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Macrocyclic RIP2 kinase inhibitors

Field of the invention

The present invention relates to macrocyclic compounds and compositions containing said
compounds acting as kinase inhibitors, in particular as inhibitors of RIP2, and/or mutants thereof,
for use in the diagnosis, prevention and/or treatment of RIP2-kinase associated diseases.
Moreover, the present invention provides methods of using said compounds, for instance as a

medicine or diagnostic agent.

Background of the invention

Protein kinases constitute a large family of structurally related enzymes that are responsible for the
control of a wide variety of signal transduction processes in the cell. They have been shown to be
key regulators in most cellular functions including proliferation, cell metabolism, cell survival,
apoptosis, DNA damage repair, cell motitity... Uncontrolled signalling due to defective control of
protein phosphorylation has been implicated in a number of diseases, including, for example,

cancer, inflammation, aliergies, immune diseases, CNS disorders, angiogenesis...

Amongst the families of protein kinases, one particular example is the Receptor-Interacting
Serine/Threonine Kinases including RIP2. RIP2 (Receptor-Interacting Protein 2) is also referred to
as Card-Containing Ice-Associated Kinase (CARDIAK), CARD3 (C-terminal CAspase-Recruitment
Domain 3), Receptor-Interacting Protein Kinase 2 (RIPK2), or Rip-Like Interacting Clarp Kinase
(RICK). RIP2 kinase is composed of an N-terminal kinase domain and a C-terminal caspase-
recruitment domain (CARD) linked via an intermediate (IM) region (Curr. Med. Chem. (2005) 4, 35-
42)). The CARD domain of RIP2 kinase mediates interaction with other CARD-containing proteins,
such as the Nucleotide Oligomerization Domain Proteins, NOD1 and NOD2 (J. Biol. Chem. (2000)
275, 27823-27831 and EMBO reports (2001) 2, 736-742). NOD1 and NOD2 are cytoplasmic
receptors which are activated by specific bacterial peptidoglycan motifs and play a key role in
innate immune surveillance. Upon intracellular bacterial exposure, NOD1 or NOD2 binds to the
protein kinase RIP2 to coordinate NF-kB (nuclear factor k B)-mediated cytokine responses. Once
associated with NOD1/2, RIP2 undergoes autophosphorylation on Tyr 474 (Y474), and acts as a
molecular scaffold to bring together other kinases (TAK1, IKKa/B/y) involved in NF-kB and MAPK
activation (Nature Reviews Immunology (2008) 6, 9-20).

Both NOD1/2 and RIP2 are NF-xB regulated genes, and as such, their activation causes a positive
feedback loop in which activation of NOD1/2:RIP2 stimulates further activation and further
inflammation. Additionally, NOD1/2 and RIP2 expression are stimulated by a variety of mediators of
inflammation, including TNF (Tumor Necrosis Factor) and IFN (Interferon). In addition to NF-kB
pathway activation, the NOD1/2:RIP2 complex stimulates autophagy, bacteriocidal activity, MHC
Class II presentation and MAPK (Mitogen-Activated Protein Kinase) activation. Overall, this
pathway modulates the innate immune system to help tailor the adaptive immune response to

eradicate the offending pathogen.
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Dysregulation of RIP2-dependent signaling has been linked to autoinflammatory diseases. Patients
with loss-of-function NOD2 alleles are prone to the development of Crohn’s disease, an
inflammatory disorder of the gastrointestinal tract (Am. J. Hum. Genet. (2002) 70, 845-857 and
Microbes and Infection (2009) 11, 912-918). In contrast, gain-of-function NOD2 mutations have
been genetically linked to other inflammatory diseases, such as Blau Syndrome/Early Onset
Sarcoidosis (EOS), a pediatric granulomateous disease characterized by uveitis, dermatitis, and
arthritis (Nature Genetics (2001) 29, 19-20 and Current Rheumatology Reports (2005) 7, 427-433).
Mutations in NOD1 have been associated with asthma (Hum. Mol. Genet. (2005) 14, 935-941), and
early-onset and extra-intestinal inflammatory bowel disease (Hum. Mol. Genet. (2005) 14, 1245-
1250). Genetic and functional studies have also suggested a role for RIP2-dependent signaling in a
variety of ather granulomateous disorders, such as sarcoidosis (Journal of Clinical Immunology
(2009) 29, 78-89) and Wegner's Granulomatosis (Diagnostic Pathology (2009) 4, 23).

