r ve traces of silica, which gave the ethyl ester
of the titlgkggw%gﬁH§8(135 ny, 46% . The ethyl ester was then

hydrol yzed as described in exanple 52, which gave the title conpound
(125 nmy, 100%x MBe(dt1-1)'618.3. 5 Exanple 98 / F/o N\ I iN OO
~yCN N2HoS~ cl opr opanesul fonic acid
(17-f2-(4-fluoro-phenyl - (7-nmet hoxv- 8- net hylgui nazol i n-

4-yl oxy) - 13- net hyl - 2, 14- di oxo- 3, 13,15-triNaza-tricvcl ol |1 3.3.0.0*4,6*l 0
ctadec- 7-ene-4- 10 carbonyl } - amde£98 | opr opanesul f oneam de (61
ng, 0.5 mmol) was coupled to the acid 9 (125 ng, 0.2 nmmol) as
described in exanple 53, which gave the title conmpound (52 ng, 36%.

M5 (MtH' ) 721. 15 Exanple 99 | 0 ¢
o @\Wn 19
Y KLE"E—Q

Cyclopropanesulfonic acid {17-[2-(4-isopropyl-thiazol-2-vl-(7-methoxy-8-methyl-

quinazolin-4-vloxy)-13-methvl-2.14-dioxo-3,13,15-triaza-tricyclo[ 13.3.0.0*4,6*]-
10 octadec-7-ene-4-carbonyl}-amide (96)

Cyclopropanesulfoneamide (61 mg, 0.5 mmol) was coupled to the acid 95 (125 mg,

0.2 mmol) as described in example 53, which gave the title compound (52 mg, 36%).
MS (M+H") 721,

15 Example 97

F

~N

0
o il i
Y OH
/N O =
\/\/\/

17-72-(4-Fluoro-phenyl)-7-methoxy-8-methyl-quinazolin-4-vloxy]-13-methyl-2,14-
dioxo-3.13.15-triaza-tricyelo[ 13.3.0.0%4.6*Joctadec-7-ene-4-carboxylic acid (97)
Quinazolinol derivative (92) (141 mg, 0,5 mmol) was coupled to compound 51

20 (170 mg, 0,45 mmol) as described in example 52, which gave the crude ethyl ester of
the title compound. The crude ester was purified by flash chromatography on silica gel
eluted with 5 —15% MeOH in diethyl ether, the afforded residue was dissolved in



O/ ONoe ~0'kHNOOU?> 4-Ntro-benzoic acid

5- (1- et hoxvcar bonyl - 2- vi nyl - cycl opr opyl car banovl ) - 1- f hept - 6-

enyl - (4- nmet hoxv- benzyl ) - carbanoyl | - ppyrr yolidin-3-olidil ester (99)

To a sol ut A28 'E@Rpound 48 (4.5 g, 10.8 mml) in TI1FPEIEE2RENHEr e
added 20 NaHCO3 (1 tabl espoon) and phé%bene in toluene (1.93 M 11.5

m., 22 mol). The mxture was vigorously stirred for 1 h at room

tenperature

di ssol ved |n‘@%@{%@%@‘Efk@qgﬁgd%ggﬁ“ﬁgﬁﬁﬁﬁ%?gﬂ% éﬁﬁmﬁﬁéégg%ﬂﬁg&KWOf
hept - 5- enyl - (= P wewpBRhEgH e APt Tha ethybester aras therdygrolpaedas deprribgd in
After stirringa erjgl\gmh ghvelthofld @mppnad URe mMgheogeeact i on m xture was
filtered 25 IE; ted to dryness. Flash col um chronmat ography
on silica gel uene 25:75 -> 40:60) gave the title conpound
(6.59 g, 90% as a Ilght brown syrup. WO 20117/014927

PCT/ EP2006/ oq:z;{%gle k111 Exanple 100 y OH o Ol L N~OA/ V 5

18- 1 - | ydr oxy- 14- (4- met hoxy- benzyl ) - 2, 15 d o 3,14, 16-triaza-tricyclo
f14.3.0.0*4,61- nonadec-7-ene-4- carox ||d et hyl ester (100)
Compound 99 (1g, 1.48 mmol) was” 1 2-di chl oroet hane (2
1). The m xture was degassed for N u5|ng a stream of argon.
1-1oveyda- G ubbs catalyst (Il) (50 ng,g 5 I nol %9 was added and the

m xture was refluxed for 4h. The sol veént was evaporated 10 and the
crude ester was dissolved in tetrahy ro upan (QG@ m ), nmethanol (50
m) and water (50 ml). The m xtur on i ce- bat h.
Agueous | ithium hydroxide (20 m, dHed and the m xture was
stirred at 0 C for 4 h. The vol ume " was \theg doubl ed with water and

the m xture acidified with acetic aC|d Extraction (dichloromethane)
foll owed by flash chro .tooraphy
pure title codSSBRANARHNGAACIE AZ-(4xfiorGph e avs EX ;
4-yloxy)-13-methyl-2.14-dioxo-3.13, 15 tna?a-lncyclo[lS 3.0. 0*4 6*]octadec 7-eng-4-

10 carbonyl}-amide (98)
Cyclopropanesulfoneamide (61 mg, 0.5 mmol) was coupled to the acid 97 (125 mg,

0.2 mmol) as described in example 53, which gave the title compound (52 mg, 36%).
MS (M+H") 721.

15  Example 99
@W o
47

4-Nitro-benzoic acid 5-(1-ethoxvyearbonyl-2-vinyl-cyclopropylearbamovyl}-1-[hept-6-

enyl-(4-methoxy-benzyl)-carbamoyl]-pyrrolidin-3-yl ester (99)
To a solution of compound 48 (4.5 g, 10.8 mmol) in THF (160 mL) were added

20 NaHCO; (1 tablespoon) and phosgene in toluene (1.93 M, 11.5 mL, 22 mmol). The
mixture was vigorously stirred for 1 h at room temperature, and then filtered and
evaporated, The residue was dissolved in CH;Ch (160 mL), and NaHCO3
(1 tablespoon) and hept-5-enyl-(p-methoxybenzyl)-amine (4.3 g, 18.5 mmol) were

added. After stirring overnight at room temperature the reaction mixture was filtered
25  and evaporated to dryness. Flash column chromatography on silica gel (EtOAc;toluene
25:75 — 40:60) gave the title compound (6.59 g, 90%) as a light brown syrup,



,ONN O p H"O Nom O 20 18- F 2-(4-Fluoro-phenyl) -7-neth

oxy- 8- net hyl - - qui nazoli n-4-ylo xyl -14-(4-nethoxy-

benzyl) -2, 15-di oxo- 3, 14, 16-tri aza-tricycl oF14. 3. 0. 0*4, 6*| nonadee- 7- en
e- 4- car boxy¥P@u74ed et hyl ester (101) Qui nazolinol der PEREPYRO/PGHY
(125 ng, 0.44 mmol) was coupled to cofound 100 (200 ng, 0.4 nmol)
as described in exanple 52. The afforded crude product was 25 purified
by flash chromat ography on silica gel eluted with 1% MeOH i n di et hyl

: . 0
et her, mhlcg gavglhﬂe title conpound (240 ng, 78% . WD 2007/014927

PCT/ EP2000/ 06: I M (M¥I-1)+ 766.3 Exanple 102 F 10 Nyj:~ .N
0O O-HOH NOS5

18-[ 2- (4- Fl uor o- phenyl ) -7- nethqu 8- netm{D;?ulnﬁzolln 4-yl oxyl -1 4- (4-
met hoxy- ﬁ’

benzyl) -2, 15- di oxo- 3, 14, 16-tri az cloki4zé &._0*4, 6*1 nonadee- 7- en
e-4-carboxylic acid (102) The ethyl estjer npound 101 (240 ny,

0. 31 mol ) was hydrol yzed as descri bed i | e 20, which gave the

title conpound (200 ng, 86%. 10 Ms (Mtl-r+) 738. Exanple 103 F 'O
NN OOO

5 18-Hydroxy-14-(4-methoxy-benzy!)-2,15-dioxo-3,14,16-triaza-tricyclo[ 14.3.0.0%4,61-

nonadec-7-ene-4-caroxylic acid ethyl ester (100)
Compound 99 (1g, 1.48 mmol) was dissolved in 1,2-dichloroethane (2 1). The mixture
was degassed for 15 min using a stream of argon, Hoveyda-Grubbs catalyst (II) (50 mg,
5 mol%) was added and the mixture was refluxed for 4h. The solvent was evaporated

10 and the crude ester was dissolved in tetrahydrofuran (100 ml), methanol (50 ml) and
water (50 ml), The mixture was cooled 0 °C on ice-bath. Aqueous lithium hydroxide
(20 ml, IM) was added and the mixture was stirred at 0 °C for 4 h. The volume was
then doubled with water and the mixture acidified with acetic acid. Extraction
(dichloromethane) followed by flash chromatography (methanol 1-—5 % in ether) gave

15 pure title compound (450 mg, 61 %).
MS (M+H)™ 500.

Example 101

20 18-[2-(4-Fluoro-phenyl)-7-methoxy-8-methyl-quinazolin-4-yloxy]-14-(4-methoxy-
benzyl)-2.15-dioxo-3,14,16-triaza-tricyclo[14.3.0.0%4.6*Inonadec-7-ene-4-carboxylic
acid ethyl ester (101)
Quinazolinol derivative (92) (125 mg, 0.44 mmol) was coupled to compound 100
(200 mg, 0.4 mmol) as described in example 52.The afforded crude product was

25  purified by flash chromatography on silica gel eluted with 1% MeOH in diethyl ether,
which gave the title compound (240 mg, 78%).




11 ONILN-S --Q NOHII Vv Cyclopropanesul fonic acid
118- (2- (4-f 1 uoro-phenyl)-7-nmet hoxy- 8- net hyl - qui nazol i n-4- 15 yl oxyl -
14- (4- met hox9-206iz4pp) - 2, 15- di oxo- 3, 14, 16-tri aza- PCT/EP2006/064822
tricyclo(14.3.0.0*4, 6*l nonadee- 7- ene- 4ticar bonyl | -am de (103)
Cycl opr opanesul fonam de (99 ng, 0.8 mmol) was coupled to the acid 102
(200 ng. 0.27 nmmol), as described in exanple 21. Purification by
| I PLC gave t hES{MftR @Hpound (75 ng, 33 %. 20 MB (MH" 839. WD
2007/ 014927 PCT/ EP2006/ 064822 112 Exanple 104 F O\ NN OOy N"
,NO NTTOf O H K O H Cyclopropanesul fonic acid
{ 18- 12- (4-f| uOro-pheryl ) - 7- met hoxy- 8- net hyl - qui nazol i n-
4-vl oxvl - 2, 15-di oxo- 3, 14, 16-tri aza-tri 3. 0. 0*4, 6*]l nonadee-7-¢
ne- 4- carbonyl }- 5 ani de (104) Conpe8 ng, 0.09 mmol) was
stirred for 2 hin a mxture of dichlQre<_KNethane-trifluoroacetic
acid; 2:1. Evaporation and purification hy T-1PLC gave pure title
conpound (25 ng, 38%. M (MFHP- 719.0. : 10 Exanple 105 C SsO

o)

O

00, o oo
N Q
w

5 18-[2-(4-Fluoro-phenyl)-7-methoxy-8-methyl-quinazolin-4-yloxy]-14-(4-methoxy-
benzyl)-2.15-dioxo-3.14.16-triaza-tricyclo[ 14.3.0.0*4.6* Inonadec-7-ene-4-carboxylic
acid (102)
The ethyl ester of compound 101 (240 mg, 0.31 mmol) was hydrolyzed as described in
example 20, which gave the title compound (200 mg, 86%).
10 MS M+ 738.

Example 103

o
[ qr 0 o
0 B
O N N ot
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N~ © 71 70
!

Cyclopropanesulfonic acid [18-[2-(4-fluoro-phenyl)-7-methoxy-8-methyl-guinazolin-4-
15  yloxyl-14-(4-methoxy-benzyl)-2,15-diox0-3.14,16-triaza-
tricyclo(14.3.0.0*4 ,6*nonadec-7-ene-4-carbonyl]-amide (103)
Cyclopropanesulfonamide (99 mg, 0.8 mmol) was coupled to the acid 102 (200 mg,
0.27 mmol) as described in example 21. Purification by HPLC gave the title compound
(75 mg, 33 %).
20 MS (M-H) 839.




O Et henesul foni c acid 4-chl oro-2-net hyl phenyl ester (105) To a
stirred m xture of 4-chloro-2-nethyl phenol (24.7g, 173mmmol) in
acetone (10 m ), 15 dichloroethane (25 m) and water (45 m) at 0-5
C was addéﬂOdWHWYMPEe si mul t aneously 2-chl or o-| - et hane® Gl Rjiaipp+522
chloride (28.2 g, 173 mml) and a sollltion of 25% sodi um hydr oxi de
(60 g) during approximtely one hour. The m xture was stirred for
one hour at é&ﬁ%ﬂ%ﬁ@_one hour at room tenperature. Water was added
and the m x extracted twice with The organi ¢ phase was
dried with sodi um 20 sul phat e, flltered evapor at ed under reduced
pressure. The residue was purifi® umm chr omat ogr aphy on
silica gel eluted with hexane-eth > tate whi ch gave the title
conmpound (33.4 g, 83% . Exanple 106 Cb QZN 0' S 25 Et henesul fonic
acid 4-chl oro-2-net hyl -5-ni trophenyl ter ¢ 1Q6) "~ CVO 2007/ 014927

PCT/ EP2006/ 064822 113 Conpound 1Q5 gi. 142 nmmol ) was di ssol ved
in cold concentrated sul phuric acidN )Haﬁ3198@6n|tr|c acid (9.8
g) was added drop w se while coolingjbgébng the tenperature bel ow
10 C. The mxture was stirred for one hour”at about 5C. The m xture
was added to ice water and extracted three tines mnth ethyl acetate.
The 5 or ganiCyddpasganswaioniaabied 1 8\ ' g |- g irch

sul phate and,_
i sol ated by
hexane- ethylanzigetlQfk. Yield: 30 g = 75% 10 Exanple 107 G 2N OH
4- Cnl or o- 2- rte&dmdunéammeﬁgmm@m@asénmlwm Bﬁh ohixornodtlold6

(27.8g, 100 a Sy Q ngﬂﬂP

et hanol wat eF° %?’Ebﬂe e?w\?\%srargﬁ% S E{n% Unﬁ é‘ﬁp% tl‘l% egurgtlﬂe
(5% 15 wascoawded! @Adng 8% xt ure was extract ed three times with
DCM  The or gaRi(g-Ihaseo.

10

Example 105

Cl
\CEO\\S .0
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Ethenesulfonic acid 4-chloro-2-methylphenyl ester (105)

To a stirred mixture of 4-chloro-2-methylphenol (24.7g, 173mmol) in acetone (10 ml),
15 dichloroethane (25 ml) and water (45 ml) at 0-5 °C was added drop wise

simultaneously 2-chloro-1-ethane sulfonyl chloride (28.2 g, 173 mmol) and a solution

of'25% sodium hydroxide (60 g) during approximately one hour. The mixture was
stirred for one hour at 5°and for one hour at room temperature. Water was added and
the mixture was extracted twice with DCM. The organic phase was dried with sodium

20 sulphate, filtered and evaporated under reduced pressure. The residue was purified by
column chromatography on silica gel eluted with hexane-ethyl acetate which gave the
title compound (33.4 g, 83%).

Example 106

Ct o
T %o
O,N 0" A

Fthenesulfonic acid 4-chloro-2-methyl-S-nitrophenyl ester (106)

25




was dried with sodi um sul phate and evaporated under reduced pressure
whi ch gave the title conpound (19 g, 100% . I-1-NVR CDC13 6 2,30 (s,
31-1), 7.24 (s, 1H), 7.40 (s, 11-1). 20 Exanple 108 CI 02N O

1- Chl or o- 4WH€PW%&§”5 met hyl - 2- ni t robenzene (108) To a StGTFage/004822
sol ution of 4-chloro-2-nethyl-5-nitrdphenol (18.8 g, 100 mml) in DV
(200 M) was added potassium carbonate (13.8 g, 100 nmmol) and net hyl

iodide 25 (2 )1~ THE red f

hour & at r oont T 0D (PR g M TS SieBy S S Bt b bl
was. ext ract ed0uH) and 48 meisriamcidh(9ek ﬁwasatd@qdatr@ wwméuleﬁgdmgdo pteagke was
waz heddwI th t@ﬁlbaﬁ%@wm 1@\#@%&@%@9@ wi whal %é@a@l heuIPHRL 8T, %Hader
reauce pressure I C Ve | CO oun .

ol o 00 REER R R0 5607 b HibSpen e b o 4. The

4- Met hox > 5-greariy/phage wit washbé hziomivith biiee, 260D Witisodiwh gulphato apbavapord ©8

(20 g, 100 rﬂﬂalar)re@&@ f%@:ﬂl% ’I@l)é%ﬂicﬂ@tv('a%lso%etﬂoy&%ﬁn AERb had ogra }(1)yon silica
n- met hyl - pyrr %Bééﬂt was stirred for 20h at 140- The

m xture was g Iacﬁ?:tﬁt ate filtered and vvashed f our
times with Wﬁkkﬂ: 30 ghel56% ganl c phase 5 was dried with sodi um sul phate
and evapor ated under reduced pressure. The residue was purified by
colum chromat ography on silica gel eluted with hexane-ethyl acetate
whi ch galfe E&@Etﬂ.‘-fﬂ%& conpound (8 g, 41% . 'IT-NVR CDC13 3 2,38 (s,

311), 4,00 (s, 311), 7,61 (s, 11-1)° §, 11T) 10 Exanple 110 O

H2N CJZN O 4-Met hoxy-5- met hyl - 2-nitrob m de (110) To a m xture of

4- met hoxy- 5- nmet hyl - 2-ni tro- benzoni tO,N[ e~(8 @H 40 mmpl ) and water (50
m ) was added concentrated sul phuric acid (65 nl) and the m xture was
stirred for }?I h ur§ at 00-1}(970. The m xture was allowed to

stay overni
A solution of compound 106 (27.8g, 100 mmol) and potassium carbonate (27,6 g,

200 mmol) in ethanol water 1/1 (600 ml) was refluxed for one hour. Citric acid (5%)
15 was added and the mixture was extracted three times with DCM. The organic phase

was dried with sodium sulphate and evaporated under reduced pressure which gave the

title compound (19 g, 100%).

'FI-NMR CDCls 8 2,30 (s, 31T), 7.24 (s, 1H), 7.40 (s, 1H).

DO
o,N o~
1-Chloro-4-methoxy-5-methyl-2-nitrobenzene (108)

To a stirred solution of 4-chloro-2-methyl-5-nitrophenol (18.8 g, 100 mmol) in DMF
(200 ml) was added potassium carbonate (13.8 g, 100 mmol) and methy] iodide

20 DBxample 108

25  (21.3 g,150 mmol). The mixture was stirred for about two hours at room temperature.
5% Citric acid was added and the mixture was extracted three times with ethyl acetate.
The organic phase was washed with brine, dried with sodium sulphate and evaporated
under reduced pressure which gave the title compound (20 G, 100%).

r
O.N o~

2

30  Example 109



with water and dried which gave the title conmpound (7 g, 83%.
Example I | | 0O H2"4'" HZN O 20 4- Met hoxy-5- et hyl - 2- anmi no- benzani de
(111) Compound 110 (7.0 g, 33.3 mmol) was hydrogenated in EtCOH (200
m) and r aQHIHLE 0 g) overni ght at room tenperat ur € EERBY6HE{822
The catalyst was filtered off and wddhed with di oxane and et hanol .
The solvent was renoved under vacuo and the product was isolated by
colum chro gel t? u ;.o‘ wi th 25 di chl or onet hane
and 3% met ha ' %2007/ 014927 PCT/ EP2006/ 064822
115 Exanpl e/\_]:erZlute@dmp\dund 108/(&0 gO-(DO mmoI) and copper cyanide (11.25 g, 125 mmol) in

7- Met hoxy- 6- Hﬁ{ehjé/ -p%—rdmﬁﬂé/ b'(&Wnﬂav?eels{n@QT £b¢ 9bn étjilié’)l SJ@C aTHE'rK&%h"r@wst
conpound 111

I C [
hobt - hydr at &4 Euie%ﬁl%betﬁﬂzacﬁﬁtﬁlf?tefeﬁ $ Wﬁ?& ‘(%&i”}?ﬁ )’““%é‘éa“‘édﬁ*g;of@ﬂﬁ@ %’ 4
g, 12.5 rﬁml‘)/asadidzd'ﬁE‘m spdiudtsuighatebAd Svapomked wade redecdrpoctaure Thasesidue
stirred at 9
the mixture u&‘&ﬁ%@f&?‘%ﬁ'ﬁ%ﬁ%ﬁ%"a@é o B L e RO, 1 A0 AR
organic phas‘é A EAVRERNEE Samtneupd (3 44%% saturated sodi um hydr ogen
car bonat e solfUNMIDCDTNES DBYARIFA) PhasE, STas 761 i(edTiN 1,78 gotiinum 10
sul phate and evapor at ed under reduced pressure. The residue was
refluxed for two hours with sodiumcarbonate (2.65 g, 25 mpl) in
100 m ethaneiamma b0 1/1. 5% Citric acid was added and the mixture
was extracted three times with et hyl Shcetate including 10% TI-1F.
Silica gel was added, the sol vent ated and the product was
i a gel eluted with
hexane-ethyl acetate. 15 Yield : 1.3 %*"H NVR dnso-d6 6 2. 21
(s 3H), 3.96 (s, 31-1) , 7.17 (s, 1H), 7.58 (m 3H), 7.82 (s, 1 H),
.18 (m 21- I . Exanple 113 O N~
ethoxy-5-methyl-2-nitrobenzamide (110)

To a mixture of 4-methoxy-5-methyl-2-nitro-benzonitrile (8 g, 40 mmol) and water
(50 ml) was added concentrated sulphuric acid (65 ml) and the mixture was stirred for

15 2.5 hours at 100-110 °C. The mixture was allowed to stay overnight, filtered, washed
with water and dried which gave the title compound (7 g, 83%).

Example 111
O

H,N o~

20 4-Methoxy-5-methyl-2-amino-benzamide (111)
Compound 110 (7.0 g, 33.3 mmol) was hydrogenated in EtOH (200 ml) and raney-ni
(5.0 g) overnight at roomn temperature at 50 psi. The catalyst was fiitered off and

washed with dioxane and ethanol. The solvent was removed under vacuo and the
product was isolated by column chromatography on silica gel eluted with
25  dichloromethane and 3% methanol. Yield: 3.4 g = 56%.



OAdl NOOH OLX 20 17-

7- Met hoxy- 6- met hyl - 2- phenyl - qui nazol i n- 4-yl oxv) - 13- net hyl - 2. 14- di oxo-
3,13,15- triaza-tricycloi 13.3.0.0*%4, 6*| oct adec- 7- ene-4-car boxylic
acid (113)WQuiiazei27 nol derivative (112) (480 ng, 1.8 rfOVHP200a864822
coupl ed to compound 15 (550 ny, 1.5 rfhdl) as described in exanple 16,
foll owed by renoval of the boc group 25 as described in exanple 17,
coupling of P+nn hyl.- 1- hexenyl am ne as described in exanple 18, a
ring cI05|ngJﬁ@¥%¥ﬁt%is reaction as described in exanple 19 and WO
2007/ 014927 PCP/ EP2006/ 064822 116 hydrol ysi s the ethyl ester as
described in exanple 52, which gawe the f{jtle B gnpound (290 ny,
309% . Ms (M) + 599. 5Exarrp|e/1 INTOY O11 NS _ < O
Cycl opropanesul fonic acid
117- ( 7- met hoxy- 6- met hyl - 2- phenyl - qui nazol]i n- 4-yl oxy) - 13-

met hyl - 2, 14- di oxo- 3, 13, 15-triaza-tricycl &13. 3. 0. 0*4, 6*| oct adec- 7- ene
-4-carbon amde (114) 10 Cycl opropanesul foneam de (202 ny, 1.67

mol ) vas Corlme%xw ﬁq&ﬁgazzg' Hjen%ﬂ-%iﬁz?zggnémm 51@2%8 ol é as deﬁ/cs ribed
in exa e ave C ou , .
(ML) _r:p702 ‘E@(W@ o%igmpounﬁ 1 5 gg, 100%08 ehzolc ggd (1 d?gg 12 mmol) and
hobt-hydrate (1.87 g, 12 mmol) in dry DMF (60 ml) was added EDAC (2.4 g,
12.5 mmol) and TEA (1.75 ml, 12.5 mmol) and the mixture was stirred at room

temperature for 60 h. 5% Citric acid was added and the mixture was evaporated three
times with ethyl acetate. The organic phase was washed with brine and saturated
sodium hydrogen carbonate solution. The organic phase was dried with sodium

10 sulphate and evaporated under reduced pressure. The residue was refluxed for two
hours with sodium carbonate (2.65 g, 25 mmol) in 100 ml ethanol-water 1/1, 5% Citric
acid was added and the mixture was extracted three times with ethyl acetate including
10% THF. Silica gel was added, the solvent was evaporated and the product was
purified by column chromatography on silica gel eluted with hexane-ethyl acetate.

15 Yield: 1.3 g=50%
"H-NMR dmso-ds & 2.21 (s, 3H), 3.96 (s, 3H) , 7.17 (s, [H) , 7.58 (m, 3H), 7.82 (s,
1H), 8.18 (m, 2H).

Example 113

e
Oﬁ“"' NZ "OH
~N o i
20 NS

17-(7-Methoxy-6-methyl-2-phenyl-quinazolin-4-vloxy)-13-methyl-2,14-diox0-3,13,15-
triaza-tricyclol13.3.0.0%4.6*]octadec-7-ene-4-carboxvlic acid (113)
Quinazolinol derivative (112) (480 mg, 1.8 mmol) was coupled to compound 15

(550 mg, 1.5 mmol) as described in example 16, followed by removal of the boc group
25  as described in example 17, coupling of N-methyl-1-hexenylamine as described in
example 18, a ring closing metathesis reaction as described in example 19 and



O OH/ O 150

4- Met hoxy- 3- net hyl - 2- ((5- met hyl - pyri di ne- 2- car bonyl ) - am nol - benzoi c
acid nethyl ester (115) 2- Am no-4-net hoxy- 3-net hyl - benzoic acid

met hyl estwO 04@049%, 2 mmol) and 5- net hyl - pyri di ne- 2-1EarBERYpIp-522
acid (280 nmol, 2 mmol) where dissol Viédl in dichloro- 20 nethane (8
m) and pyridine (1 n1) Phosphor ous oxychl oride (0.37 n1) mas added
while coolin i.cez The m xture was | h then
81| oved to Al SBREEH I A LA SO PR e 6 DoAY
M was adde@%mg, 80f8).m xture were extracted wi t h di chl or onet hane.
Purificatiomfy fugﬁ;chronatography on silica gel (ether-pentane
1:1) gave pure(tlt e conpound (410 ng, 65 %9. M5 (MI1)+ 315.1 25 WO
2007/ 014927 PCT/ EP2006/ 064822 117 Exanple 116 O HOH O

4- Met hoxys 3-Peiniprd 12 f (5- met h} | - pyri di ne- 2- car bonyl ) - am nol - benzoi c

acid (116) Conpound 115 (620 , 1.9 was hydrol yzed by the
procedure described in 5 Exa e 91,, gave pure title conmpound
(590 nmg, 100 . M5 (MT-T)' 301 anple 117 IONaN N OH 10

7- Met hoxy- 8- net hyl - 2- (6- net hyl - pyridiagN2-yl ) - gui nazol i n-4-ol (117)
Compound 116 was heated in formam de @at 150 C for 5-6 h. Water was
then added and the precipitated prodyct was filtrated off to give
pure title compound (397 ny, 71 @6. (MH' 282.1 15 Exanple 118

N
N N /<O o
0 il :]
Q;% N_IOSl

Cyclopropanesulfonic acid [17-(7-methoxy-6-methyl-2-phenyl-quinazolin-4-yloxy)-13-
methyl-2,14-dioxo-3,13,15-triaza-tricyclo[13.3.0.0%4,6%octadec-7-ene-4-carbonyl]-
amide (114)

10 Cyclopropanesulfoneamide (202 mg, 1.67 mmol) was coupled to the acid 113 (200 mg,
0.33 mmol) as described in example 89, which gave the title compound (90 mg, 38%).

MS (M-+H)" 702.
0O
S SURSE
N
0 =

s

Example 115

15 0

4-Methoxy-3-methyl-2-[(5-methyl-pyridine-2-carbonyl)-amino]-benzoic acid methyl

ester (115)
2-Amino-4-methoxy-3-methyl-benzoic acid methyl ester (400 mg, 2 mmol) and 5-

methyl-pyridine-2-carboxylic acid (280 mmol, 2 mmol) where dissolved in dichloro-
20  methane (8 ml) and pyridine (1 ml). Phosphorous oxychloride (0.37 ml) was added

while cooling on ice-bath. The mixture was left at 0 °C for 1 h then allowed to attain

room temperature, Aqueous sodium hydroxide (20 ml, 1M) was added and the mixture

were extracted with dichloromethane. Purification by column chromatography on silica

gel (ether-pentane 1:1) gave pure title compound (410 mg, 65 %). MS (M-H)"™ 315.1
25



ONN T, -NO "NN "N-N.../ OOa ™ 17-f

7- Met hoxy- 8- nmet hyl - 2- (6- et hyl - pyri di n- 2-yl ) - qui nazol i n-4-vl oxyl -1 3-m
ethvl 2 14-dioxo-3 13 15-triaza-tricvclof 13.3

0. 0*4. 6*| ovOadeaH P2ene- 4- car boxylic acid (118) Qui nazolGTigt2006/664822
derivative (117) (198 ng, 0.7 nmol) wWd% coupled to conpound 51 (268
20 ng, 0.7 mmol ) followed by hydrolysis of the ethyl ester as

descri bed in_exanple 52 which gave the title conpound (50 ny, 10%.
WO 2007/ 0149B%anmder} ¥po006/ 064822 118 (M+H) + 615. 3. Exanple 119 O
NN N O~-NNHS< 11 3 O5 Cycl opropanesul fonic acid { 1 7-f
7-nethoxy-8-nethy|-2-(6-nethy|-(éy [

qui nazol i n-4-yl oxyl - 13- net hyl - 2,
(13.3.0.0*4, 6*| oct adec- 7- ene- 4-ca - 119) Conpound 118
(50 ng, 0.08 mmol ) was reacted with7cyg oﬁﬁopanesulfonic acid am de
(44 nmg, 0.36 mmol ) according to the prozedure described in Exanple 53
whi ch gave 10 the title conpound (13 ng, 22 %9. Ms (MMt 718.2

Exanpl e 120 LQ]\/\Ietl%\cl)x\v-3-nC1)ethyI-2-[( 5-methyl-pyridine-2-carbonyl)-amino]-benzoic acid (116)
Compound 115 (620 mg, 1.9 mmol) was hydrolyzed by the procedure described in
5  TExample 91, which gave pure title compound (590 mg, 100 %).
MS (M-H)™ 301.1.

oxo- 3,113, 15- triazatri cycle

Example 117

| “
0 N\ N
=N
OH

10 7-Methoxy-8-methyl-2-(6-methyl-pyridin-2-yl)-quinazolin-4-01 (11 7)
Compound 116 was heated in formamide at 150 °C for 5-6 h. Water was then added
and the precipitated product was filtrated off to give pure title compound (397 mg,
71 %). MS (M-H)" 282.1

15  Example 118

\N\‘(N " o
-llll/
0o 0 gﬁ im

17-[7-Methoxy-8-methyl-2-(6-methyl-pyridin-2-yl)-quinazolin-4-yloxy]-13-methyl-
2.14-dioxo-3.13,15-triaza-tricyclof 13.3.0.0*4,6*]octadec-7-ene-4-carboxylic acid (118)
Quinazolinol derivative (117) (198 mg, 0.7 mmol) was coupled to compound 51 (268

20  mg, 0.7 mmol) followed by hydrolysis of the ethyl ester as described in example 52
which gave the title compound (50 mg, 10%).




NNO OH
17- (7- Met hoxy- 6- net hyl - 2- phenyl - gui nazol i n- 4-yl oxy) - 13- net hyl - 2, 14-di
oxo- 3, 13,15 15
triaza-triwPcloiId23. 0. 04, 6*| oct adec- 7- ene- 4- car boxy| i RETAH2606(0¢:3¢9
Qui nazol i nol derivative 112 (200 ny, @853 mmol ) was coupled to
compound 51 (268 ng, 0.7 mmol) followed by hydrolysis of the ethyl
ester as dﬁé%rwgf§ﬁngb€§anple 52 which gave the title conpound (36

ng, 119%. é WO 2007/ 014927 PCT/ EP2006/ 064822 119
Exanple 121 O NO N//O0O NNH" Cyclopropanesulfonic acid f
17- ( 7- met hoxy | - 2- phenyl - qui nazol i n-4-yl oxv) - 13-

W)Icagr)l((lj_ iRy

nmet hyl - 2, 14- 3,15-triaza-tricycl gil13. 3.0.0*4, 6*| oct adec- 7- ene
_4-carbonvl |- 5 anide (121) Rea¢t| n of [fhg acid 120 (36 ngy, 0.06
mml) with cyclopropanesulfonlc i de8” ~Saccording to the
procedure described in Exanple 53 ¢ the title conpound (8 ng, 19

%. M5 (MH' 703. 10 General procedyte for the preparation of
substituted quinazolin-4-ols R6 R6 O R11 NOR11 HR9O R11 NRO O +
ROITkCl Yi OIN [Al NH2 [B] [ NH [ ] OH To a suspension of a

substituted 2-am no-benzam de [A]N i ngdry THT (60 m) was
added pyridine (2 eq) and the m x{ uje e@obed to C. The acid
chloride [B] 15 (1.25 eq) was added slo ﬁQ—Kbe nlxture was
stirred at roomtenperature overnight. "he nﬂxture was evapor at ed

under reduced pressure and then suspended in water. The conpound was
left in the MaLer JaRlsufiORE a08Y1 517 telo?l- 89 ARH. MRS NS i COL f. wat er
quinazolin-4-yloxy]-13-methyl-2.14-diox0-3.13.15-
triazatricyclo[13.3.0.0*4.6*]octadec-7-ene-4-carbonyl} -amide (119)
Compound 118 (50 mg, 0.08 mmol) was reacted with cyclopropanesulfonic acid amide

(44 mg, 0.36 mmol) according to the procedure described in Example 53 which gave
10 the title compound (13 mg, 22 %). MS (M-H)" 718.2

Example 120

17-(7-Methoxy-6-methyl-2-phenvyl-quinazolin-4-vloxv)-13-methvyl-2,14-dioxo-3,13,15-
15  1triaza-tricyclo][13.3.0.0*%4,6*Joctadec-7-ene-4-carboxvlic acid (120)
Quinazolino! derivative 112 (200 mg, 0.53 mmeol) was coupled to compound 51

(268 mg, 0.7 mmol) followed by hydrolysis of the ethyl ester as described in example
52 which gave the title compound (36 mg, 11%). MS (M-H)" 600.



and diethyl ether. The product [C] was dried under vacuum Yield:
90-100% When the acid chloride [B] used was a nicotinyl chloride
hydrochl oride, then 2.5 eq of 20 pyridine was used and the m xture
was stirre@Of2o¢724937days at roomtenperature instead OfCTORRINIGHDGRAL |
The forned anide [C (1 eq) was added!fo a suspension of sodi um
carbonate (2.5 eq) in a 1:1 mxture of water and Et OH and t he

m xture was éefl$x§d for two hours. The Etd -1 was renoved under
reduced pres = olution of 5%citric acid was added and 25 the

m xture was allowed to stay ovefni ght.product [D] was isol ated

by filtration, then washed with Iw.ard-di et hyl ether and dried
under vacuum WO 2007/014927 PCT/ 0¢/ 064822 120 Exanple 122 ip ~
M ~ N OH 7-Methoxy-8-nmethyl 2-p i Y din-3vl-ouinazolin-4-ol (122) 5
The general procedure described above?was fol |l owed using

2- am no- 4- met hoxy- 3- net hyl benzam S benzam de derivative and

ni coti nyl chloride hydrochl oride Es d chloride, which gave the
title conpound (2.5g, 92%, [M+H #268. amplg 123-N 110 10 OH

7- Met hoxv- 8- met hyl - 2- pyri di n- 4yl - syPndzoki nj4lolq(123) The general
procedure descri bed above was follo ing &-am no- 4- net hoxy- 3-

nmet hyl benzam de as benzam de derivative and isonicotinoyl chloride
hydrochl oride as acid chloride, which gave the title conpound (1.6
g, 60%, [ MMMMMMWﬁ-mﬂwl-Z-phenvl-qumazo11n-4-y10xv)-13-
7- Met QOXV-g-rﬂ&hﬂ_ iéﬁdigkb- 13 lsit]fialilfliib k 19B.0 03526 otfage 4’&6@#?0@0% 1éo
pr ocedur escll above was followed using 2-am no-4-met hoxy-

met hyl bghz§W%g%nglbenzanide derivative [Al and acetic acid chloride
as aci d chl ordagiéon ¢ighe agjghil Hh(3§ange 00Renmel) with epigrsopraeyudiopicgeid HoBAe .

" H NVR DVSO-doBorfing 1@ theProcdtlire déscABed i Exhple)s3, gav theMitleZbmpbund( 838k, (S,

31-1), 7.18 1(9q%)_ MS (M-H)" 703.