The fact that both loss-of-function polymorphisms and gain-of-function mutations cause
inflammatory diseases is likely due to the fact that NOD2 functions as a rheostat to help maintain
normal immunologic homeostasis. Lack of coordination between inflammatory signaling pathways
influences the development of inflammatory disorders, and the NOD1/2:RIP2 activation equilibrium
is central to this coordination. Treatments for Crohn's disease and sarcoidosis currently rely on
broad, non-specific immunologic inhibition (e.g., corticosteroids) or on specific cytokine inhibition
(e.g., anti-TNF therapies) with significant costs and side effects. Treatment is less than ideal,
however, because not all agents are equally efficacious, the diseases occur over long time frames,
and not all agents remain efficacious in the same patient. The RIP2 Y474 autophosphorylation
event has been shown to be necessary for effective NOD2 signaling and does not occur in the
presence of the most common loss-of-function Crohn's disease-associated NOD2 allele. This
autophosphorylation is inhibited by non highly selective kinase inhibitors, gefitinib and erlotinib,
suggesting that RIP2's tyrosine kinase activity could be targeted specifically in the treatment of
inflammatory diseases (Genes Dev. (2010) 1, 2666-77). Several clinical cases were reported about
gefitinib or erlotinib treatment being efficient to clear psoriasis or reduce arthritic symptoms or
insulin-resistant type 2 diabetes associated with metabolic syndrome (The Oncologist (2013) 18:
e3-e5). In mouse established models of chronic inflammatory bowel diseases, inhibition of RIP2
activity by the small molecule SB203580 is efficacious to reduce induced-colitis (J Biol Chem.
(2005) 15, 14981-14988.). None of these small molecules however, primarily and selectively
targets RIP2. It was therefore an object of the present invention to provide a potent, selective, small
molecule inhibitor of RIP2 kinase activity which can block specifically RIP2-dependent pro-
inflammatory signaling and thereby provides a therapeutic benefit in autocinflammatory diseases

characterized in increased and/or dysregulated RIP2 kinase activity.
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We have now found that the macrocyclic pyrazolopyrimidines and imidazopyridazines and
pharmaceutically acceptable compositions according to this invention are useful for the treatment
of inflammatory disorders, in particular Crohn’s disease, bowel disease, Sarcoidosis, psoriasis,
rheumatoid arthritis, asthma and insulin-resistant type 2 diabetes, ulcerative colitis, lupus, uveitis,
blau syndrome, granulomatous inflammation, in particular behget's disease, multiple sclerosis, and
disease associated with RIP2 kinase activity (i.e. RIP2-kinase associated diseases).

SUMMARY OF THE INVENTION

We have surprisingly found that the macrocyclic compounds described herein act as RIP2 kinase
inhibitors, and are thus very useful in the diagnosis, prevention and/or treatment of RIP2-kinase

associated diseases.