10  General procedure for the preparation of substituted quinazolin-4-ols

R6 R :ﬁ\ R
R11 N o R11 N“Rg  R1 NQT/RQ
H
O 4 RQJLCI — o ZN
NH, NH OH
[A] [B] [€] : (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]

15 (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

20 pyridine was used and the mixture was stirred for 2-3 days at rcom 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
EtOH was removed under reduced pressure, a solution of 5% citric acid was added and

25  the mixture was allowed to stay overnight. The product [D] was isolated by filtration,

then washed with water and diethyl ether and dried under vacuum,



211), 7.96 (d, 2H), 11.88 (s, 111). 'WD 2007/014927 PCT/ EP2006/ 064822
121 Exanmple 125 ,0\ N~ OH

7- Met hoxy- 8- net hyl - 2- (4- met hoxyphenyl ) - qui azol i n-4-ol (125) The

gener al prb@e”(ﬂW‘é“ﬁéscn bed above was followed using  PCT/EP2006/064822
2- ami no- 4- met hoxy-3 5 methyl benzani dé” as benzani de derivative [A]
and 4- nmet hoxybenzoic acid chloride as acid chloride [B], which gave
the title conmpound (5.5 g, 92% . 'H-NVR DVSO-D6 6 2. 38 (s, 3H), 3.82
(s, 3H, 3.92 (s, 3H), 7.04 (d, 211), 7.20 (d, [II-1), 8.00 (d, 1H),
8.20 (d, 214kxamgle 1B (s, 1H). 10 Exanple 126 ,0\ \ iN OH

8- Met hoxy- 2- phenyl - qui nazol i n-4-o0l (126) The eral procedure

descri bed above was fol | owed usi ngoz- am nE- 4=y hoxy- 3- net hyl

benzam de as benzani de derivative | d¥enZoyl chloride as acid
chloride 15 [B], which gave the titt grpound (2.0 g, 809,

[ MF1T] =253. ' 11-NMVR DVBO-D6 8 3.97 (s, 3%;-1), 7.39-7.72 (m 61-1),
8.19 (m 211), 12.48 (s, 11-1). Exanple 127 110\ M \ F 1 / ~N OH
20 2-(3-17l uor o- phen 1) -7- rrethox -8-meth_|-g i nazolin-4-ol (127) The
general procedtile S RE b eroym 14 5

2- am no- 45 rreTlIm)geyiera}pmeéduyd debﬁnmaabmlev&s fdﬂmammdg 2ebino-dtmharkoxyd- and

oo (3 Ty o o S S

122  exanpl €€ ggie;:w qcb gfye tpe title compound (2.5g, 92%), IM+F

Example 123

=N
|
/O N\ T
=N
10 OH

7-Methoxy-8-methyl-2-pyridin-4vyl-quinazolin-4-¢l (123)

The general procedure described above was followed using 2-amino-4-methoxy-3-
methyl] benzamide as benzamide derivative and isonicotinoyl chloride hydrochloride as
acid chloride, which gave the title compound (1.6 g, 60%), [M-+H]=268.
t5
Example 124
0 N\
i

CH

7-Methoxy-8-methyl-2-ethyl-quinazolin-4-ol (124)
The general procedure described above was followed using 2-amino-4-methoxy-3-

20  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 DMSO-Ds § 1.2 (m, 3M), 2.38 (s, 3H), 2.6 (m, 2H), 3.90 (s, 3H), 7.18 (d,
2H), 7.96 (d, 2H), 11.88 (s, 1H).



iN IC OH 2-(3,5-Difluoro-phenyl)-7-nethoxy-8-nethyl-quinazolin-4-o0
(128) The general procedure described above was foll owed using
2- am no- 4- net hoxy-3- 5 nethyl benzam de as benzam de derivative [A]
and 3, 5- di Mowsvehzoyl chloride as acid chloride [ B]ECTWHI2E /¢t
the title compound (2.1 g, 85%, [MtI12]]=303. Exanple 129 ,0 \ N
OH 10 7- Met hoxy-8-nmet hyl - qui nazolin-4-ol (129) The title conpound
was fornmed a bi fduct when the ring closing reaction, step [B]
to [C], in tﬁﬁﬂgg%gial procedure was perforned(%g DMVF rather than in
Et OH. Exanple 130 0-1 ,O0O~P 0 O 10" H 1
17-[ 7- Met hox4- et hoxy- phenyl ) - 8- N
-13-net hyl - 2, 14- o
di oxo- 3,13, 15-triaza-tricycl of 13. 3.6 , 6*] oct adec- 7- ene- 4- car boxyl i
c acid (130) Quinazolinol derivative (d25) (281 ng, 0.949 mml) was
coupled to al cohol 51 20 (300 ng, 0.791 mmol) followed by hydrolysis
of the ethyl , §é€@£%§%g¢8¥%g§gggave the title
conmpound (1 CT/ EP2006/ 064822
123  Exanpl eTllegaeny:rat%)chge\ ep\ﬂnbiemab(@e was followed using 2-amino-4-methoxy-3-

5 methyl benzamide as benzamide derivative [A] and 4-methoxybenzoic acid chloride as

acid chloride [B], which gave the title compound (5.5 g, 92%)).
"H-NMR DMSO-D¢ & 2.38 (s, 3H), 3.82 (s, 3H), 3.92 (s, 3H), 7.04 (d, 2H), 7.20 (d,
1H), 8.00 (d, 1H), 8.20 (d, 2H), 12.18 (s,1H).

i n-4-yl oxyl

10 Example 126

8-Methoxy-2-phenyl-quinazolin-4-01 (126)

The general procedure described above was followed using 2-amino-4-methoxy-3-

methy] benzamide as benzamide derivative [A] and benzoyl chloride as acid chloride
15 [B], which gave the title compound (2.0 g, 80%), [M+H]=253.

"H-NMR DMSO-Ds & 3.97 (s, 3H), 7.39-7.72 (m, 6H), 8.19 (m, 2H), 12.48 (s, 1H).

N

Lxample 127

OH

20  2-(3-Fluoro-phenyl)-7-methoxy-8-methyl-quinazolin-4-ol (127)
The general procedure described above was followed using 2-amino-4-methoxy-3-
methyl benzamide as benzamide derivative [A] and 3-fluoro-benzoy! chloride as acid
chloride [B], which gave the title compound (2.1 g, 73%), [M+H]=271.




/N O H O Cycl opropanesul fonic acid {17-17-net hoxy- 2- (4- net hoxy- phenyl
-8-nmeth}l -

aui nazol i n-4-yl oxyl - 13- net hyl - 2, 14-di oxo- 3, 13, 15-triaza-tricyclof13. 3
. 0. 0% 4, 6*| WORUE I 43éc- 7- ene- 4- car bonyl } - am de X131) Thel@EERFO(18E}2
(70 ng, 0.111 nmmol) was dissolved in! (2ml). EDAC (26 ng, 0.133
mml ) was added and the mxture was stirred at roomtenperature over
night. Cyclpprapapssul fonic acid amde (15 ng, 0.122 mmol) and DBU
(351, 0.233 m’rgﬁ)niwas added and the reactiom m xture was stirred at
roomtenperature over night. 5% 10 Citric acild was added to the
reaction m xture, and the m xture was d with brine, dried
over Na2SO4 and purified by col um¥~ghrortht | (DCM MeOH 20:1) to
give the title conpound (29 ny, 36|\/§ I\/H 1) =733 Exanple 132 /
O~ /ONIN ON~N? ]J< NS/NOL
- Met hyl - evcl opr opanesul fonic acid { OH
17-17- met hoxv- 2- ( 4- met hoxv- phenyl) 8 nethyl
aui nazol i n- £2-4.a33fluara-phenvhy DAYg

tricycl of 13. Baclucdérdl &B&@@t@@@&b@d @Bkﬁwea@@élllﬂféﬁ'u]smgme{ﬂxﬂn& 4 3Rthohdyes- aci d

6oy ooy ey R o Rt B B O G presi oo oot e 2

over night. acidketgrideyBl.opridpgave shel titlgrrompeawidd2d g, 8%, 8@”?1@3030 061
mml ) and DBU (18 1, 0.117 nmml) was added and the reaction m xture
was stirred Jat rgoggterrper ature over night. WO 2007/014927

PCT/ EP2006/ 24 5% Citric acid was added to the reaction

m xture, and the mixture was extracted with brine, dried over Na2SO4
and purified by HPLC to give the title oi;md(9 mg, 22%. MS
(MrH) = 747. 5 Exanple 133 ~ON i N

OH

10 7-Methoxy-8-methyl-quinazolin-4-o0l (129)
The title compound was formed as a biproduct when the ring closing reaction, step [B]
to [C], in the general procedure was performed in DMF rather than in EtOH.

O\

=N
0
o
o\\l/N NZ kOH
N o}
d AN

17-[7-Methoxy-2-(4-methoxy-phenv])-8-methvl-quinazolin-4-yvloxy]-13-methyl-2,14-

Example 130

15

dioxo-3.13.15-triaza-tricyclo[13.3.0.0*%4.6*]octadec-7-ene-4-carboxylic acid
130
Quinazolinol derivative (125) (281 mg, 0.949 mmol) was coupled to alcohol 51

20 (300 mg, 0.791 mmol) followed by hydrolysis of the ethyl ester as described in
example 52 which gave the title compound (185 mg, 47%). MS (M+H)=630



00
2" ( 1- Et hoxycar bonyl - 2- vi nyl - eycl opr opyl car banoyl ) - 4- 17- net hoxy- 2- (4-m
et hoxy_ phen I) - 8- met hyl - gui nazol i n-4-yl oxyl -cycl opent anecar boxyl i c
acid tert-BOtN17E&Rer (133) 10 The alcohol 15 (550 m,PCﬂ/@’ZWP%?z
qui nazolinol 125 (533 ny, 1.8 nmol) a&Ad triphenyl phosphine (990 ny,
3.75 mmol) were dissolved in THE (40 m) and cooled to 0 C
Di i sopropyl pzinggeagiboxylate (0.74 nm, 3.75 mol) was added sl owy
and the slurry was allowed to reach room tenperature. After 12 h,
t he sol vent was renoved under reduced p sure and the residue was
taken up in ether and filtrateg IriNJ cag ion 15 by col um
chromat ography (Si 02; Toluene/ E 9:1- 4:1) gave the title
compound (919 ng, 95 %9. M5 (M+H) 6486. Exanmple 134 / 0~ N iN O
a O HoB 1, I i\ 10 0 20 0
2- (1- Et hoxycar bonyl - 2-vi nyl - evel opr opy] car banoyl ) - 4- 17- net hoxy- 2- (4-m
et hoxy- phenyl)-8-net hyl - gui nazol i n- I o~><y|i3 cygl opent anecar boxyl i c
acid (134) Conpound 133 (915 ng, T -~)‘%«va§—e@ssol ved in
di chl oromet hane (20 ni) and triethyl sibarfe’,(8.56 nL). TFA (20 nl)
was added dropw se at room tenper atWe NCO 2007/ 014927
13CT/ EP2006/ 064822 125 m xture was |eft for 3h at roomtenperature.
Renoval of t(liae\ ! i
(MET-T) * 590715 5 N :
guinazolin-4-yloxy]-13-methyl-2,14-diox0-3.13.15-{riaza-tricyclo[ 13.3.0.0%4.6%]-
5  octadec-7-ene-4-carbonyl}-amide (131)

The acid (130) (70 mg, 0.111 mmol) was dissolved in DCM (2ml). EDAC (26 mg,

0.133 mmol) was added and the mixture was stirred at room temperature over night.

Cyclopropanesulfonic acid amide (15 mg, 0.122 mmol) and DBU (35u], 0.233 mmol)
was added and the reaction mixture was stirred at room temperature over night. 5%

10 Citric acid was added to the reaction mixture, and the mixture was exiracted with brine,
dried over Na;SQO4 and purified by column chromatography (DCM/MeOH 20:1) to give
the title compound (29 mg, 36%). MS(M+H)=733

Example 132

/N 2

1-Methyl-cyclopropanesulfonic acid {17-[7-methoxy-2-(4-methoxvy-phenyl}-8-methyl-

quinazolin-4-yloxy]-13-methyl-2,14-dioxo-3,13.15-triaza-

tricyclo[13.3.0.0*4,6%]octadec-7-ene-4-carbonyl } -amide (132)

The acid (130) (35 mg, 0.056mmol) was dissolved in DCM (2ml). EDAC (13 mg,
20 0.067 mmol) was added and the mixture was stirred at room temperature over night.

Methylcyclopropanesulfonic acid amide (8.2 mg, 0.061 mmol) and DBU (18 pul, 0.117
mmol) was added and the reaction mixture was stirred at room temperature over night.



5

1- ({2- (1- Tex-5-enyl - et hyl - car banoyl ) - 4-f 7- met hoxy- 2- ( 4- met hoxy- pheny
| -8-nmeth}l- guinazolin-4-yl oxy]-cycl opentanecar bonyl } -am no

- 2-vi nyl - cy® Wprioprhecar boxylic acid ethyl ester (135)prqmier2awiod+si34
(723 ny, 1.227 mmol) was dissolved i n2bVF (25 nlL). Diisopropyl 10

et hyl am ne (633 ng, 4.91 rrrml) was added and the reaction m xture was
pl aced on an__ice-bath. geth yl -1 -hexen hydrochl ori de (266 1.78
mmol ) and HATG Q“G‘?@C‘@Nas afidedgioihgeqotinn muxitf arf e FFHE WaS e ed yigh
stirred at rm tlmmmaNmS@Jaod pdrified bHHPLG ol gienthe vds coepmmed mpd t he
resi due was )tMg 7ween Et OAc and aqueous sodium

bi car bonat e. ~The orggnl C ase was col |l ected and the crude product
was 15 purified by colum chrorrat ography (silica gel, Heptane/ EtOAc
80: 20- >50s 50Fxamghy &§®0r ati on of the sol vent gave the title conpound
(585 nmy, 70 9. Ms (MFH)' 685. Exanmple 136.L,0Q~ ONIN ONN..,
0 a 20 17-17- Met hoxy- 2- (4- met hoxy-p enyﬁ@/

- 8- net hyl - qui nazol i n- 4-yl oxyl - 13- 4-

di oxo- 3, 13-di aza-tricyclof 13. 3. 0. ~6¥Noct adec- 7- ene- 4- car boxylic
acid ethyl ester 136 WD 2007/014927 RCT/ EP2006/ 064822 126 The di ene
135 (585 ng, 0.854 mmpl) and Hoveyda- Giubbs catal yst, find generation
(50 mg) were dissolved in degassed a Iy 1‘132 di chl or oet hane (500
m.). The m xture was heated to%e mtérx e over-ni ght under
argon at nosphere. Evaporation of . and purification by

col um chromat ography (silica gel; Ileptanc//ZEtOAc 5 70:30) gave the
title conpound (420 nmg, 75 %9. M5 (MtH)® 658. Examlu e 137 ONIiN
0

2-{1-EBthoxvcarbonyl-2-vinyl-cyclopropylecarbamoyl)-4-[ 7-methoxy-2-(4-methoxy-

phenyl}-8-methyl-quinazolin-4-yloxy|-cyclopentanecarboxylic acid tert-butyl ester
133
10 The alcohol 15 (550 mg, 1.5 mmol), quinazolinol 125 (533 mg, 1.8 mmol) and
triphenyl phosphine (990 mg, 3.75 mmol) were dissolved in THF (40 ml) and cooled to

0 °C. Diisopropy] azidocarboxylate (0.74 ml, 3.75 mmol) was added slowly and the
slurry was allowed to reach room temperature. After 12 h, the solvent was removed
under reduced pressure and the residue was taken up in ether and filtrated. Purification

15 by column chromatography (SiO,; Toluene/ EtOAc 9:1-—4:1) gave the title compound
(919 mg, 95 %). MS (M+H)" 646.
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20  2-(1-Ethoxvcarbonvl-2-vinyl-cyclopropylecarbamoyl)-4-[ 7-methoxy-2-(4-methoxy-

Example 134

phenyl)-8-methyl-quinazolin-4-yloxy]-cyclopentanecarboxylic acid (134)
Compound 133 (915 mg, 1.417 mmol) was dissolved in dichloromethane (20 mL) and
tricthylsilane (0.56 mL), TFA (20 ml) was added dropwise at room temperature and the




FO ... H O
17- (7- Met hoxy- 2- (4- nmet hoxy- phenyl ) - 8- net hyl - qui nazol i n- 4-yl oxyl - 13- ne
thyl-2,14- 10
di oxo- 3, 13W@ a7 #427 cycl ol |1 3. 3. 0. 0* 4, 6*| oct adec- 7- ene- J2CAERFOHOPHI882
acid (137) Conpound 136 (420 ng, 0.639% mmol) was dissolved in a 96
mL. solvent m xture (THF 2: nethanol 1: water 1). Aqueous |ithium
hydroxide (6.4 nL, I M) added and th reaction m xture was
noat ed at S0TETgaS MG h BAIPPT BT B oS RORLAHRe ST Gahaiy
(silica gel,confamb{T3amog, 88%) MTMNoHpBEOhane) gave the title compound
15 (230 nmg, 57 %9. M5 (MF1l)+ 629. Exanple 138 O~ ONIN O N_N..O
/ O Ooa~i H 11 cl opropanesul fonic acid {
17-x7- met hox@’—@é‘lg%/‘ét—l%t hoxy phenyl) - 8- net hyl 20 o
qui nazol i n- 4-yl oxyl - 13- net hyl - 2, 14- di gxo- 3, iaza-tricycl 0113.3.0.0
*4.6*1oct adec- 7-ene-4-carbonyl }-am.des (¥ 2007/ 014927
PCT/ CP2006/ 064822 127 The acid 137 , 0.207 mol) and
N, N, - car bonyl di i m dazole (43 ngy, 0. 26 pl ) in THE (7 mL) were
heated to reflux for 2 hours. DBU (29 1) ¢ and
cycl opropanesul f onam de, prepared as ple i bgd on W03/053349, (28
ng, 0.23 mmol) was then added/an,d'\L,hﬁ[u ‘..-\u«/gs\sti rred at 60 C
over-night. The 5 reaction m xture vvascl)dil edwth ethyl acetate (25
m.) and washed with 0.5 Mcitric acid. Purifigation by HPLC gave 30
ng of thetitle conpound. M5 (Mt )" 732. Exanple 139 ~O NwCl i N
Cl 10 2,4-Dichl oro-7-nmnmethoxy-8-net hyl gui nazol i ne (139)
1-({2-(Hex-5-enyl-methyl-carbamoyl)-4-[ 7-methoxy-2-(4-methoxy-phenyl)-8-methyl-
guinazolin-4-yloxy]-cyclopentanecarbonyl}-amino)-2-vinyl-cyclopropanecarboxylic
acid ethyl ester (135)
The acid 134 (723 mg, 1.227 mmol) was dissolved in DMF (25 mL). Diisopropyl
[0 ethylamine (633 mg, 4.91 mmo]l) was added and the reaction mixfure was placed on an
ice-bath. N-methyl-1-hexen hydrochloride (266 mg, 1.78 mmol) and HATU (676 mg,

1.78 mmol) were added and the mixture was stirred at room temperature for 1 h. The

solvent was removed and the residue was partitioned between EtOAc and aqueous
sodium bicarbonate. The organic phase was collected and the crude product was

15  purified by column chromatography (silica gel, Heptane/ EtOAc 80:20--50:50).
Evaporation of the solvent gave the title compound (585 mg, 70 %). MS (M+H)" 685.
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Example 136
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20 17-I7-Methoxy-2-(4-methoxy-phenyl)-8-methyl-quinazolin-4-yloxy}-13-methyl-2, 14-
dioxo-3,13-diaza-tricyclo[13.3.0.0*4. 6%]octadec-7-ene-4-carboxvlic acid ethyl ester
136




Trichl oronmethyl chloroformate (3.60 nL, 29.8 nmol) was added under
nitrogen to a solution of 6-cyano-3-nethoxy-2-nmethylaniline (77)
(3.2 g, 19.7 mol) in acetonitrile (0.809 g, 19.7 mvpl). The
resul ti ng P&aOt1VOM2M xture was heated in a seal ed tube RET/ERZGEO6H4822
After 12h, the reaction mixture was sidtcessively cooled down to room
15 tenperature, partitioned between ice-cooled water and Et OAc, dried

(Na2SO4) and_ eyapoy.at Purficatjon col chr omat ogr.aphy
(or adi ont - B Ehes ehpdesSs e, {654 o) Sae Pivaicer b e R gaiiaion
(3.17 g, 85%S50asg)averodasgedsoeghsserthand dry24BdicMetdethane &0&mdl)eTHoAdixt@:
NYCl i N 20 =4 i -85 ' '