In a first objective the present invention provides a compound of Formula | or a stereoisomer,

tautomer, racemic, metabolite, pro- or predrug, salt, hydrate, N-oxide form, or solvate thereof,

fo)—l;d
., /

A4 and A, are selected from C and N; wherein when A, is C, then A; is N; and wherein when A; is
C,then Ay is N;

Wherein

R4 and R4, are each lndependently selected from —H —halo, -OH, -C¢alkyl, -O-Cq.¢alkyl, -8-C.
salkyl, -NRgR0, -(C=0)-Rs4, -(C=S)-R4, -SO>-Ra, -CN -NRg-SO,-R4, -Csecycloalkyl, -Ar; and
—Het,; wherein each of said -C1.alkyl is optionally and independently substituted with from 1 to
3 substituents selected from ~halo, -OH, -NR4;R43, -O-C1ealkyl, and -S-Cealkyl,;

R, is selected from —H, -halo, -OH, -Cq.ealkyl, -O-Cy.¢alkyl, -S-C4¢alkyl, -(C=0)-C+.salkyl, -(C=S)-C..
galkyl, -(C=0)-O-Cy.qalkyl, -(C=S)-O-C,.¢alkyl, -(C=0)-NR27Rzs, -(C=8)-NRy7R2s, -C3.6cycloalkyl,
-Hets, -Ar,, -(C=0)-Hets, -(C=S)-Hets, -(C=0)-Ar, (C=8)-Ar,, -(C=0)-Cs.ecycloalkyl, -(C=S)-Cs.
ecycloalkyl, and -SO,-Cy.¢alkyl; wherein each of said -Cyealkyl is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, —OH, -O-C,ealkyl, -S-C.ealkyl, -
Hets, -Ar,, and -NR;3R44;

R; is selected from —=H, -halo, -OH, -C.galkyl, -O-Cy.galkyl, -S-Cy.ealkyt, -(C=0)-C,.¢alkyl, -(C=S)-C;.
galkyl, -(C=0)-O-Cy.¢alkyl, -(C=S)-0-Cyealkyl, -(C=0)-NR9R30, -(C=S)-NRxgR30, -Cs.Cycloalkyl
-Hety, -Ars, -(C=0)-Hety, -(C=8)-Het,, -(C=0)-Ar;, -(C=S)-Ar;, -(C=0)-Cs.ecycloalkyl, -(C=8)-Cs.
ecycloalkyl and -SO,-C.¢alkyl; wherein each of said -Cy.ealky! is optionally and independently
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substituted with from 1 to 3 substituents selected from —halo, —~OH, -O-C.salkyl, -S-C1.alkyl,
-Cs.qcycloalkyl, -Het,, -Ars, and -NR15R6;

R, is independently selected from —halo, —OH, -C,ealkyl, -O-Ciealkyl, -S-Ciealkyl, -NR47Rg,
-Cs.ecycloalkyl, -Arg and -Hely;

Rs and R; are each independently selected from —H, -OH, -halo, -Cy.ealkyl, -O-Cqealkyl, -S-Ci.
ealkyl, -Hety, -Ary, -Csecycloalkyl, -SO,-Ary, -SO,, -80,-Cyealkyl, (C=0), -(C=0)-C..calkyl,
-(C=S), -(C=S)-Ciealkyl, -O-(C=0)-Cialkyl, -O-(C=S)-Ci.ealkyl, -(C=0)-O-Cisalkyl, and
-(C=8)-0-C.6alkyl; wherein each of said -C,.¢alkyl is optionally and independently substituted
with from 1 to 3 substituents selected from -halo, -OH, -O-Ciealkyl, -S-Ciealkyl,
-Cs.gcycloalkyl, -Ary, -Heto, and -NR2;3R4;