(140) A sol ult oot R (g eyl B R REBsialh of
added to 2, 4thgselnead Pyriiretipn Ry CHURB EHMGiETR brsliﬁﬁé gel Klgptapd EO[e
13. 05 moj ) Th30)lgakdthe 2ifle rhhpoubld€42(r g, Ul5t% n i SiM+H) &58as heat ed at 40
C for 24 h. Then, the reaction m xture was cooled 25 to room
tenperature, THE was evaporated and additional water (30 nlL) was
added. The Braslelihte was filtered off. Then, the pH of the
filtrate was adjusted to 5 with ACOH to f a~solid which was
subsequently filtered of f and suocesgiwgl shed wth water and

i sopropylether to give the title cgﬁs (2.91 g, 99% as a
yell owi sh powder: nmlz = 225 (M-H) '™ 2007/ 014927

PCT/ EP2006/ 064822 128 Exanple 141 N 92~0 NYN OH

4- T- Tydr oxy- 2- ( 3-i sopr opyl pyrazol -1 s

-yl)-7-met hoxy- 8- met hyl qui nazol i ney (14 A m xture of

2- chl or o- 4- hydr oxy- 7- met hoxy- 8- net squi ol one (140) (502 ng, 5
2.23 mmol ) and 3-isopropyl pyrazol e\ ( OonggmilSS mmol ) was heated at
155 C for 10 min. Then, the reaction-nixtupe Ws successively cool ed
down to roomtenperature, partitioned between Cl-12C12 and water,

dried (Na2SO4) and evaporated. The residue was triturated in ether
and filter edt-07-Miethexj-D €4 inmdtheyahomalgeheid2duinarolio 30 loas - \hinttayl-2,14-

needl es: g zy;5 2993 (MbT1hdyEto[13.3.0.0%4.6*Ioctadec-7-ene-4-carboxylic acid (137)
Compound 136 (420 mg, 0.639 mmol) was dissolved in a 96 mL solvent mixture (THF
2: methanol 1: water 1), Aqueous lithium hydroxide (6.4 mL, 1M ) was added and the

reaction mixture was heated at 50 °C over-night. Purification by column
chromatography (silica gel, 5 % methanol in dichloromethane) gave the title compound
15 (230 mg, 57 %). MS (M+H)" 629.
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Example 138
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Cyclopropanesulfonic acid {17-[7-methoxy-2-(4-methoxy-phenyl)-8-methyl-

20  quinazolin-4-yloxy]-13-methyl-2,14-diox0-3,13-diaza-tricyclo[13.3.0.0%4.6*octadec-
7-ene-4-carbonyl}-amide {138)

0
o




10 Exanple 142 OH N O O-. OH

2- (Hex- 5-enyl - net hyl - car banoyl ) - 4- hydr oxy- cycl opent anecar boxylic acid
(142) A solution of LIiOH (105 ng in 4 nm., of water) was added at 0 C
to the | actO8V4Hi8é 15 (65). After | h, the conversi onPGHEEP2GPH1%E ed
(11 PLC). The mixture was acidified to?’pH 2 - 3 with INIIC,
extracted with Et OAc, dried (MgSO4), evaporated, co-evaporated with
tol uene several tj .. and i.ed under . hi-gh vacuum.overnight to give
the titl o compuisihTenet B, Oabbpmols N e maE et 143 oo
O \ N N 0 00.86 mmol) in THF (7 mL) were heated to reflux for 2 hours. DBU (29 ul), and

1-{12(T- Tex- arepyohBdsiiftbnasiid 3rBY¥led ad ddiu 5y WOl opens angaar bonyl | -a
m no}-2- vin %-c cl opr opane a&b}gﬁél i¢c acid et'hch‘ e to(eJr é143l)1- h

1+ (A no) - 2- G4 FOHONCYES BT tian SReaine BYye vas SRR ) C GupiapEn. The

hydr ochl ot i deaqtibn@ixgre R8s Bluted wintodthylandattl@UnL 1 éhdowggheB@itR Orfidic)ric
wer e added tQ. :AC] v/ i T

PCT/ EP2006/ o%h%ggnﬁ%t%“%ﬁ@%%v % éo%ﬁeé@%%?%réé)%g&é%ﬁ 04 Ba i ce
bat h under argon, and then DM (100 nL) and DI PEA (12.5 nL, 11.5
nmol ) were a@88ple % er 30 min at 0 C, the solution was stirred at
roomtenperature for an additional 3 h.| Then, the reaction mxture
was partitioned between Et QAc and wat ¥shed successively with 0.5
N5 T-TC (20 m.) and saturated NaCl ( ® nm), and dried (Na2SO4).
Purification by flash chromatography (Et@jc/ CT-T2Cl 2/ Petrol eum
ether, 1:1:1) afforded the title conpound (7.41, g 60% as a

col ot esg, o1} 1 fffors A%ubMrk et BARIBHS, A4 ¥ O NN N0
Trichloromethyl chloroformate (3.60 mL, 29.8 mmol) was added under nitrogen to a

solution of 6-cyano-3-methoxy-2-methylaniline (77) (3.2 g, 19.7 mmol) in acetonitrile
(0.809 g, 16.7 mmol). The resulting reaction mixture was heated in a sealed tube at
130°C. After 12h, the reaction mixture was successively cooled down to room

15  temperature, partitioned between ice-cooled water and EtOAc, dried (Na;SO4) and
evaporated. Purification by column chromatography (gradient EtOAc/CH,Cl, 1:9 to
1:1) afforded the title compound (3.17 g, 85%) as an orange solid: m/z = 243 (M+H)".

Example 140

20 OH

2-Chloro-4-hydroxy-7-methoxy-8-methylguinazoline (140)

A solution of NaOH (1.58 g, 39.6 mmol) in water (40 mL) was added to 2,4-dichloro-

7-methoxy-8-methylquinazoline (139) (3.2 g, 13.05 mmol) in THF (20 mL). The

resulting mixture was heated at 40 °C for 24 h. Then, the reaction mixture was cooled
25  toroom temperature, THF was evaporated and additional water (30 mL) was added.

The precipitate was filtered off. Then, the pH of the filtrate was adjusted to 5 with

AcOH to give a solid which was subsequently filtered off and successively washed

with water and isopropylether to give the title compound (2.91 g, 99%) as a yellowish
powder: m/z = 225 (M+H)",
30



10 1-({2- (Hex-5-enyl - net hyl - car banoyl ) - 4-f

2- (3-isopropyl -pyrazol -1-yl)-7-met hoxy- 8-

nmet hyl - gui nazol i n- 4-yl oxyl - cvel opent anecar bonyl } - am no

- 2-vi nyl - cyol opropane- car boxylic acid ethyl ester (144)CTERDIG(02ED:2 L,
1.42 mmol) was added at -20 C under ni2¢rogen atnosphere to a 15
solution of the alcohol (143) (367 ng, 0.90 nmol),

4- hydr oxy- 2- (3-i sopropyl pyrazol - |-yl)-7-nmethoxy-8-net hyl qui nazol i ne
(141) (270 né’ff‘_m&lmml) and triphenyl - phosphine (288 ng, 1.42
mmol) in dry DMF (35 nL). After 2 h, the solutNon was warnmed up to
roomtenperature. After 12 h, the reaction mxture was partitioned
bet ween ice-cold water and ether, ordanic | &€y was dried (Na2SO4)
and evaporated. 20 The resi due waS i Ngj{jf‘l col umm chr onat ogr aphy

(gradient AcOEt/CH2C12, 1:9 to 10: jve the title conpound (230
ng, 34 %, mz = 687 (MtH) +. WO 200 PCT/ EP2006/ 1164822 130
Exanple 145 N ~OiN 00 NHO VO oH

17-12- (3-1sopropyl - pyrazol - 1-yl)-7- nmet hoxy- 8- et hyl - gui nazo
l'in-4-yloxyl, 11 | .- i

2. 14- di oxo- § b -8-methylquinazoline (141 r boxy|
ic acid et hy4\ HBX@SQQ,frZ qeyox- Mr@ty'r%meﬁmy-ﬁén@haéménmhmq(16913((502@,&

0. 335 muy ) .ﬁﬂﬂnﬂ%\lﬁa}ﬁd@-@ b@apﬁﬁfole g@@argan smnﬁﬂmizsyl&tateﬁﬁe)lﬁ Wor
Caaoa™e! ol ol 556n AR Dhpossyfehsti
heated at 80 C'lhdéf™ rF%"gl ﬂ“%t}“'el‘ﬁﬂsﬁu"“?ﬁf’é‘ﬁ”?%e SPVER O BT P,
evapor at ed apwdtitidned betwieehu€Hpl phd watebh yiried (N az%pg @hd evapovatedoGheanshkigue

(ether) to gi¥erihfed hGihed b HIGONRON A he B comBRAd (A9bHhg, 638% A8 RhRe

146 N NN | dles: m/z = 299 (M)

10
Example 142

2-(Hex-5-enyl-methvl-carbamoyl)-4-hydroxy-cyclopentanecarboxvlic acid (142)

A solution of LiOH (105 mg in 4 mL,, of water) was added at 0 °C to the lactone amide
15 (65). After 1h, the conversion was completed (HPLC). The mixture was acidified to

pH 2 - 3 with IN HCI, extracted with EtOAc, dried (MgSQ4), evaporated,

co-evaporated with toluene several times, and dried under high vacuum overnight 1o

give the title compound (520 mg, 88%), m/z = 270 (M+H)".

20  Example 143
OH

1-{[2-(Hex-S-enyl-methyl-carbamov])-4-hydroxy-cvclopentanecarbonyl]-amino} -2-

vinvl-cyclopropanecarboxylic acid ethvl ester (143

1-(Amino)-2-(vinyl)cyclopropanecarboxylic acid ethyl ester hydrochloride (4.92 g,
25  31.7 mmol) and HATU (12.6 g, 33.2 mmol) were added to the acid (142) (8.14 g,



iN O-NH OCOON
17-(2-(3-isopropyl p)razol -1-yl)-7-nmet hoxy- 8- net hyl gui nazol i n- 4-yl oxy
1-13-nmethyl - 15 2 14-di oxo- 3, 13-di azatricycloll3.3.0.

04, 61oct adBérPVBHEL- car boxyl i ¢ acid g146) A sol ution ofCTERMIG iS22
hydr oxi de hydrate (796 ng, 18.6 mmol )%’ n water (10 nL) was added to
a stirred solution of the ester (145) (346 ng, 0.526 mmol) in THE (30

Af t t t
concentra?;dihgﬂé? Jgiﬁﬁghng eramﬁﬁga% Eﬁﬁggﬁ?%é%b%EW4¥ﬂrﬁpﬂﬁf and
the resul ti ngl08ohljtand IRES (KOS sﬂcééésmm@h yfe@add@;bt\é’fdr %4 min ACQCE, the
washed W th Py 1w£rsh?r9d Qt%&ﬁ%pe@ﬁ&e?&%%é&%gal WO ﬂ@Q%QPe%&%%

PCT/ EP2006/ 064822 e eSI

chr omat ogr apRy*! W@I%P?’ﬁ’ﬂﬁﬁiqr GEQ&%? ’F‘Eﬁ(ﬂter’ p&faﬂeérsachgpwe,ly with 0.5 N

i sopr opyl £t hEE! {29 g yandtshierdiid WeCl(@ mpEous), ars! dried NSO, )1 Buriic@8h by

(MtH) +. FX eﬁRJh hrchd: t% ZW%@{M/?}I%MQ&F%&:% Ether IPPI lg)alafgrdP,t?\tl"?e t1t]@ S
(M ¥

N-THT-F2-(3- |soprop¥ gui nazol1n-4-ylo
xy 1-13- compound {7.41, g 60%) as a‘colorless oil, m/z

met hyl - 2, 14- di oxo- 3, 13-di azatri cycl of 13. 3. 0. 04’ 61octadec 7-ene-4-carb
onyII(ccho r§gﬁ§¥§g@ulfonanlde (147) A solution of the acid (146)
(53 ng, 0.08 and car bonyl diimdazole (29.4 ng, 10 0.181
mol) in dry TI-Tr (10 nmL) was stirred at refl under nitrogen for
2h. The reaction mxture was cooled to room=t\enperature and

cycl opropyl sul fonam de (50.3 ng, 0.415%\Q y nd DBU (34.1 ng, 0.224
nmol ) were added. This solution was ategl at 50 C for 15 h. Then,
the reaction mxture was cool ed down at rioom t enperature and
concentrated under reduced pressure. The %esidue was partitioned 15
bet ween AcOBt and diluted HC, the organlc Iayem was washed wth

brine, dried et L_\WNZS

10

1-({2-(Hex-5-enyl-methyl-carbamov)-4-{2-(3-isopropvl-pyrazol- 1 -y)-7-methoxy-8-

uinazolin-4-vloxy]-cyclopentanecarbonyl } -aming)-2-vinyl-cyclopropane-

carboxylic acid ethyl ester (144)
DIAD (280 pnL, 1.42 mmol) was added at -20 °C under nitrogen atmosphere to a

15  solution of the alcohol (143) (367 mg, 0.90 mmol), 4-hydroxy-2-(3-isopropylpyrazol-
1-yD)-7-methoxy-8-methylquinazoline (141) (270 mg, 0.90 mmol) and triphenyl-
phosphine (288 mg, 1.42 mmol) in dry DMF (35 mL). Afier 2 h, the solution was
warmed up to room temperature. After 12 h, the reaction mixture was partitioned

between ice-cold water and ether, organic layer was dried (Na:SO4) and evaporated.
20  The residue was purified by column chromatography (gradient AcOEt/CHCly, 1:9 to
10:0) o give the title compound (230 mg, 34 %), m/z = 687 (M+H)".



(Na2SO4) and evaporated. Purification by flash chronmatography

(Et OAc/ CH2C12, 2:8) provided the desired product which was
subsequently dissolved in a mninmumof ethanol and diluted with

wat er. Fil O848 the precipitate afforded the the tPETEP2IGEGHAUN
(14.8 ng, 24% as a white powder, miz3%¢ 734 (MrH)'. 20 '1-1 NMR
(CDC13): 0.96-2.05 (m 20H), 2.20-2.80 (m 10H), 2.90-3.60 (m 41-1),
3.99 (s, 31 % (t, J= 12 Hz, 1H), 5.04 (t, J= 10 Hz, 1H), 5.65
(m 1H, 5.9M 6.20- 6.60 (m 21-1), 7.12 (d, J= 8.8 Hz,
1H), 7.95 (d, J= 8.8 Ft, 1H), 8.56 (s, 1H), -9 (broad s, 1H). WO
2007/ 014927 PCT/ EP2006/ 064522 132 enpl ey 48 /O NYO - OH

2- Et hoxy- 4- hydr oxy- 7- met hoxy- 8- net vyl \a ne (148) The

qui nazol i nol (140) (530 ng, 2.36 Mo mg added in snmall portions to
freshly 5 prepared EtONa (740 ng of ded in 20 nL EtOH). The
resulting solution was heated to refluxPand after 24 h, the reaction
m xture was cool ed down to room tenperature and evaporated. The

resi due was re-dissolved in water (PO ) and the pH of the
resulting solution was adjusted to 5 w t A OH. The precipitate was
collected by filtration, washed mnth Kbe?cooled water and dried to
give the title conpound (534 ng, 10 96- 6% & a white solid, mz =
235 (MrH)+. Exanple 149 ONYO ~ iN © OH N O "~COOH

17-[ 2- Et hoxy- 7- met hoxv- 8- et hyl gui nazol i n- 4-yl oxvl - 13- net hyl - 2, 14-di o

x0-3, 13- 15 ¢ prat KsbsusQhidoBl-9 Q)_Laa@tLWM%Tuemayoclmcqambg%qyﬂgngetaﬂid
(149 [React! o0 losbiic QUL AARCLI00 s Gl ARELLNP L £ONOlefil ik oy
title codbowﬂﬁLﬁLél 567 (MrH) +.  Exenpl e 150

A solution of the diene (144) (230 mg, 0.335 mmol) and Hoveyda-Grubbs 1*

generation catalyst (60.8 mg, 0.101 mmol) in dried and degassed 1,2-dichlorocthane

(230 mL) was heated at 80 °C under nitrogen for 18 h. Then, the solvent was

evaporaled and the residue purified by silica gel chromatography (ether) to give the
10 target compound, m/z = 659 (M+H)",

Example 146

\Y
~N
o
o |
N o“‘ﬁ
.~ GOQH

17-[2-(3-isopropylpyrazoi-1-yl)-7-methoxy-8-methylguinazolin-4-yloxy ]-13-methyl-
15 2.14-dioxo-3,13-diazatricyclo[13.3.0.0*%]octadec-7-ene-4-carboxylic acid (146)
A solution of lithium hydroxide hydrate (796 mg, 18.6 mmol) in water (10 mL) was
added to a stirred solution of the ester (145) (346 mg, 0.526 mmol} in THF (30 mL).
After 5 days at room temperature, the reaction mixture was concentrated under
vacuum. The pH was adjusted to 4 with 1N HCI and the resulting solution was
20 successively extracted with AcOEt, washed with brine, dried (Na;SO4) and evaporated.




i0O NYO '~ iN O-N-\ -HHS O 20 WO 2007/014927 PCT/ EP2006/ 064822
133

N-f17-12-Et hoxy-7- net hoxy- 8- net hyl qui nazol i n- 4-yl oxyl - 13- net hyl - 2, 14-
di oxo- 3. 130 2007014927 PCT/EP2006/064822

di azatri cycl o( 13. 3. 0. 046l oct adec- 7- en€! 4- car bony! | (cycl onr opy! ) sul f on
am de (150) The acid (149) was reacted with cycl opropyl sul fonam de

according to Arocedur escribed in. exanpl 7 I t he
Et 1 e compoonty EafiLeSEEHTouhe 3Ll AR Cpicneathin 2 DY IneDT
0\ N, 0 otrigmated jp igppropylether to give the title compound as a solid, m/z = 631 (M+H)".

17- (7- Met hoxy- 8- net hyl - qui nazol i n-4-yl oxy) - 13- net hyl - 2, 14- di oxo- 3, 13,
15-tri aza- 19 EﬁHc¥EJO(13.3.0.0*4,6*Ioctadec-?-ene-4-carboxy|ic aci d

(126) Cpinazﬁﬁ%ﬁ%?—derivative (126) (460 ng, 2.4 muol) was coupled to
the al cohol 15 (740 ng, 2 mmol) as described YA exanple 16, foll owed
by renoval of the boc group as described in<exanple 17, coupling of

N- et hyl - | - hexenyl am ne as descri b NQFﬁ le 18, a ring closing
nmet at hesi s reaction as described in anpl e 19 and 15 hydrol ysis of
the ethyl ester as described in exanpfe 5%, whi ch gave the title
conpound (82 ngy, 8%, M5 (M+H) 523. Ex@mple 152 i0\ M OO ON,I~
OSO ~N. O 1/ 20 Cycl opropanesul fonic _atid
[ 17- (7- met hoxy- 8- net hyl - aci d o, |
117- ( 7- met hoxy- 8- met hylgui nazol i n- 4%/ Ok - 439met h4-yl oxy) - 13- met h
I

2, 14-di oxo-3, 13. 15-triaza-tricvcl ofM13. & O 4%6* oct adec-7-ene-4-carb
onyl ] - am de .
5 o

iy
.«O 7>

N-[17-[2-(3-1sopropylpyrazol-1-yl}-7-methox y-8-methylguinazolin-4-yloxy 1-13-

methyl-2. 14-dioxo-3,13-diazatricyelo[13.3.0.0*%loctadec-7-ene-4-carbonyl](cvelo-

propyl)sulfonamide (147)

A solution of the acid (146) (53 mg, 0.084 mmol), and carbonyldiimidazole (29.4 mg,
10 0.181 mmol) in dry THF (10 mL) was stirred at reflux under nitrogen for Zh. The

reaction mixture was cooled to room temperature and cyclopropylsulfonamide

(50.3 mg, 0.415 mmol) and DBU (34.1 mg, 0.224 mmol) were added. This solution

was heated at 50 °C for 15 h. Then, the reaction mixture was cooled down at room

temperature and concentrated under reduced pressure. The residue was partitioned

{5  between AcOEt and diluted HCI, the organic layer was washed with brine, dried
(Na;SO4) and evaporated. Purification by flash chromatography (EtOAc/CH,Cly, 2:8)
provided the desired product which was subsequently dissolved in a minimum of
ethanol and diluted with water. Filtration of the precipitate afforded the the title
compound (14.8 mg, 24%) as a white powder, m/z = 734 (M-+H)".