Rs is selected from -Cqealkyl, -SO3, -S0,-C1.ealkyl, -SO,-Cs.6cycloalkyl, -(C=0), -(C=0)-C4_alkyl, -
(C=0)-Ca.ealkenyl, -(C=0)-0-C46alkyl, (C=0)-Hets, -(C=0)-Arg, -(C=0)-Cs.ecycloalkyl, -(C=0)-
NR31R3z, -(C=0)-NR3:-(C=0)-Rs,, -(C=8), -(C=8)-Csealkyl, -(C=S)-Czealkenyl, -(C=5)-O-C1.
galkyl, -(C=S)-Hetg, -(C=S)-Ars, -(C=S)-Cs.ecycloalkyl, -(C=8)-NR3:Rsz, -(C=5)-NR3:-(C=5)-R3,
-Hets, -Arg, and -Cjgcycloalkyl;
wherein each of said -Cy.salkyl is optionally and independently substituted with from 1 to 3
substituents selected from =0, —halo, —OH, -O-C.galkyl, -S-C1.salkyl, -Cs.cCycloalkyl, -Hetg, -
Are, -NRzsRzs, -(C=0)-NR35Rz, -NR33(C=0)-NRzsRz6, ~(C=S)-NRasRze, and -NR33(C=S)-
NR2sR6; and .
wherein each of said -Cs.scycloalkyl is optionally and independently substituted with from 1 to 3
substituents selected from -C,galkyl, =O, —hato, —OH, -O-Cealkyl, -S-Cq.ealkyl, -Hetys, -Arys,
and -NRs3Rss, -(C=0)-NRs3Rss -NRss(C=0)-NRs3Rs4, -(C=S)-NRs3Rs4, and -NRs5(C=S)-

" NRs3Rss;

Rs is selected from —NR3-(C=0)-R3s, —NR3s-(C=8)-Rss, -NR3e-(C=0)-NR3sR35, -NR3e-(C=S)-
NR1R3s, -NRas-(SO3)-R3s, -NR34-(C=0)-0-R35, -NR3s-(C=S)-O-R3zs, -O-(C=0)-NR34R35, and
-0-(C=8)-NRxRss;

Ro, R0, Ri1, Ri2, Ri3, Ria, Ris, Rig, R17, Ris, R1s, Rao, Ra1, Raz, Ras, Ras, Ras, Ras, Raz, Rass Ree, Rao,
R31, Rs2, Ras, Ras, Ras, Ras, Ra7, Ras, Ras, Rao, Ras, Ras, Ras, Raz, Rag, Rag, Rso, Rss, Rsa @and Rss
are each independently selected from —H, -halo, =O, -OH, -C;.alkyl, -O-C1.salkyl, -S-C1.alkyl, -
Cs.ecycloalkyl, -Ars and —Het;; wherein each of said -Cqealkyl is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, —OH, -O-C.galkyl, -S-C1.ealkyl,
-Cs.4cycloalkyl, -Hety, -Ars and -NRs¢Rsy;

Rs1 and Rs, are each independently selected from —H, -halo, -OH, -Cq.alkyl, -O-Cq.ealkyl, -S-Ci.
galkyl, -Cz.gcycloalkyl, -Arigand —Hetqg;

R, is selected from -H, -OH, -halo, -Cq.salkyl, -O-Cy.ealkyl, -S-C1.galkyl, -NR4sR47, -Ca.sCycloalkyl,
-Arg and -Hetg;

Rq4; is selected from —H -Cq.alkyl, and -CsqCycloalkyl; wherein each of said -Ci.salkyl is optionally
and independently substituted with from 1 to 3 substituents selected from —halo, ~OH, -O-Cs.
ealkyl, -S-Cgalkyl, -Hets, -C.scycloalkyl —Ars, and —NR44Rss;
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A is selected from -(CH,)n-Y~(CH2)m-, ~(C=0)-, (C=S)-, -(C=N)-Ry4e-, -(SO;)-, -802-NR5-, -(C=0)-
NRs-, -(C=S)-NRs-, -NR5-(C=0)-NR7-, -NR5-(C=8)-NR7-, -NRg,-, -NR5-(C=0)-O-, -NR5s-(C=S)-
O-, and -CHRg-;