20 '"H NMR (CDCl): 0.96-2.05 (m, 2011), 2.20-2.80 (m, 10H), 2.90-3.60 (m, 4H), 3.99 (s,
3H), 4.60 (t, /=12 Hz, 1H), 5.04 (t, J= 10 Hz, 1H), 5.65 (m, 1H), 5.94 (m, 1H), 6.20-
6.60 (m, 2H), 7.12 (d, J= 8.8 Hz, 1H), 7.95 (d, /= 8.8 Hz, 1H), 8.56 (s, 1H), 10.9
(broad s, 1H).



(152) WD 2007/ 014927 PCT/ EP2006/ 064822 134 A solution of the acid
(151) (81 ng, 0.155 mml) and EDC (40 ng, 0.21 mml) in dry DCM (2
m) was stirred at roomtenperature overnight. Cycl opropyl sul fonam de
(48ny, O, 4wmtoi7iane7DBU (76 nmg, 0.5 mmol) was added andr¢hEP20VGUGIRE
was stirred at roomtenperature for 82hours. 5% Citric acid was
added and the m xture was 5 extracted three tinmes with ethyl acetate.
The organi c phase was washed with 5%citric acid and brine, dried
wi th sodi umgéﬂ_’&&ﬂ_@and evapor at ed under reduced pressure. The
resi due was purified by colum chromatography on silica gel eluted
with ether- methanol which gave thetitle ﬁ@%w(md (32 ng, 31%, M
(MtH) 626. 10 Exanple 153 F /0 N N NTAOH 0 17_F (
pf z- 4- Fl uor o- pl uor ophenyl ) - 7- net hoxy- 8- net hyl - gui nazol i n- 4w - 13- net hy
| -2, 14- OH -
di oxo- 3, 13, 15-triaza-tricycl of 13. 3. 0. 0*4, 6*| oct adec- 7- ene- 4- car boxyl i
c acid (153),_gtui.nazql4 | vabki 1.8 mmol) was
coupled to t%erﬁfequcgghlgjldlrl 71%%5 gggtg Méh)%‘%é)lanzgg Ua described in
exanpl e 16, Wﬂ‘ﬂ‘b@@éﬂl“lﬂ}@ |m%f2%w%&a@a f in geallpastionsye feshly
exanpl e 1¥, pepptd BIONH (M4 oeighyfiNd addekiarpineloEr@ pThel esdltind exlution was
exanpl e 18, i l t hesL.S.: i j i
oxanpl o 10 g oy bR andoh DR R b PRV S BRI bR o
52, whi ch gaiggpenghire and evapyaied Uiy residiesvasye-dngyed ivsyatentd mbirgnd thopH
Exanpl e 154 & th@reddiltin®@sdtidn wis 200NsRd € 5 with AcOH. The precipitate was collected by
filtration, washed with ice-cooled water and dried to give the title compound (534 mg,

10 96.6%) as a white solid, m/z = 235 (M+H)",

Exampie 149

O N\ O~
A
o
O: r - .K")
. O,LF
- L '‘COOH

15 diazatricyclo[13.3.0.0*%1octadec-7-ene-4-carboxylic acid (149)
Reaction of the quinazolinol (148) and the alcohol (143) according to the procedure
described in examples 144-146, gave the title compound m/z = 567 (M-+H)".

Exemple 150

O NYO\/
=N
0
O
> H H 20



O HD /N, :_ WD 2007/014927 PCT/ EP2006/ 064822 135

Cycl opr opanesul fonic acid

{17-12- (4-fl uor o- phenyl ) - 7- net hoxy- 8- net hyl - qui nazol i n-

4-vl oxvl - | 3« HYIHIZZ 14- di oxo- 3, 13, 15-tri aza-tricycl of 1BCBELROW®B2| o
ct adec- 7- ene-4- car bonyl } - ami de (154)@A solution of the acid (153)
(92ngy, 0.15 mmol) and EDC (38 nmg, 0.2 mml) in dry 5 DCM (2 m) was
stirred at rQg e C i ght . . . Of Il f an 'ge. 48 g
0.4 mmol) and—BPBUFEH HL{ WS —aaaeo € SR
stirred at gi

Pl 31 0y do g
and the mxt ‘Fﬁ@adﬁ‘@?l@ Y éﬁéteﬂwhﬂEﬁaoﬁrbmu%md%mmﬁg@ &ﬁ’é &oce]inr%

organi ¢ phas ocitric’ acid brin
sodlun1sulph§?€“ dn§§%ﬁﬁ?é%£daﬁﬂﬂ%w ]@dﬁ%éamﬁwggsﬁFé 'ﬁHéﬁﬂﬁ re5|due
was purlf%ed1P¥n§§k ﬁa_ghronatography on silica gel eluted with

et her - hano i'Ch gave the title conpound (70 ny, 65%, M5 (MH)
720. Exanple 155 F OHO O-r' -NUDb 65 015

2- (1- Et hoxycpxrhmsylis2- vi nyl - cycl opropyl car banoyl )
4-12-(3-fluoro-phenyl)-7-
met hoxy- 8- met hyl - gui nazol i n- 4- vl gxvliz evel opent anecar boxylic acid
tert-butyl ester (155) PPh3 (7§7 3fﬁ nmol ) was added to a
stirred solution of the al cohol 15 , 1.5 mmol) and the

qui nazolinol 127 (430 ng, 1.5 mmol) in m xture of dry TIIF 20 (40
m.) and dry DMF 10 nL. The reaction m xiure was put under inert

at nosphere (N2) at roomtenperature and™ AD (591 4L, 3.0 nmmol) was
added. The reaction m xture was skjrr foﬁ 18| h whereafter the
sol vents were evaporated. The residu d25§OGWEd in CHC13 and
washed with brine in a separatory ﬁunnel.cﬁh rgani c phase was

dried with Na2SO4, evaporated on siliéa/éndfpu?ified by fl ash
chromat ography 25 (heptane: ethyl acetate 2:1 to 1:1) which gave the
title conpo 1 Whi S 0, 49 LRVS (M 634.
V\L) 2007/ g? 4 ) Srme h IolEnl-g- lo -meth EZ 1/94 -diox0-3,1 (1 -tl;?wa-

10 tricyclofl 3.3.O.0*4,6"’]octadec—7-ene-4-carb0xylic acid (126) '

Quinazolinol derivative (126) (460 mg, 2.4 mmol) was coupled to the alcohol 15

(740 mg, 2 mmol) as described in example 16, followed by removal of the boc group as
described in example 17, coupling of N-methyl-1-hexenylamine as described in
example 18, a ring closing metathesis reaction as described in example 19 and

15 hydrolysis of the ethy! ester as described in example 52, which gave the title compound
(82 mg, 8%), MS (M-+H) 523,

BExample 152
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20  Cyclopropanesulfonic acid [17-(7-methoxy-8-methyl-quinazolin-4-vloxy)-13-methyl-
2.14-diox0-3.13,15-trigza-tricyclo[13.3.0.0%4.6*Joctadec-7-ene-4-carbonyl]-amide
152




136 Example 156 O N, ~~- F N OO 0O

2- (1- Et hoxycar bonyl - 2-vi nyl - cycl opr opyl car banoyl ) - 4- 12- ( 3-f | uor o- phen
yl)-7- met hoxy- 8- net hyl - qui nazol i n- 4-vl oxvl - cycl opent anecar boxyl i c
acid (156) W8 Donpaerid 155 (0.896 g, 1.41 mmol) was di ssBCVEBRNFH6AR22

m xture of DCM (30 nL), TFA (10 L), few drops of TES and a drop
of H2O The reaction was stirred for 30 mnutes followed by renoval
of solvent by e apor tio The crude_resi due was artitigned between
CHCLS and saf\iolten okeieel (¢ SoE! Tred-bramPD BREDE RaeePRoaimoD in oy
(Na2S04) andEEmaﬁbm@hedsmhe@hngamemhﬁﬁmnmmpam@mt«Emﬂﬁn@ymmﬁ%wnﬂ& a
white solid (4%%[, bR IMHD DBER76 FE2TR WfinotPéadhiaala Ma dhe mbkelite Qras Qilfed
2-(3- FI uoro ﬂlﬁeﬁwwﬂﬂﬁ%{q{a&@h@ﬂﬁrét/h?lmwlmfwdﬁdandnhswrwze Wafex- 5- e

nyl- 15 5  extracted three times with ethyl acetate. The organic phase was washed with 5% citric

?EL%: . gar gglgga L 19r¥r¥e' 8{?@&%@%@@5@0@% ate %%E‘leggé % %hﬁ&ér re@%ﬁegop‘?és%?ﬁ??“ﬁl%a
hex- 5- enyl - rrtﬂtsﬁiy@ waﬁpweﬁq@wﬂr@mwhr@éatomm crvge!hoﬁ gshe Wie® Mjth\gehsr-

di ssol ved i nn@ihyindMMhiétbghvatde titfldl ompo3L med 3 Boymms JM-+was2@dded and
the reaction flask was placed in an ice bath. After 10 m nutes |I-1ATU
20 (559 ng, 1.47 mmol) was added to the solution. The reaction fl ask
was al | oWéd Exampledgh room tenperature and the stirring was continued

for 3 hrs before the solvent was ved by~evhporation. The crude
pashed!wi th  saturated
f1ed a2SM4), evaporated on

product was extracted with C -TCl3
Nal -1 CO3 (aq). The organi c phase”
silica WO 2007/ 01-1927 PCP/ EP2006/

9

- o
© N -"“U\OH
NN~

17-[2-(4-Fluoro-phenvl)-7-methoxy-8-methyl-quinazolin-4-vloxy}- 1 3-methyl-2.14-
dioxo-3,13.15-triaza-tricyclo[ 13.3.0.0*4. 6*|octadec-7-ene-4-carboxylic acid (153)
Quinazolinol derivative (92) (520 mg, 1.8 mmol) was coupled to the alcohol 15

15 (550 mg, 1.5 mmol) as described in example 16, followed by removal of the boc group
as described in example 17, coupling of N-methyl-1-hexenylamine as described in
example 18, a ring closing metathesis reaction as described in example 19 and
hydrolysis of the ethyl ester as described in example 52, which gave the title compound
(185 mg, 20%), MS (M+H) 617.

Example 154



and purified to by flash chromat ography (heptane: ethyl acetate 1:1)
to give the title conpound (0.716 g, 76%, LRVS (MA-1) 673. Exanple
158 O NF NO tHO N 5 17-f

2- ( 3- Fl uor “pHEAYI4Y277- met hoxv- 8- nethyl qU|nazoI|n 4-y| oRGT/ERBI @SRy | -
2,14-

dIOXO 3,13-di aza-tricycl of 13. 3. 0. 04, 6*Ioctadec 7-ene-4-carbolic acid
ethyl ester
in dry DCE (

was added tOc&B&q?ﬁbM&kgmﬁthe reaction nlxture mas refl uxed for 16

h, cooled to roo erafure_and evaporated on_silica by rot

evapor at | on. ATRENOBOOEAEI AT e B ByoDiaad K38 e BgapR] in dy

(hept ane: 5et yIM geml)at® slitrdd awhom herggvauretohernight. [(Bcbprpelsnidonathidt66 g,
70%, LRVB (M@ﬂ 3ﬁﬁ1 N

O 17-f 2-(3- Po- p]ﬁlgglo I%ﬁﬁ ?7 ﬁéﬁ@ Bm nerd}!@\(ﬁ:&g?%aazng ﬂ?enmlzi(mrf o ﬁ}‘reld

3- met hyl - 2 1atroom temperature for 6 hours. 5% C1tr10 acid was added and the rmxture was

di oxo- 3, 13- deazatet threy 8hef & dh 3th)) AsdicbThoOGkade phabe @RS wisHRa IR ¢ tlfhc

acid (159) 2 71 d )
oc1d, (159) 20Tl Syl R gl epl (A By e TR R SRl
mol ) wadl adersidue was prerified| hyrdobmn chrematpgrapty @rﬁﬂwagehéat@@wh@tfso c for
16 hrs. THE anrthahlGhinegavt ieniteebByechdlyo R} 85%), Myagenaticon and the
remai ning solution was acidified with 20 nL 10%citric acid (ag). WO
2007/ 014927 PCT/ EP2006/ 064822 138

Example 155

15 2-(1-Ethoxycarbonyl-2-vinvl-cyclopropylearbamoy)-4-[2-(3-fluoro-phenyl)-7-
methoxy-8-methyl-quinazolin-4-vloxy]-cyclopentanecarboxylic acid tert-butyl ester

(155)
PPhs (787 mg, 3.0 mmol) was added to a stirred solution of the alcohol 15 (550 mg,

1.5 mmol) and the quinazolinol 127 (430 mg, 1.5 mmol) in a mixture of dry THF

20 (40 mL) and dry DMF 10 mL. The reaction mixture was put under inert atmosphere
(Nz) at room temperature and DIAD (591 ulL., 3.0 mmol) was added. The reaction
mixture was stirred for 18 h whereafter the solvents were evaporated. The residue was
dissolved in CHCl3 and washed with brine in a separatory funnel. The organic phase
was dried with Na,SOy4, evaporated on silica and purified by flash chromatography

25 (heptane: ethyl acetate 2:1 to 1:1) which gave the title compound as a white-beige solid
(896 mg, 94%), LRMS (M+H) 634.



The wat er phase was extracted with CHC13 (3x50 nL) and the organic
phase was washed with brine. The organi c phase was dried with
Na2SO4, filtered and concentrated by rotary evaporation. The product
was obt ai nét0 a¥7/al4i te solid (0.363 9 82% , LRVB ( M+PETBRG6/B4822
Exanple 160 O N..;~ F N OOH N 08¢ iH 0 Cyclopropanesul fonic
acid {17-12-(3-fl uoro-phenyl)-7-net hoxy- 8- net hl -

qui nazol i n-4-ﬁl ox%l - é3- nmet hyl - 2, 14- di oxo- 3, 13-di aza-tricycl 0(13.3.0.0
*4,6*| oct ade ne- 4-carbonyl }-am de (160) A mixture of the acid
159 (200 ng, 0.324 nmmol) and CDI (105 ny, |0 649 mmol) in dry THE (12
m.) was heated at reflux for 2h Lther N2, TFhe g eaction m xture was
cooled 50 C and a pre-m xed sol uti on| ofN cycl opropyl sul fonam de (118
ng, 0.973 mvol) and DBU (138 L, O. 908émml) in 2 mM of dry THF was
added to the reaction mxture. The 15 rreaction was stirred at 50 C
for 18h. The solution was pored in a separatory funnel and acidified
wth approx. 20 nmL citric acid 10 % (aﬁ bAddtDtlonaI brine (20 nl)
and EtOAc (40 nL) was added. The 'r'#xtu '\has gxtracted with Et OAc
and washed with brine, thereafter drle(ﬁ’ with Na2SO4, filtered and
the solvent was renoved by rotary evaporatidon. The crude product was
purified by I-1PLC on an Ace-5 C8 columm 20 (100x21.2 m) with a

gradi ent going from35 to 60%aceton|tr| le (0.1% (0.1
% TPA) over &(kilithaxuearbomyl leyelonprapylesabampoy DA dvprad hi-t e
solid (144 ﬁ’@ihoﬁﬁ%meth‘&@lﬁa llnlM LRy &,&Qpbﬁf&e(cﬁi@&{aw aEQJQ IMﬂZ) S 6.1,

6.6, 9.6, .21 0. 32.4..34.3

oah, aq b sympbigss s g4 Pemib v iSoiteq Whathaugr doveGpSg,
117.8*, 25 TB06.(80 mip» fgw drous of Tflﬁmda dropzc9° Ho, Th@ryac}m wag atiged £40. 7,
149. 8, 158. 230 fiduted, foll&dedd ég ref@0al df sollGéht By evlapdrabion. lﬁfl% cﬁlde (remdﬁe%% bon

dublets). V\w%)ar% 9 0n7e4:l %té\lavge%z 4 51%28g%§4t9m§%603 é%)g The orga 10 phase wa?dplled

(Na»SO4)} and evaporated which gave the compound (0.81 g, 99%) as a white solid.
[0 LRMS (M+H) 578.

Example 157

1-{[4-[2-{3-Fluoro-phenvl)-7-methoxy-8-methyl-quinazolin-4-vloxy]-2-(hex-5-enyl-

{5  methyl-carbamoyl)-cyclopentanecarbonyl]-amino} -2-vinyl-cyclopropanecarboxylic
acid ethyl ester (137)
Compound 156 (0.81 g, 1.40 mmol) and hex-5-enyl-methyl-amine hydrochloride
(272 mg, 1.82 mmol) was dissolved in dry DMF (50 mL). DIEA (975 pL, 5,6 mmol)
was added and the reaction flask was placed in an ice bath. After 10 minutes HATU

20 (559 mg, 1.47 mmol) was added to the solution. The reaction flask was allowed to
reach room temperature and the stirring was continued for 3 hrs before the solvent was
removed by evaporation. The crude product was extracted with CHCly and washed with
saturated NaHCO;3 (aq). The organic phase was dried (Na,SOy), evaporated on silica



F NOHOO ,Npl:.,ANS HO i 1-Methyl-cycl opropanesul fonic
acid {17-f2-(3-fluoro-phenyl)-7-nmethoxy-8-nmeth}l-

qui nazol i n-4-yl oxyl - 13-net hyl -2, 14- di oxo- 3, 13-di azatri cycl of

13. 3. 0. 0*4V6? P&t B¥C- 7- 5 ene-4-carbonyl }-ani de (161) ACHERINE R
the acid 159 (100 ng, 0.162 mmol) and!¥DI (53 ng, 0.325 mol) in dry
T1TF (7 nL) was heated at reflux for 2h under N2. The reaction

m xt ure was co sol uti
ety oyl ofPUPYITeGP P Qe R (ot whe Feisd Dareegeite
0. 454 nmol ) icompound THT1E &, 6% ), kM addet) 6.t he 10 reaction m xture.
The reaction was stirred at 50 C for 18h. The sol vent was evaporat ed
and the residue i ssolved in CHC13 and washed with citric acid
(10% aq) . Thgﬁ@gﬁéjﬁgc phase was dried with Na2SO4, filtered and the
sol vent was renoved by rotary evapo[atlom iThe crude product was
purified by HPLC on an Ace-5 C8 ¢ ignn (100x21 2 m wth a gradient
going from35 to 60% acetonitrile (' QéTFA) in HO 15 (0.1 % TPA)
over 8 mnutes. The product was obtalnéﬂ as a white solid (23 ng, 19
%. LRVS (MH) 734. 13C NMR (CDCO 3i 500 MHz) S 9.6, 12.5, 14.4,
18.2, 22.3, 23.9, 25.9, 27.5, 32.4, 34.1, 3% 2, 35.9, 36.3, 44.3,
44.9, 47.4, 48.1, 56.1, 76.7, 109. Sp 1 15.0*, 115.2*, 117.1%*,
117.3*, 121.8, 122.0, 124.0, 124.9, 32909* 129.°9% . 132.7, 141.0*,
141.0*, 20 151.4, 157.9, 160.8, 162.2, 1166. 1: 167. 9 173.4, 180.4. (*
= carbon ﬂublets). Exanpl e 162 O N. “~*F N H 0O00O?\-N~.. ;N
8 NO HO WD 2007/014927 PCT/ EP2006/ 064822 140
17-[2-(3-Fluoro-phenyl)-7-methoxy-8-methyl-quinazolin-4-vloxy]- 1 3-methyl-2,14-

dioxo-3,13-diaza-tricyclo[13.3.0.0%4.6*|octadec-7-¢ne-4-carboxylic acid ethyl ester

(158)

The diene 157 ( 0.70 g, 1.041 mmol) was dissolved in dry DCE (0.7 L). The solution
10 was put under inert atmosphere (N») and catalyst (Hoveyda Grubbs 2 generation,

70 mg, 0.113 mmol) was added to the solution. The reaction mixture was refluxed for

16 h, cooled to room temperature and evaporated on silica by rotary evaporation. The
product was purified by flash chromatography (heptane: ethyl acetate 1:1) which gave
the title compound (0.466 g, 70%), LRMS (M+H) 645.