X, is selected from —Ci.galkyl-, —O-C4_galkyl-, =S-Cy.galkyl-, {C=0)-, -NR3-(C=0)-, -C;.¢alkyl-NRs-,
NRj3-, -(C=0)-, -NR3-(C=0)-NRyg-, -NR3-Cy.galkyl-, -NR3-SO-, -NR3-(C=0)-C1.¢alkyl-, -(C=0)-
NR3-C1.galkyl-, —~O-C1_ealkyl-O-C1.¢alkyl- and -Cq.galkyl-NR3-C;.salkyl-; wherein each of said -C;.
ealkyl- is optionally and independently substituted with from 1 to 3 substituents selected from
—halo, -OH, -C4alkyl, -O-C4.ealkyl, -S-C.galkyl, -phenyl, and -NR37Rzg;

X, is selected from —Cy.galkyl-, —O-Cy.galkyl-, —=S-Cq.alkyl-, -(C=0)-, -NR,-(C=0)-, -C1.¢alkyl-NR-,
NR;-, -(C=0)-, -NR2-(C=0)-NRso-, -NR»-Cy¢alkyl-, -NR»-SO2-, -NR,-(C=0)-C1.6alkyl-, -(C=0)-
NR>-Cq.galkyl-, —O-Cq.alkyl-O-C,ealkyl- and -Cqgalkyl-NR,-C,ealkyl-; wherein each of said
-C+.salkyl- is optionally and independently substituted with from 1 to 3 substituents selected
from —halo, -OH, -C4.alkyl, -O-Cqgalkyl, -S-Cq.salkyl, -phenyl and -NR35R40;

Y is selected from a direct bond, -CHR42-, -O-, -S-, and —-NRy3-;

Arq, Ara, Ars, Ara, Ars, Are, Ary, Arg, Arg, Ario and Arq, are each independently a 5- to 10-membered
aromatic heterocycle optionaily comprising 1 or 2 heteroatoms selected from O, N and S; each
of said Ary, Ary, Ara, Ar,, Ars, Ars, Ary, Arg, Arg, and Ary, being optionally and independently
substituted with from 1 to 3 substituents selected from —halo, -OH, -C,.salkyl, -O-Calkyl, -S-
Ciealkyl, and —-NRjgRzo; wherein each of said -Cealkyl is optionally and independently
substituted with from 1 to 3 -halo;

Het,, Het,, Hets, Hety, Hets, Hets, Het;, Hets, Hety, Hetyo, and Het,, are each independently a 4- to
10-membered heterocycle having from 1 to 3 heteroatoms selected from O, N and S, wherein
each of said Het,, Het,, Hets, Hets, Hets, Hets, Het;, Hets, Hetg, Hetqo, and Hety, is optionally
and independently substituted with from 1 to 3 substituents selected from —halo, -OH, -C;.
salkyl, -OC1.ealkyl, -SCyealkyl, =0, -(C=0)-Cy.alkyl, and -NR1R;;; wherein each of said -Ci.
salkyl is optionally and independently substituted with from 1 to 3 -halo;

Z4, 25, Z3, 24 and Zs are each independently selected from C and N; and

m and n are each independently 1, 2, 3, or 4;

for use in the diagnosis, prevention and/or treatment of a RIP2-kinase associated disease.

In a first embodiment the present invention provides a compound of Formula | or a stereoisomer,

tautomer, racemic, metabolite, pro- or predrug, salt, hydrate, N-oxide form, or solvate thereof,

wherein

AyisCand Ayis N; A

R, and R4 are each independently selected from —H, —halo, -OH, -C,ealkyl, -O-Cq.6alkyl, -S-C;.
galkyl, -NRgR10, -(C=0)-R4, -(C=8)-R4, -S0,-Ry4, -CN, -NRe-SO,-Rs4, -Csecycloalkyl, -Ar; and
—Het,; wherein each of said -C,alkyl is optionally and independently substituted with from 1 to
3 substituents selected from —halo, -OH, -NR4R43, -O-C1ealkyl, and -S-C, galkyl;

R, is selected from —H, -halo, -OH, -C4_galkyl, -O-C,_galkyl, -S-C4galkyl, -(C=0)-C4galkyl, -(C=S)-C4.
galkyl, -(C=0)-0-C.galkyl, -(C=8)-O-Cy.galkyl, (C=0)-NRz7R2g, -(C=8)-NR;R0s, -C3eCycloalkyl,
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-Hets, -Ar,, (C=0)-Hets, -(C=S)-Hets, -(C=0)-Ar,, -(C=8)-Ar,, -(C=0)-Caecycloalkyl, -(C=8)-Cs.
ecycloalkyl, and -SO,-Cqealkyl; wherein each of said -Cy.salkyl is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, —OH, -O-C.ealkyl, -S-Cyealkyl, -
Hets, -Ar,, and -NR3R14;

R; is selected from —H, -halo, -OH, -C;.ealkyl, -O-Cy.¢alkyl, -S-C4.¢alkyl, -(C=0)-C1.salkyl, -(C=S)-C1.
galkyl, -(C=0)-O-C1.galkyl, -(C=S)-O-C.¢alkyl, -(C=0)-NRzeR30, -(C=S)-NR>9R30, -Cs.eCycloalkyl
-Het,, -Ars, -(C=0)-Het,, -(C=S)-Het,, (C=0)-Ars, -(C=S)-Ar3, -(C=0)-Cs.ecycloalkyl, -(C=S)-Cs.
ecycloalkyl and -SO,-Cy.¢alkyl; wherein each of said -Cy.alkyl is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, —OH, -O-Cj.ealkyl, -S-C1.¢alkyl,
-Cs.gcycloalkyl, -Het,, -Ar;, and -NR15R 1¢;

R, is independently selected from —halo, —OH, -Ci.ealkyl, -O-Cqealkyl, -S-Ci.ealkyl, -NR47Rqg,
-Cs.ecycloalkyl, -Arg and -Hety;

Rs and Ry are each independently selected from —H, -OH, -halo, -Cy.ealkyl, -O-Cqealkyl, -S-Cs.
galkyl, -Hets, -Ary, -Csecycloalkyl, -SOz-Ary, -SO,, -SO2-Ciealkyl, -(C=0), -(C=0)-C,.6alkyl,
-(C=8), -(C=S)-Ciealkyl, -O-(C=0)-Ciealkyl, -O-(C=S)-Ciealkyl, -(C=0)-O-Ciealkyl, and
-(C=8)-O-C.¢alkyl; wherein each of said -Cs.¢alkyl is optionally and independently substituted
with from 1 to 3 substituents selected from -halo, —OH, -O-Ciealkyl, -S-Ciealkyl,
-Ca.gCycloalkyl, -Ary, -Hetg, and -NR23R24;

Rs is selected from -Cqgalkyl, -SO,, -SO,-C.¢alkyl, -SO,-Csscycloalkyl, -(C=0), -(C=0)-C4.¢alkyl, -
(C=0)-C_.6alkenyl, -(C=0)-0O-C,.¢alkyl, -(C=0)-Hets, -(C=0)-Arg, -(C=0)-Csccycloalkyl, -(C=0)-
NR31R32, -(C=0)-NR31-(C=0)-R3;, -(C=S), -(C=S)-Cyealkyl, -(C=S)-Casalkenyl, -(C=S)-O-Cs.
ealkyl, -(C=S)-Hets, -(C=S)-Arg, ~(C=S)-Cs.ecycloalkyl, (C=8)-NRj31R3;, -(C=S)-NR31-(C=8)-Rs,
-Hets, -Arg, and -Cs.gcycloalkyl;
wherein each of said -Cqsalkyl is optionally and independently substituted with from 1 to 3
substituents selected from =0, —halo, —-OH, -O-C,ealkyl, -S-Cy.salkyl, -Cs.scycloalkyl, -Hets, -
Ars, -NRysRze, -(C=0)-NR3sRz6, -NR33(C=0)-NRysRzs, -(C=S)-NRasRzs, and -NRg3(C=S)-
NR2s5R2; and
wherein each of said -Cs.ecycloalkyl is optionally and independently substituted with from 1 to 3
substituents selected from -Cy.alkyl, =0, —halo, —OH, -O-Cy¢alkyl, -S-C4ealkyl, -Hetq,, -Ary,,
and -NRs3Rss, -(C=0)-NRs3Rss, -NRss(C=0)-NRs3Rss, -(C=S)-NRs3Rss, and -NRss(C=S)-
NRs3Rs4;