Example 159

N H O
o= Mon_ ]
rl\l 0, LN OH

17-[2-(3-Fluoro-phenyl)-7-methoxy-8-methyl-quinazolin-4-yloxy]-13-methyl-2,14-
dioxo-3,13-diaza-tricyclo[13.3.0.0*4.6*}octadec-7-ene-4-carboxylic acid (159)

20 The ethyl ester 158 (460 mg, 0.713 mmol) was dissolved in THF: MeOH: H,0 (2:1:1,
100 mL) and LiOH (IM) (7.13 mL mg, 7.13 mmol) was added to the solution. The
reaction was heated to 50 °C for 16 hrs. THF and MeOH was then removed by rotary

evaporation and the remaining solution was acidified with 20 mL 10% citric acid (aq).



Propane- 2-sul fonic acid

{17-f2-(3-fl uoro-phenyl)-7-net hoxv-8-net hyl - qui nazol i n- 4-

yl oxyl -1 3- et hyl - 2, 14- di oxo- 3, 13-di azatri cycl of 13. 3. 0. 0*4, 6*| oct adec-
7- ene- 4- céY%éW%@b$Thnlde (162) A m xture of the acid 159TG?¥NWQH&2
0.115 nmol) and CDI (37 ng, 0.228 Mol in dry 5 TI-1F (10 nL) was
heated at reflux for 2h under N2. The reaction m xture was cool ed
50C and a p m xed qutlon of neth quonanlde 43
mo, 0340 " ridt et Ry P A8 ere o Ty R B e PASE b s

added to t he wagladtwitnbrine Xheionganid hbase eas diiaihwinalasSO, s fileoleddndsOn@nfraed
18h. The sol yen 8W@§ f i adyN
CHC13 and wa% &:ﬁ%'ﬁﬁgi?ﬁ{g gg?gagf%%§g3?@§#ﬁg@g¥€§%§é§?gi%%ﬁﬁg’was
dried with i ed and the solvent was renoved by rotary
evaporati é6n. The crude product was purified by HPLC on an Ace-5 C8
colum (100x%21,, 4@y With a gradient going from35 to 60%
acetonitrile“TO“%“W*TFA) in1-120 (0.1 %TFA) over 8 mnutes. The
product was obtained as a white gplid (30 ny, 36 %, LRVB (Mrl-1)
722. 15 13C NMWR (CDCI 3, 500 MHz) 5 9 7, 715 OF 16.8, 20.8, 24.1, 26.0,
27.7, 32.8, 34.2, 35,4, 36.0, 44.4, 448 47.4, 48.2, 53.3, 56.2,
76.8, 110.0, 112.2, 115.1*,6 115.3*, 11J.3*, 117. 4* 121.9, 122.1,
124.2, 124.7, 130.0, 133.2, 141.2, 151.5, 158. 1, 161.0, 162.3,

166.2, 169.5, 173.6, 180.5. (* = carbon\dybhetg) 20 Exanple 163 N O

NHO NO"'. 0 N the 877
17-f2-( 3- Fluoro phenyl) - 7- met hoxv- 8- HEth|¥QUHn920|In 4- vl oxvl -1 3-nmet
hyl -2 14

di oxo- 3, 13, 15-tri aza-tricvcl of 13. 3. 0. 0*4, 6*| oct adec- 7- ene- 4- car boxyl i

c acid ethyl ester (163) 25 PPh3 (415 ng, 1. 58 mmol ) was added to a
stirred sol uk¥egeigpa .J- ‘ afa - Fhrap 1ETYIy, A.L..n 51-8-meHy!

qU|nazoI|noIq&8%mm84ﬂw JQnﬁah 19-dioRo-A[13- BB i 3and4df cm@%F
7 m. The ea( é n gd ypfer an i nert atnnsphere (N2) at room
tenperature | ) was added. The reaction m xture

was stirred Afgikturgohthe ACISrlé% (490trag, a4 wemol} endrfeal (185 rige 0 HfAsRNoANd dry
nore white SUHRG1PHRS ik maétaﬂataéﬂlerfosﬁh @didt Ng athe dfacéh Mt Qb ¥doled 50
ggg?; 011337p£‘}? | %%%g%vg%t?n cift fxclopropyl suf?'onamm@e Hf ?Qm"é‘, 6 973 mmol) and
DBU (138 pL, 0.908 mmol) in 2 ml of dry THF was added to the reaction mixture. The
15  reaction was stirred at 50 °C for 18h. The solution was pored in a separatory funnel and
acidified with approx. 20 mL citric acid 10 % (aq). Additional brine (20 mL) and
LtOAc (40 mL) was added. The mixture was extracted with FtOAc and washed with
brine, thereafier dried with Na;SQy, filtered and the solvent was removed by rotary
evaporation. The crude product was purified by HPLC on an Ace-5 C8 column
20 (100x21.2 mm) with a gradient going from 35 to 60% acetonitrile (0.1% TFA) in H,0
(0.1% TFA) over 8 minutes. The title compound was obtained as a white solid (144
mg, 62%), LRMS (M+H) 720.
C NMR (CDCly, 500 MH2) § 6.1, 6.6, 9.6, 21.1, 24.1, 25.8, 27.5, 31.0, 32.4, 34.3,
34.9,35.8,44.8, 44 .8, 47.5,48.3, 56.2, 109.6, 112.3, 115.3*  115.4* 117.6%, 117.8%,
25 1209, 122.4,124.2, 124.3, 129.9%, 130.0%, 132.9, 140.7, 149.8, 158.2, 161.3, 162.0,
166.3, 168.2, 173.6, 179.6. (* = carbon dublets).



di et hyl ether and dried under vacuum whi ch gave the pure title
conpound (381 ny, 75%. LRVS (M+ll) 646. Exanple 164 ONF NN ONMH
O NOOM 1*" 5 17-f 2-(3-Fluoro-phenyl

- 7- met hoxv-'80 A RHIA2qui nazol i n- 4-yl oxy] - 13- et hyl - 2, 14- PCT/EP2006/064822
di oxo-3,13, 15-triaza-tricycl of 13. 3. 0. ¥4, 6*| oct adec- 7- ene- 4- car boxyl i
c acid (164) The et hyl ester 163 was reacted as described in exanple
159. Due to jgl ub 6tly probl enms and a sl ow reaction the reaction was
kept going f ¥—2C- M5 showed that 10 no starting material

remai ned but al nost two thirds of the startjng material had
deconposed. The precipitation whi ch wa'§ fornmed upon acidification was
filtered off, washed with water and ‘driNed under hi gh vacuum The
yield of the product was estinmated topabout 35% by wei ght and
|-1PLC. LRVS (M+H) 618. 15 Exanple 165 O\I F NOHO ONOQ3 O
Cycl opropanesul fonic acid { o

17-12-(3-fl uoro-phenyl)-7-nmet hoxv- &mt}‘LN\\ LAl

aui nazol i n-4-yl oxyl -1 3-net hyl - 2, 14- diNox®- 3, 13“15 triaza-

tricycl of 13. 3. 0. 0*4, 6*| oct adec- 7- ene- 4rcar banyl} am de (165) 20 The
acid 164 was reacted according to the procedure described in exanple
160. The crude product was pUI’IfI ed by HPLC on an Ace-5 C8 colum
(100x21. 2 ik AN id {17-O33udrephéhyPe Boethory-Bmdtieyli n

amoni um acetqaﬁ]o@i‘rlfetf %xﬁ%eﬂbﬁ $ 18 iV 320071 A4 4926113.3.0.0*4.6 T octadec-7-

PCT/ EP2006/ Ogﬁe 4-carbonyl}-amide (161)

A mixture of the acid 159 (100 mg, 0.162 mmol) and CDI (53 mg, 0.325 mmol) in dry
THT (7 mL) was heated at reflux for 2h under N». The reaction mixture was cooled

50°C and a pre-mixed solution of methyl-cyclopropy! sulfonamide (66 mg,
0.486 mmol) and DBU (69 pL, 0.454 mmol) in dry THF (1 ml) was added to the

10 reaction mixture. The reaction was stirred at 50 °C for 18h. The solvent was evaporated
and the residue was dissolved in CHCl; and washed with citric acid (10% aq). The
organic phase was dried with Na;SOy, filtered and the solvent was removed by rotary
evaporation. The crude product was purified by HPLC on an Ace-5 C8 column
(100x21.2 mm) with a gradient going from 35 to 60% acetonitrile (0.1% TFA) in H,0O

i5  (0.1% TFA) over 8 minutes. The product was obtained as a white solid (23 mg, 19 %).
LRMS (M-+H) 734,
“CNMR (CDCl, 500 MHZ) § 9.6, 12.5, 14.4, 18.2, 22.3, 23.9, 25.9, 27.5, 32.4, 34.1,
35.2,359,36.3,44.3,44.9,47.4, 48.1, 56.1, 76.7, 109.8, 112.0, 115.0%, 115.2*%,
117.1%, 117.3%,121.8, 122.0, 124.0, 124.9, 129.9%, 129.9% 132.7, 141.0%, 141.0%,

20 151.4,157.9,160.8, 162.2, 166.1, 167.9, 173.4, 180.4. (* = carbon dublets).

Example 162



142 5% acetonitril, over 8 mnutes. The title conpound was obt ai ned
as a white solidin (28 ng, 47 %, LRVS (MA-1) 721. 11-1 NMR (CDd 3
+ drops of McOD, 400 MHz) 3 0.95- 1.05 (m 11-1), 1.07- 1.17 %m
11-1), 1. 1703003814938 11.1), 1.27- 1. 52 (m 3H), 1.52- PCYEPORp/OGER2
1.90 (dd, 1T-1, J=8,9, 5 5.8), 1.99'%s, 111), 2.33 (bs, 114),
2.46- 2.65 (m 31- 1) 2.66 (s, 314), 2.88 (s, 31|) 2.95 (bs, IH),
3.10 (bs, 1 . ) 0 o 4 IR
11.3, 3.8), -4 _
10.5), 5. 68- Xy 3m :L: 3. :

7.8), 7.21 (@arba,ﬂr{d}.&m&eﬁ’)mzﬂ 45. 7 52 (m 111), 7 97 (d 11-1, J=

L5 e L p%%ﬁéaﬂ%a%%? F

4-f2-(3, 5-dififudp @Lﬁh@syxpated at reflux for 2h under Nj. The reaction mixture was cooled
net hogy 8I rretstbsd e P3ZH &éd‘so‘ﬂutib'n@f)‘rhet Y61 RL ﬁ@@ﬁﬁ\&ﬁ&ﬂ% fgQ, 5%28
was T eact ed_ SUEOHHISRETAS Mt AE0RA B2 Lt Do P BRL i PerepBeen
whi ch gave t mexiuret The wortpoura sdgedatviifi°Cdosidhi Thedolint wys euapwrwadmthﬂhd
by t r ' phenyl phes Rl ARs¥A] diiciid \gashgcﬂ-‘gg%lirld-ﬁl}@(lb%ﬂqj Mhe®r&mic 20
2 (e 2 higycalﬂﬁswﬁ dlze({mﬁw%% ?fawH%a? B%YRS‘W?S #MOyeq B BIGY £ 1 uor o-
phen |1)-7- evaporation. The crude product was purified by HPLC on an Ace-5 C8 column
(100x21.2 mm) with a gradient going from 35 to 60% acetonitrile (0.1% TFA) in H,O
(0.1% TFA) over 8 minutes. The product was obtained as a white solid (30 mg, 36 %),
LRMS (M+H) 722.
15 PCNMR (CDCL, 500 MHZ) 8 9.7, 15.0, 16.8, 20.8, 24.1, 26.0, 27.7, 32.8, 34.2, 35.4,
36.0,44.4,44.8,47.4,48.2,53.3,56.2,76.8, 110.0, 112.2, 115.1*, 115.3*%, 117.3%,
117.4%,121.9, 122.1, 124.2, 124.7, 130.0, 133.2, 141.2, 151.5, 158.1, 161.0, 162.3,
166.2, 169.5, 173.6, 180.5. (* = carbon dublets).

20  Example 163

17-[2-(3-Fluoro-phenyl)-7-methoxy-8-methyl-quinazolin-4-yloxyl-13-methyl-2.14-
dioxo-3.13,15-trigza-tricyclo[13.3.0.0%4.6*|octadec-7-ene-4-carboxylic acid ethyl ester
(163) .

25  PPhy (415 mg, 1.58 mmol) was added to a stirred solution of the alcoho! 51 (300 mg,
0.79 mmol) and the quinazolinol 127 (247 mg, 0.87 mmol) in dry THF (35 mL) and dry
DMF 7 mL. The reaction was placed under an inert atmosphere (N>) at room
temperature. DIAD (311 pL, 1.58 mmol) was added. The reaction mixture was stirred
for 18 h. A precipitation was formed in the flask and more white solid precipitated after

30 addition of 40 mL diethyl ether. The precipitation was filtered off and washed with




met hoxy- 8- met hyl - qui nazol i n- 4-yl oxyl - cycl opent anecar boxylic acid
(167) WD 2007/ 014927 PCT/ EP2006/ 064822 143 The tert. butyl ester 166
was as described in exanple 156 which gave the title conpound as a
white sol i d¥¢S7P1+°81 i ghtly contaminated with POPi 13) i KCSHFEYYEY48%d.
LRVB (MrH) 596. 5 Exanple 168 F yNOHO Nt . \ ,  OON 1-{

14-12- (3, 5-Di fl uoro- phenyl ) - 7- met hoxv- 8- net hyl - gui nazo
l'in-4-yloxyl-2- -5 . - .

eny! - et by - SSHBIEGEPind dred under vacuuen which gpye the purs tle compound (381 me,

- 2-vi nyl -cycl%%d&%@-(%%ﬂtﬁéﬁyl ic acid ethyl ester (168) 10 The acid
167 was reacted with hex-5-enyl -nethyl -am ne hydrochl ori de as
according to.the procedure described in exanple 157, which gave
the title corimmel?d®she” ™" 81 0 LRV (MrH) 691. Exanple 169 F N
r.~O NOO 15 o N I

17-12-(3,5-Di fl uoro-phenyl)-7-nmet hoxv-8-net hyl £qui nazol i n- 4-yl oxyl - 13
-nmet hyl -2, 14- R

di oxo- 3, 13-di aza-tricycl o[ 13. 3. 0. 0*4, 6*lcoct adec- 7- ene- 4- car boxyl i c
acid (169) A ringclosing netathesis reaction was performed with the
di ene 168 according to the procedure descrjbegd in exanple 158, which
gave the title conpound slightly 20 @0ﬁtéﬁhﬂ§yed (0.509g, 66%, LRMVS
(MrH) 635. \'\V' O 2007/ 014927 PCP/ EP2006Y.064822 %44 Exanple 170 F

L.
5 .

17-12-(3-Fluoro-phenyl)-7-methoxyv-8-methyl-quinazolin-4-yloxy]-13-methyl-2.14-
dioxo-3,13,1 5-triaza-tricyclof13.3.0.0%4.6*]octadec-7-ene-4-carboxylic acid (164)
The ethyl ester 163 was reacted as described in example 159. Due to solubility

problems and a slow reaction the reaction was kept going for 40h. LC-MS showed that

[0 no starting material remained but almost two thirds of the starting material had
decomposed. The precipitation which was formed upon acidification was filtered off,
washed with water and dried under high vacuum. The yield of the product was
estimated to about 35% by weight and HPLC. LRMS (M+H) 618.

15 Example 165

Cyclopropanesulfonic acid {17-[2-(3-fluoro-phenyl)-7-methoxy-8-methyl-

quinazolin-4-yloxyl-13-methyl-2,14-dioxo-3,13,15-triaza-
tricyclo[13.3.0.0*4.6*Joctadec-7-ene-4-carbonyl} -amide (165)
20 The acid 164 was reacted according to the procedure described in example 160. The

crude product was purified by HPLC on an Ace-5 C8 column (100x21.2 mm) with a
gradient going from 35 to 60 % acetonitrile in ammonium acetate buffer 5 mM, pH 6.8,



-O NC .1l ,F NNOO O-_/.~L,NL NO n H Cycl opropanesul fonic
acid {17-(2-(3,5-difluoro-phenyl)-7-nethoxy-8-net hyl -

gui nazol i n-4-yl oxyl -1 3-net hyl - 2, 14-di oxo- 3, 13-di aza-tricycl of 13.3.0.0
*4, 6*| oct ad¥e 205019 he- 4- car bonyl } - am de. MV065673 React'CoEPefo/ (22
acid 169 with cycl opropane sul fonic aétd anide according to the
procedure described in exanple 159, followed by purification on

| PLC i -5. . 0 .2 d . i ur t.at

LS 500 8088 G0 LA e BTl 0 BRI, B A ©

acetonitril e,(2Yengedt e, LRYIEBI(Modlpdund as a white 10 solid (8 ngy, 7%.

LRVE (MrH) 738\ (R -Clteh8 o VRO BP S0 P{ i £0.955005 Mi',Z])P%SI,@?-glz.I? @n,57
4

8H), 1.71-_1. ) .57 (b , 7- . )
s (s, iy Nin g2 R 0D 63 finsh &3 02 477 1 3D, 330500 1 PE =
211), 4.03 ($,8)3H)9 bs5HTY 2,33 T4, 183 2146- 2)65 (15, T0), 2166 (s, BH), 2.%8 G1311)52.65
(m 111), 5. 1ﬁ5?,|53;.10|](%§,31)§), 5693 ¢ ,291':[!14.011:@;%9, Z.%ékdgd,gl-l,2§gx(lql:3,?.Ejg

4
J= 9.4, 8.01{%(2& il 93 ¢ 0:9,0), 811 () G IZ90) Bxainh
171 217 o T I &5, Gonp - (dd, 1, = 105 1075, 5168-3.77°(m, 111), 6110 (bs,

14- ( 4- Met hoxyiihehry{d) 1 W7 € 7-8ET. hogdy 1 B; fes.6)hy b 7.52apphBny b7 qUilHazel i n
-4-yl oxy) -2, - T 7=
dioxo-3,14,1§§?f¥%%§5%EVéyéngﬁfzg%fQFﬁ,%ﬁ}nonadec-7-ene-4-carboxyH
c acid etllyl ester 171 Quinazolinol derivative 83 (352 ny, 0.1.2
mrol ) was couph@gleti@st he al cohol 100 (600 ng, 1.2 mol) by using the
M t sunobu conditions described in exanple 52, The WO 2007/ 014927
PCT/ EP2006/ 1164822 145 afforded crude product was purified by flash
chromat ography on silica gel eIuteﬂH'ft\,iaﬁn
N

F

|
9

2-(1-Ethoxycarbonyl-2-vinyl-cyclopropylearbamoy)-4-[2-(3. 5-difluoro-phenyl)-7-

methoxy-8-methyl-quinazolin-4-vloxy]-cyclopentanecarboxylic acid tert-butyl ester

15 (l66)

The alcohol 15 and the quinazolinol 128 was reacted according to same procedure

described in example 155 which gave the title compound as a white solid slightly
contaminatd by triphenyl phosphine oxide (1.245 g, >100%), LRMS {(M+H) 652.

20  Example 167

2-(1-Ethoxycarbonyl-2-vinvl-cvclopropylearbamoy)-4-[2-(3,5-difluoro-phenyl)-7-

methoxy-8-methyl-guinazolin-4-vloxvyl-cvclopentanecarboxyvlic acid (167)




1% McOH in diethyl ether, which gave the title conpound (842 ny,
93% . M5 (MrH)+ 748.3 5 Exanple 172 ~I 1.0 N\ N Ol p O\~ "A OH
NO

14-(4-thhd&92%@ﬁ2W10-18-(7-nethoxy-832FthyI-2-pheny|-qwtﬁéi@mwmﬂﬂnyl
oxy) -2, 15-

di oxo- 3, 14, 16-triaza-tricycl of 14. 3. 0. 0*4, 6*| nonadec- 7- ene- 4- car boxyl i
c acid ethyl _ester 172 10 The ethyl ester of c ound 171 (842 ny,
1.3 mol ) was' fiydt E?PSYZ%%@‘éégd"é’é & fgipenn ewiﬁpfiép T
vol une was r edumpechdtas ahddlife sahdl(still ehgldlyuwbhtechinatedhyvitielf @PH;) in >100% yield.
Aci di fication g viaf§kbg acid followed by filtration of the

preci pitated product gave the title conpound MSR-489 (688 ng, 85 9.
M5 (MtH)+ 720.3 15 Example 173 ~ "ON.N OO OOYNNS--Q NOpV
v Cycl opr 6parizambledsBc acid f

14- (4- met hoxy- benzvl ) - 18- ( 7- net hoxy- 8- net hyl £2- phenyl -
guinazolin-4-v|oxy)-2,15-dioxo-3,14,16Itriazéitricyclof14.3.0.0*4,6*l
nonadec- 7- ene- 4- carbonyl | - am de (173)-:20.Cycl opr opanesul f onan de
(102 ng, 0.84 nmol) was coupled to thé_éqhd 172 (300 ng, 0.42 nmol)
as described in exanple 53. Purificationjby HPLC gave the title
conmpound (157 nmg, 45 %, M5 (M-1=l)+ 823.3. WO 2007/ 014927

PCT/ EP2006/ 064822 146 7 o o
N"\\ \ : \;:
W O N oY 0

O

1-{[4-[2-(3.5-Difluoro-phenyl}-7-methoxy-8-methyl-guinazolin-4-vioxy]-2-(hex-5-

enyl-methyl-carbamovl)-cyclopentanecarbonyll-amino} -2-vinyl-cyclopropane-
carboxylic acid ethyl ester {168)

10 The acid 167 was reacted with hex-5-enyl-methyl-amine hydrochioride as according to
the same procedure described in example 157, which gave the title compound (0.838 g,
81%), LRMS (M+H) 691.

BExample 169

17-[2-(3,5-Difluoro-phenyl)-7-methoxy-8-methyl-quinazolin-4-vloxy]-13-methyl-2.14-
dioxo-3,13-diaza-tricyclo[13.3.0.0%4 6*Joctadec-7-ene-4-carboxylic acid (169)
A ringclosing metathesis reaction was performed with the diene 168 according to the

procedure described in example 158, which gave the title compound slightly
20  contaminated (0.509g, 66%), LRMS (M+H) 635.



Exanple 174 ON, O NO ONONO NOHII O H~~/

Cycl opr opanesul fonic acid

118- ( 7- nmet hoxy- 88- net hyl - 2- phenyl - gui nazol i n- 4-yl oxy) -

2, 15- di oxo-¥8Q 24p7A6MeT 1 aza-tricvcl of 14. 3. 0. 0* 4, 6*| nonade®CTHEp®6Ms4822r b
onyll-amde 5 (174) Conmpound 173 (150*+ng, 0.18 nmol) was stirred for
30 mMnin a mxture of dichloronethane-trifluoroacetic acid; 2:1.
Evaporation and purification by columm chromatography (5 % net hanol

in ether) gaJ@Lﬂﬁﬁﬂﬂﬂtle conmpound (81 ng, §2 %. M5 (MH " 703 10
Exanple 175 i /ON N OOO N2 ONGs--,J NOV v |

- Met hyl - cycl opr opanesul foni c aC|d 114 £4 neﬁhoxy benzyl) -

18- ( 7- met hoxy- 8- net h

2- phenyl - qui nazol i n- 4-yl oxy) - 2, 15 BldXONS 14, 16 triaza- 15
tricvclof 14. 3. 0. 0*4, 6*| nonadec- 7- one- 4ocarbonvll-an1de (175) |

- Met hyl - cycl opr opanesul fonic acid amide (218 ng, 1.62 mmol ) was
coupled to the acid 172 (388 ng. 0.54 nnDI) as_described in exanple
53. Purification by colum chronahngrdhhﬁ @ the title conpound
(150 nmy, 33%, MS (MI-1)+ 837. WO ZGOKith 27 BCTI EP2006/ 06- 1822
147 Exanple 176 | 5

Cyclopropanesulfonic acid {17-[2-(3,5-diflugro-phenyl}-7-methoxy-8-methyl-

quinazolin-4-yloxy]-13-methyl-2,14-dioxo-3,13-diaza-tricyclo[ 13.3.0.0%4.6*|octadec-
5 7-ene-4-carbonyl}-amide. MV0635673

Reaction of the acid 169 with cyclopropane sulfonic acid amide according to the

procedure described in example 159, followed by purification on HPLC using an Ace-5
C8 column (100x21.2 mm) and an ammonium acetate buffer 5 mM, pH 6.8, 5%
acetonitrile, going from 35 to 60 % acetonitrile, gave the titel compound as a white

10 solid (8 mg, 7%). LRMS (M+H) 738.
"H NMR (CDC}; + drops of MeOD, 500 MHz) & 0.92- 2.57 (m, 8H), 1.71- 1.95 (m,
4H), 2.57 (bs, 1H), 2.27- 3.35 (1, 3H), 2.63 (s, 3H), 2.82- 2.97 (m, 3H), 3.09 (s, 3H),
3.42- 3.58 (m, 2H), 4.02 (s, 3H) 4.56 (1, 1H, J=11.7), 5.10 (bs, 1H), 5.61- 5,65 (m,
1H), 5.94 (bs, 1H), 6.93 (dd, I|H,/=7.4,74),7.25(d, |H,J=94), 8.04 (d, 1H, /=

15 9.0),8.11 (d, 2H, J=9.0).
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Example 171

14-(4-Methoxy-benzyl)-18-(7-methoxy-8-methyl-2-phenyl-quinazolin-4-yloxy}-2,15-
20 dioxo-3,14,16-triaza-tricyclo[14.3.0.0*4.6*Inonadec-7-ene-4-carboxylic acid ethyl

ester (171)

Quinazolinol derivative 83 (352 mg, 0.1.2 mmol) was coupled to the alcohol 100 (600

mg, 1.2 mmol) by using the Mitsunobu conditions described in example 52, The




N, N OO/NNO NOHII F VVv 1-Mthyl-cycl opropanesul fonic acid
(18- ( 7- met hoxv- 8- et hyl - 2- phenyl - qui nazol i n- 4-

yl oxy) -2, 15-di oxo- 3, 14, 16-tri aza-tricvcl of 14. 3. 0. 0*4, 6*| nonadec- 7- ene
- 4- car bonylWO 2B7anPte (176) Conpound 175 (150 ng, O0.18 MOBIEP20/6(86-1522
stirred for 30 min in a mxture of di'€hl oronet hane-trifl uoroacetic
acid; 2:1. Evaporation and purification by colum chromatography (5
0, I 0,

(/oMrTE'; h agill Isrzll h%ﬁéﬂggé}e Et@tggqszplu%ll‘i 1(3:}9 H%gu%%gl(agﬁgrap yog’zm?é gel ell\lﬁed with

- Met hyl - cycl dps bisaitkisuidioniethegathich gave the title compound (842 mg, 93%).

118-(7- et ho lg-92- phenyl - qui nazol i n- 4-

yl oxy) -2, 15- é%%ggagy?%'f% triaza-tricycl of

14. 3. 0. 0*4, 6*| nonadec- 7- ene- 4-car bonyl | - 15 am de. Qui nazoli nol
derivative 1XE3appk372y, 0.58 mol) was coupled to the al cohol 51 (200
ng, 0.53 mmol) by using the Mtsunobu condi tiens as described in
exanpl e 52. The desired product prQC|o|Qat=o in the reaction m xture

and was collected by filtration to” pure title conpound (152 nyg,
45 %, M5 (MFH)' 629.3 20 WO 2007/ 0149 / EP2006/ 064822 148

Exanple 178 N O N~ .1 H NO 0
b o
0N N
< TOR
T::L\j( o} 253
W

14-(4-Methoxy-benzyl)-18-(7-methoxy-8-methyl-2-phenyl-quinazolin-4-yloxy)-2,15-
dioxo-3.14,16-triaza-tricyclo[14.3.0.0%4.6*nonadec-7-ene-4-carboxylic acid ethyi
ester (172)

10 The ethyl ester of compound 171 (842 mg, 1.3 mmol) was hydrolyzed as described in
example 20. After 4h the volume was reduced to half and then doubled with water.

Acidiftcation with acetic acid followed by filtration of the precipitated product gave the
title compound MSR-489 (688 mg, 85 %). MS (M+H)" 720.3

15 DExample 173

Cyclopropanesulfonic acid [14-(4-methoxy-benzyl)-18-(7-methoxy-8-methyl-2-phenyl-
quinazolin-4-yloxy)-2.15-dioxo-3,14.16-triaza-tricyclo[14.3.0.0*%4, 6*nonadec-7-ene-4-
carbonyl]-amide (173)

20 Cyclopropanesulfonamide (102 mg, 0.84 mmol) was coupled to the acid 172 (300 mg,

0.42 mmol) as described in example 53. Purification by HPLC gave the title compound
(157 mg, 45 %), MS (M-H)™ 823.3.



NN--NO OO ™

17-(7- Met hoxy- 8- net hyl - 2- pvri di n- 4-yl - qui nazol i n- 4-yl oxy) - 13

- et hyl - 2,

14- di oxo- 3,Y4132W30t¥2%za-tricycl ol | 3. 3. 0. 0*4, 6*| oct adec- PCEAE2UG/EEBBOX
ylic acid (178) 5 The ethyl ester of &¥npound 177 (152 ng, 0.24 mmol)
was hydrol yzed according to the procedure described for conpound 20.
The product W@S ?r | y deconposed during the reaction. Purification

by chronatog&ééﬁgﬁéguto 15 % nethanol in ether + 0.1 % acetic acid)

gave pure title conmpound (46 %, M5, (M + 601. 10 Exanple 179 N

iIONI iN ONNOO .11 N11___.® Cycl opr opanesul fonic acid
117-(7- met hoxy- 8- net hyl - 2- pvri di n- zigui nazol i n- 4-

yl oxy) - 13- net hyl - 2, 14- di oxo- 3. 13, 15- tr aza-tricycl of 13. 3. 0. 0*4, 6*| oct
adec- 7- ene- 4- carbonyll-anlde (179 he aC|d 178 (67 nmg, 0.11
mmol ) and EDAC (26 ng, 0.13 nmol) mere d| in dichloronet hane
(3 mM). After stirring at roomte 7&'rat OMS'S‘<ﬂthe m xture was

diluted with dichloronethane (10 m } nd’t omganlc phase were
washed with water and dried (SOdIUﬁ;gﬂ\pﬁafé) The vol une was then
reduced to 2 nm and cycl opropyl  sul phonam de (20 ng, 0.17 nmol) and
DBU (36 ng, er e ad. Th !
over - ni ght at opioprisl; e gRd -t e R was et

citric acid. 2Erdifiochi 4.0¢ "‘ gyely B P ard-chrn g
di chl or ongt hapgygave the title conpound (57 ng, 73 %, M (NHI-I)
704. WO 2007 omp%?n?d ﬁgl'( 1 %?g?(? | g)r6n£rln80 waslsétll?red for 30 min in a mixture of

dichloromethane-trifluoroacetic acid; 2:1. Evaporation and purification by column

chromatography (5 % methanol in ether) gave the title compound (81 mg, 62 %). MS
(M-H)" 703

10
Example 175

1-Methyl-cyclopropanesulfonic acid [14-(4-methoxy-benzyl)-18-(7-methoxy-8-methyl-

2-phenyl-quinazolin-4-vloxy)-2.15-dioxo-3,14,16-triaza-
15 tricyclo[14.3.0.0*%4,6* Inonadec-7-ene-4-carbonyl]-amide (175)
1-Methyl-cyclopropanesulfonic acid amide (218 mg, 1.62 mmol) was coupled to the

acid 172 (388 mg. 0.54 mmol) as described in example 53. Purification by column
chromatography gave the title compound (150 mg, 33%), MS (M-H)" 837,



Bi ol ogi cal Exanple 1: Activity -of conpounds of formula (1) Replicon
assay The conpounds of forrmula (I) were exam ned for activity in the
inhibition of HCV 5 RNA replication in a cellular assay. The assay
denonst r at eHOEHAL 1 ¥He conpounds of fornmula (1) exhi bi t @4T&ERI0G P2
agai nst HCV replicons functional in a'tell culture. The cellular
assay was based on a bicistronic expression construct, as described

by Lohmann 999) Science vol. 285 pp. 110-113 with
nodlflcatlonigﬁgggﬂﬁéed by Krieger et al. (2001) Journal of Virology

75: 4614-4624, in a nulti-target screeni 10 strategy. In essence,
the nethod was as follows. The ed the stably transfected
cell line Huh-7 luc/neo (hereafter red to as |Iluh-Luc). This
cell line harbors an RNA encoding a bkpistronic expressi on construct
conprising the wild type NS3-NS5B regi: ns of [1CV type I b translated
froman Internal R bosone Entry S% 3@8) fﬁbm

encephal onyocarditis virus (EMOV), p deﬁfl a reporter portion
(FfL-lTuciferase), and a selectable ﬂa&%ﬁiﬁgggtmnn (neon, neonycine
phosphot ransferase). The construct Is ed by 5 and 3" NIRs
(non- translated regions) froml-1CV type Ib. Continued culture of
the replicon qﬁl%s 'CO f I

t he repllcatl
cel | s that exuxakd.!fidoxorh

hi gh Ievebs,agﬂgg@v@g i nter aI|a IUC|ferase are used for screenlng

the antivira The on c at ed |n 84 wel
plates in t h&OBP Q@ﬁ@@qi?oFﬁé gg?nghﬁm;gﬂ?$8¥%b ﬁﬂb ch wer e
added in varM@mbnvwnbemﬂnﬁumvm9UCE@ﬁKbhﬁh@maﬁnmnmdmanrunmobyCQEnmhree
days, 1I1CVr %Hx‘ohfa%gh@ﬂy%% HRASHY 8k @a%?dé'tﬁ& oHpbiRl @8 28T bMI Y
(using stand$4£ ?égse assay substrates and reagents and a Perkin
El mer Vi ewlLu (M- 1 TS microplate inager). Replicon cells in the
control dOltures have hi gh luciferase expression in the absence of
any i nhi bi t ok hi bitory activity of the conpound on |uciferase
activity was Trark gllﬁ'd on the Huh-Luc cells,_enabling a dose-response
curve 30 for each test conpound. EC50 val ugs flnere then cal cul at ed,

whi ch val ue represents the anount~e ound required to
decrease by 50%the | evel of detectle ci ferase activity, or nore
specifically, the ability of the genetitally Iinked HCV replicon RNA
to replicate. 35 Biological Exanple 2 A@thlty of conpounds of
formula (1) Inhibition assay The aim this in vitro assay is to
measure the inhibition of HCV N83/4ﬁ\€f ease

,,,,, Ve
(B

1-Methyl-cyclopropanesulfonic acid [18-(7-methoxy-8-methyl-2-phenyl-quinazolin-4-

yloxy)-2.15-dioxo-3,14,16-triaza-tricyclo[14.3.0.0*4,6¥nonadec-7-ene-4-carbonyl]-
15 amide.

Quinazolinol derivative 123 (155 mg, 0.58 mmol) was coupled to the alcohol 51 (200

mg, 0.53 mmol) by using the Mitsunobu conditions as described in example 52, The
desired product precipitated in the reaction mixture and was collected by filtration to
give pure title compound (152 mg, 45 %), MS (M+H)" 629.3

20



conpl exes by the conpounds of the present invention. This assay

provi des an NY 2007/014927 PC97CP2006/ 064822 1.50 indication of how
ef fecti ve conpounds of the present invention would be in inhibiting

| -1 CV NS3/ AR0B¢GHEERYtic activity. The inhibition of fulPICTIEERAYEMRc4822
hepatitis C NS3 protease enzyne was nmé#sured essentially 5 as
described in Poliakov, 2002 Prot Expression & Purification 25 363

371. Briefly,_ the drolysis of a depsipeptide substrate,

Ac- DEDY Edans)ﬁ%_%l%ﬁéccx)] ASK(Dabcyl ) - NI -12 (AnaSpec, San Jose, USA),
was measured spectrofluorometrically in the priesence of a peptide
cofact or, KKGSWVI VGRI VLS ( Ake Eng%tro[:i“ Départrrent of Medi cal
Blochenlstry and M crobi ol ogy, Uppsal'a.Uniwersity, Sweden). [Landro,
1997 10 #Bi ochem 36 9340-9348]. The enzypge (1 nM was incubated in 50
mM HEPES, pH 7.5, 10 mM DTT, 40% gl ycerol, 0.1 %
n-octyl-D-glucoside, with 25 M NS4A cofactor and inhibitor at 30 C
for 10 m n, whereupon the reaction was PnklkatQﬂ by addition of 0.5
pM substrate I nhibitors were dlssolved,la DMVMBO, sonicated for 30
sec. and vortexed. The solutions were stored & - 20C between
measurenents. 15 The final concentration of DVSO in the assay sanple
was adjusted to 3.3% The rate of hydrolysis was corrected for inner
filter effecﬂ§(a@aﬂh@nﬂhanWBBandheﬁﬂanmﬁedMTé&bthﬂnﬂwmagg

Anal yti cal Bllgcthggg §§3r Ys5.46 3l ue -

non- | i near 0 VSi ¢

MX, UK), dsi H&e 5th2beSFﬁﬁeéF0mmunéd é‘tSPtWE/Q 2&:%@? tviawdawweai arCP%étmg o
v?: ue for Kmifbord&edMe. deé\crmecmfmmnpbundtmm@mbﬁ&abv%pamaﬁ dgiriposetairih®r
al | measur engnt P t

compounds tgg %qéﬁ%&%%@&éﬁ@%ﬁ&ﬂ&& ?rpt, (ﬁtt(ﬁlsr & r{lgfﬁa%%tlﬁléﬂ?(e?+0 1%
activities oﬂcqtﬁ@C@bw@mmiee@mu@é 6343)564&1@@1& é8l.in Tabl e 25 1.
The |l egend for values A, B, C, D, E, and Fis as follows: - value A
correspo?g tQ aW,ﬁ§§0 > 10M - value B corresponds to an EC50

bet ween ANFEHEEEM= - val ue C corresponds_to an EC50 between 0.99M
and 200nM - value D corresponds tp an bet ween 199nM and 0. 5nM
30 - value E corresponds to a Ki® N ue F corresponds to a K
between | pMand 100nM - val ue rasponds to a Ki between 99. 9nM
and 5nM - value H corresponds to a bet ween 4.9nM and 0.1 nM

Cyclopropanesulfonic acid [17-(7-methoxy-8-methyl-2-pyridin-4-yl-quinazolin-4-
yloxy)-13-methyl-2,14-digx0-3.13,15-triaza-tricyclo{13.3.0.0*4,6* |octadec-7-ene-4-
carbonyl|-amide (179)

15  The acid 178 (67 mg, 0.11 mmol) and EDAC (26 mg, 0.13 mmol) were dissolved in
dichloromethane (3 ml). After stirring at room temperature for 5 h the mixture was

diluted with dichloromethane (10 ml) and the organic phase were washed with water
and dried (sodium sulphate). The volume was then reduced to 2 ml and cyclopropyl
sulphonamide (20 mg, 0.17 mmol) and DBU (36 mg, 2.3 mmol) were added. The

20 mixture was allowed to stir over-night at room temperature and then washed using 5%
aqueous citric acid. Purification by chromatography (0 to 2% methanol in
dichloromethane gave the title compound (57 mg, 73 %), MS (M+H)" 704.



WD 2007/ 014927 PCT/ EP2006/ 064822 151 Conpound nr. EC50 Ki Replicon
assay Enzymatic assay 21 DH 31 DH 34 CG 36 CG 44 D1-1 45D
H 53 DH 70AE 71 CH 72 CH 73 AF 89 DH 949 DH 98 DH

104 DH 1MORFH0142D DH 121 DH 131 DIl 132 D H P83/HR2M6/OGER D
H 150 DIi 152 AE 154 DH 160 D H® 161 DH 162 CH 165 D H
170 D G

Biological Example 1: Activity of compounds of formula (I)

Replicon assay
The compounds of formula (I) were examined for activity in the inhibition of HCV

5  RNA replication in a cellular assay. The assay demonstrated that the compounds of
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

10 strategy. In essence, the method was as follows.

The assay utilized the stably transfected cell line Huh-7 luc/neo (hereafter referred to as
Iuh-Luc). This cell line harbors an RNA encoding a bicistronic expression construct
comprising the wild type NS3-NS5B regions of HCV type 1b franslated from an
Internal Ribosome Entry Site (IRES) from encephalomyocarditis virus (EMCV),

5  preceded by a reporter portion (FfL-luciferase), and a selectable marker portion (neo®,
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 IICV RNA, which replicates autonomously and

20 to high levels, encoding inter alia luciferase, are used for screening the antiviral

compounds.

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
25  three days, HCV replication was measured by assaying luciferase activity (using
standard luciferase assay substrates and reagents and a Perkin Elmer ViewLux'™
ultralITS 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
30  for each test compound. EC50 values were then calculated, which value represents the
amount of the compound required to decrease by 50% the level of detected luciferase
activity, or more specifically, the ability of the genetically linked HCV replicon RNA

to replicate.

35  DBiological Example 2 Activity of compounds of formula (I

Inhibition assay
The aim of this in vifro assay is to measure the inhibition of HCV NS3/4A protease
complexes by the compounds of the present invention. This assay provides an



174 DH 176 DH 179 DH 152 dCdains 1. A conpound of the formula I:
RR O RROO-LNHA NOR5 and Noxides, salts, and

stereoi soners thereof wherein Ais ORL, NHS(=0 PR2; wherein; Rl is
hydr ogen, CI10@@aniky?’, Co- C3al kyl enecar bocyclyl, PCT/EP2006/064822
Co- C3al kyl eneheterocyclyl; Rz is Cl-&@®al kyl, Co
C3a|ky|enecarbocyc|y| Cb C3al kyl eneheterocyclyl; p is independently
1 or 2 n |s H§ ‘% ----- denot S an oFtlonaI doubl e hond; L
is N or . Ipgicatigh B‘?WP ?WG&OIHB?}W%O HBHBFCHnE 9 VEmHion el besipagubiting
car bon; Rq IHRCHNGB/ashenteblytis aéfRdty. RQ can al so be Cl-C6al kyl; Rr is
qui nazolinyl, optionally substituted with one two or three
substituents each independently selected from Cl1-C6al kyl,

Cl- CBal koxy, Tih nteigon OWEIlée“gﬁhlllf‘é@iusc%NSRWOteaé?rP‘?fdmeﬁﬁﬁéﬂeaﬁﬂfed essentially
di al kyl antno as o@sfibeddh Pdlisdoky2(@AProtBxpassion$ Burification 25 363 371. Briefly, the

Cl- GGal kyl Carg s@rpfQa%ps%%pﬁ?eagdﬁwra%@?\%%@@%’d&h%#ERﬂﬂy[%ﬁSK(Dabcyi)

al kyl enehet eroc drogen
C1- Ceal koxyCi\Ht?JEiéP‘R%eCsoﬁ’andSS@C JWIYRWTG%MCMW@%@H in the presence

Cl- Ceal kyl , @pa @;ﬁidkybﬁa@ﬁMWvWanmméM ﬂ@helbéﬁa&ﬁiéﬁié’ﬂ i's

[
oPl eotad 1roreie Higtethnatutiiy %I%Pgbhﬁpasa‘f%ﬁawﬂﬁvbf SReeigro. 1997
nitro, Ci19 CeﬁBliqchem 3@83@3$4@IEW%MD6WW38 incubated in 50 mM HEPES, pH

CO C3al kyl ene-sheg anveewal, b gNd&%ﬁ % n-of cos\é'equQQS MRS RBfactor
Y-(C=0 ~ NRaRb

Y- S( =0) PNRaRg™ ‘Phk'él%dtéﬁbm& Hﬁ&@( W%j"@li‘éfm th‘*’v’era%‘ ‘%“rY%‘Péb‘BHHtS‘ﬂPlr §aditigifa

or Cl-C3al ky K)én,é\/[ substrate. Inhibitors were dissolved in DMSO, sonicated for 30 sec. and

vortexed. The solutions were stored at - 20°C between measurements.

15
The final concentration of DMSO in the assay sample was adjusted to 3.3%. The rate of
hydrolysis was corrected for inner filter effects according to published procedures.
[Liu, 1999 Analytical Biochemistry 267 331-335]. Ki values were estimated by non-
linear regression analysis (GraFit, Erithacus Software, Staines, MX, UUK), using a

20 model for competitive inhibition and a fixed value for Km (0.15 uM). A minimum of
two replicates was performed for all measurements,

The following Table | lists representative compounds that were prepared according to

the above examples. The activities of the compounds tested are also depicted in Table
25 1. Thelegend for values A, B, C, D, E, and F is as follows:

- value A corresponds to an BCsp > 10pM;

- value B corresponds to an ECsp between 10uM and 1uM,;

- value C corresponds to an ECsy between 0.99uM and 200nM;

value D corresponds to an ECsy between 199nM and 0.5nM.

30 - value E corresponds to a Ki> 1M,

- value F corresponds to a Ki between |uM and 100nM,;

- value G corresponds to a Ki between 99.9nM and 5nM;

- value H corresponds to a Ki between 4,9nM and 0.1nM.



Re is independently H, Cl-C6al koxy,.
i ndependently H, C1-Co6al kyl,

or Co C3alk
nitrogen to

group. 153 2. A conpound according t

Ieneheterocycl

VORI Py ar e

yI or
attachedj

81

C1- C3al kyl
C1- C6al koxy,
Ra and Rb together with

ntoforma hetepggg@pypmumz
‘claim1, with the parti al

or; Rb i
Co- C3al kyl ene-

S
carbocyclyl

structure: Nor 0 0 O or 3. A conpound according to claiml1,
wherein nig 4 conpoynd accor Ing tqg..claim 3, wherein
----- adjacentcghgg%véFbprop I %ty isla doubfe bond 5. A
conpound acqording to clai emm@iswy% | Enpyiatipgesay of nethyl. 6. A
conpound accordinggto cIa|n11, werein Alis -OHior -NHpB(=0)2
cycl opropyl ,[ 7. gﬁnpoun according to craim wherein Ais
NHS(=0)Z C1 PRQ'V" Sthst-tut-ed—eyel-oprepyH—-=_8—~A-corppund accordi ng
mcmmm,wmtmfmmm %CMlRQlNGﬂhOO;LNHA
R5~N where n, A Lmqu and RS arg.as deffned |qgcla|n1L, and As is
hydrogen, —C6at kvl Et—=G6at kuxy, Co—C3at t\yl enecarboc /C| yI , Co
C3al kyl ene- het er ac¥tl yl , hydroxyBhbro- nh, chidio or fluoro: Re is
hydr ogen, Cl-C6al kyd , Cl- d6al koxyy) NRaRb,| Co C3gikyl enecarbocyclyl, Cp
CBaIkerneheterocyg.yl; WHeré-"1n, sai d Re carbagyCIyl br het erocycl yl
| s optional Ihy—sdubstitutediwth—RHO—ALO0 4 s C1-Csal-kyl—{ Co
C3al kyl enecycl oal k¥ C C343l kyl enehet er ocycl yl , EX - Csal koxy,
Cl- Coal koxyl- CBaI#yI ani|no, ankgo azildo, nquapto Cyano,
sul fonyl, (E—C3=i kyl ysutffonyts—nrtro,—hy=—droxy,carpoxy, ner capt o,
hal o, hal oOl-CBal k¥4 hal g0 - CRaltkyl oxy;| Re and!Rh_arelas defined in
claiml1l;, HI1l is hyﬁrogen or Ct-@sal koxy. 154 1. A cofrpound
according to clalnép wherlei n Retis CI- alkyIT{chloro or fluoro,
preferably brems u. hyar-egen-
D H

98 D H

104 D H

114 D H

(19 D H

121 D H

131 D H

132 D H

138 D H

147 D H

150 D H

152 A E

154 D H

160 D H

161 D H

162 C H

165 D H

170 D G

174 D H

176 D H

179 D H




10. A compound according to claim8, wherein Rt1 is hydrogen or

met hoxy. 11. A conpound according to claim8, wherein RO is phenyl or
heteroaryl, either being optionally substituted with one or two RIG
wherein RIO is hydrogen, Cl-C6al kyl, C3-Cr7cycl oal kyl,

C3-Crhet erocycl yl, Cl-Caal koxy, halo, a#no optionally nono- or

di -substituted with Cl-C6al kyl, or am do optionally nono- or O
substituted with Cl-C6al kyl. 12. A-conmpound according to claim 11,
wher ei n RYM phenyl, pyridyl, thiazolyl, oxazolyl or pyrazolyl each
of which {s,.0Rbi@B@lch¥mugubstituted with Al as defined. 13. A
conmpound according to claim 12, wherein RIO is hydrogen, fluoro,

di fluoro, nmethyl, ethyl, isopropyl, tert-butyl, C-C6alkoxy, am no,
nono- or di Cl- C6al kyl ami no pyrrolidinyRr piperinyl, piperazinyl,

N- et hyl pi perazi nyl, norpholi- nyl, or @Dno- or di-Ct-Csal kyl am do.

14. A compound according to claim 13, erein Riois hydrogen, fluoro
or methoxy. 15. A conpound accor ég wherein RO is
selected fromRIORIO N' /S N Ré N R" 16. A conpound
according to claim 12, wherein 658 RIO G ~R O j/
R10 i N 17. A conpound according tio clai ving the formula i~N
ONI..,<a NS 0155 18. A: d_&tcording to claim1 having
the formula: I * 0., Imo; NI Ti N 10Nz~

~

and N-oxides, salts, and stereoisomers thereof
wherein

Ais ORT, NHS(:O)FRE; wherein;

R is hydrogen, Cy-Cgalkyl, Cy-Cjalkylenecarbocyclyl, Cp-Caalkyleneheterocyalyl;
R2 is Gy-Cgalkyl, Cy-Cgalkylenecarbocyelyl, Co-Caalkyleneheterocyclyt:

p is independently 1 or 2;
nis3,4,5o0r6;

----- denotes an optional double bond;
LisNorCRz

Rz is H or forms a double bond with the asterisked carbon;

Rq is H or when L Is CRz, Rq can also be C4-Cgalkyl;

Rr is quinazolinyl, optionally substituted with one two or three substituents each independently selected from
C;-Cgalkyl, C;-Cgalkoxy, hydroxyl, halo, haloCy-Cgalkyl, amino, mono- or dialkytamino, mono- or dialkytami-
nocarbonyl, Cy-Cgalkyloarbonylamino, Cy-Cgalkylenecarbocyelyl and Cq-Cjy alkyleneheterocyclyl;

R3 is hydrogen, C4-Cgalkyl, C;-CgalkoxyCy-Cgalkyl or Cq-Cooycloatkyt;

and wherein

each C,-Cgalkyl, Cy-Caalkylenscarbocyeyl or Co-Caalkyleneheterocyclyl is opticnally substituted with 1 to 3
substituents independently selected from the group consisting of halo, oxo, nitrile, azido, nitro, C,-Cgaliyl,
Cy-Caalkylenecarboeyclyl, Co-Caalkylene-heterocycelyl, NH,C(=0)-, Y-NRaRb, Y-O-Rb, Y-C({=0}Rb, Y-(C=0}
NRaRb, Y-NRaC{=0)Rb; Y-NHS(=0)Rb. Y-8(=0),Rb and ¥-S{=0} NRaftb, Y-C(=0)QRb, Y-NHaC(=0)ORb;

Y is independently a bond or C4-Cgatkylene;

Ra Is independently H, C,-Cgalkoxy, C4-Cqalkyl or;

Rb is independently B, C,-Cgatkyl, C4-Cyalkory, Cy-Caalkylene-carbocyclyl or Cy-Caalkyleneheterocyclyl;
or Ra and Rb together with the nitrogen to which they are attached join to form a heterecyclyl group.



NS O 19. A conpound according to claiml having the formula: f
iFO....1:.,: "JI :tN 0OO 0O:.. NN.. , , S, NOlLAHV 20 A
conmpound according to claim1l having the formula: /ON -N 0 ,NN 11
INOHO- 21. A conpound according to claim1 having the fornula: P
/ON / -N OHr -~O /N' O HSb 15& 22. A conpound according to
claim1l having the forrula: O \ N~/ N O OYN~~ 11 /NO" O 23.

A conmpound according to claim1 having the formula: O
2. A compound according to claim 1, with the partial structure:

?([('N or
Q

or
3. Acompound accoyding to claim 1, whereln nis 4 or 5.

4. A compound according to claim 3, wherein ----- adjacent the cyclopropyl moiety is a double bond.
5. A compound according to claim 1 wherein RS is hydrogen or methyl,

6. A compound according to ¢claim 1, wherein A is -OH or -NH3({=0),-cyclopropyt,

7. A compound according to claim 1, wherein A is NHS(=0},-C,-Cgalkylsubstituted cyclopropyl.

8. A compound according 1o claim 1, with the fermula:

R6

RN NQW/RQ

where n, A, L, Rg and RS are as defined in claim 1, and

A% is hydrogen, C,-Cgalkyl, C,-Cgalkoxy, Cy-Caalkylenecarbocyclyt, Cq-Caalkylene-heterocyclyl, hydroxy, bro-
mo, chiarg or fluoro;

R®is hydrogen, C,-Cgalkyl, C4-Cgalkoxy,NRaRb, Co-Caalkylenecarbooyclyl, Cy-Caalkyleneheterocyclyl; where-
in said RS carbocyclyl or heterocyetyl is optionally substituted with R19;

Ric is Cy-Cgalkyl, Cy-Caalkylenecycloalkyl Co-Caalkyleneheterocyclyl, Cy-Cgalkoxy,
Cy-CgalkoxyC4-Cgalkyl, amino, amido, azido, mercapto, cyano, suffonyl, (C4-Cy alkyl}sulfonyl, nitro, hy-
droxy, carboxy, mercapto, hale, haloCy-Cgalkyl, haleC4-Cgalkyloxy;

Ra and Rb are as detined in claim 1;
R is hydrogen or Cy-Cgalkoxy.



ON NO N H oON..../! O 24. A conpound according to claiml
having the formula: /ON iN ON NN..,,~O NS< 11 11 O 25.
A pharmaceutical conposition conprising a conpound according to any
one of clainms 1-24, and a pharmaceutically acceptable carrier. 26. A
phar maceutical conposition according % claim25, further conprising
an additional HCV antiviral, selected from nucl eosi de anal ogue -

pol ynerase i nhibitors rotease inhibitors, ribavirin and interferon.

27." A conpolFTPHELEIHINA § oB Sarigrein R SfCstiviaghinm oruea préferpbiy pegnobrhydrogen.

therapy. 148achpfi RN 366N dLNg - Lq any one of clains 1-24 for use
in the manufacture of gmrreig‘i%bvg]ﬁrgﬁﬁ fSS’deg’f'fé’”E)erthB’ﬁhyl axis or treatnment

of flavi Vli‘l4’Mﬁmi;{ﬂéfl@:bioi'dmtﬂ&J,claiinmc»bHdndih RYis fend or heteroaryl, either being optionally substituted with one
or two ; wherein

R"J.is hydl:ogen, C_1-Csa|ky!, Cy-Ceyctoaikyl, C4-Cyheterocyclyl, C,-Cgalkoxy, halo, amino optionally mono-
or di-substituted with Cy-Cgalkyl, or amido optionally mono- er di substituted with C,-Cgaikyl.

12. A-compound according to claim 11, wherein R? is phen i i ich i
: , yl, pyridyl, thiazolyl, oxazolyl or pyrazolyl each of
optionally, substituted with R10 ag defined. i e hiene

13. A compound according to claim 12, wherein R10 js hydrogen, fluoro, difluoro, methyl, ethyl, isopropyl, tert-butyl,

C,-Csalkoxy, aming, mono- or diCy-Cgatkylamino pyrrolidinyl, piperinyl, pi i i i i
' » Piperazinyl, N-methylpi .
nyl,or mono- or di-C,-Cgalkylamido, i y Viplperazinyl, morphof

14. A compound according to claim 13, wherein R0 is hydrogen, fluoro or methoxy.

15. A compound aceording to claim 12, wherein RS is selected from

R10 R10

/k R10
P A . N R10
. 72—3 W, / S/
7& Yaa N
16. A compound according to claim 12, whareln RY is selected from:

R10 R10
R10

17. A compound according to claim 1 having the formula

)
°
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18. A'compound according to claim 1 having the formuia:
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23. A compound according to claim 1 having the formula:
! o
o N\.
2N

25,

26.

27.

28,
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A pharmaceutical composition comprising a compound according to any cne of claims 1-24, and a pharmaceitically
acceptable carrier.

A pharmaceutical composition according to claim 25, further comprising an additional HCV antiviral, selected from
nucleoside analogue polymerase inhibitors, protease inhibitars, ribavirin and interferon.

A compound according to any one of claims 1-24 for use in therapy.

A compound according to any one of claims 1-24 for use in the manufacture of a medicament for the prophylaxis
or treatment of flavivirus infections, including HCV. :