Rs is selected from —NRz-(C=0)-Rss, —NR34-(C=S)-Rss, -NR3e-(C=0)-NR3R3s, -NR3g-(C=S)-

NR3sR35, -NR3s~(SO,)-Ras, -NR34-(C=0)-0-R3s, -NR3s-(C=8)-O-R35, -O-(C=0)-NRyuRs5, and

-0-(C=S)-NR3Ras;

R10, R11, Ri2, Ru3, Rya, Ris, Rig, Ri7, Ryg, Rig, Roo, R21, R22, Ras, Raa, Ras, Ras, Ro7, Ras, Rae, Rao,

Ra1, Raz, Ras, Ras, Ras, Rag, Raz, Rag, Rag, Rao, Ras, Ras, Ras, Ra7, Ras, Rag, Rso, Rss, Rss and Rss

are each independently selected from —H, -halo, =0, -OH, -Cs.¢alkyl, -O-C1.¢alkyl, -S-C+.¢alkyl, -

Rg

Ca.ecycloalkyl, -Ars and —Het;; wherein each of said -Ci.ealkyl is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, —OH, -O-C.ealkyl, -S-C4.alkyl,
-Cs.gcycloalkyl, -Hety, -Ars and —NRs5¢Rsy;
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Rs; and Rs, are each independently selected from —H, -halo, -OH, -Cjealkyl, -O-C.galkyl, -S-Ci.
galkyl, -Cj.gcycloalkyl, -Arip and —Hetyg;

R, is selected from -H, -OH, -halo, -Cq6alkyl, -O-C.galkyl, -S-Cy.ealkyl, -NRssR47, -Cs.ecycloalkyl,
-Arg and -Hets;

R is selected from —H -Cy.ealkyl, and -Csqcycloalkyl; wherein each of said -Cj.ealkyl is optionally
and independently substituted with from 1 to 3 substituents selected from ~halo, -OH, -O-C;.
ealkyl, -S-C,.ealkyl, -Hets, -Cz.¢cycloalkyl —Ars, and —NR44Rus;

A is selected from -(CHj)n-Y-(CH2)m-, ~(C=0)-, «(C=S)-, -(C=N)-Rsg-, (SO2)-, -SO-NRs-, -(C=0)-
NRs-, (C=S)-NRs-, -NR3-(C=0)-NR7-, -NRs-(C=S)-NR7-, -NRg,-, -NR5-(C=0)-O-, -NRs-(C=S)-
O-, and -CHRs- ;

X, is selected from —C.ealkyl-, —O-C.ealkyl-, —S-Cqealkyl-, -(C=0)-, -NR3-(C=0)-, -C1.¢alkyl-NRs-,
-NR3-, -(C=0)-, -NR3-(C=0)-NRgg-, -NR3-C1.6alkyl-, -NR3-SO,-, -NR3-(C=0)-Cealkyl-, -(C=0)-
NR;3-C1.galkyl-, —O-C+.alkyl-O-C1.¢alkyl- and -Cs.galkyl-NRs-C1.alkyl-; wherein each of said -C;.
galkyl- is optionally and independently substituted with from 1 to 3 substituents selected from
—halo, -OH, -Cq.¢alkyl, -O-C4.¢alkyl, -S-C4.galkyl, -phenyl, and -NR37R3s;

X, is selected from —C,.galkyl-, —O-C,galkyl-, —=S-C4galkyl-, -(C=0)-, -NR-(C=0)-, -C1.salkyl-NR>-,
-NRy-, -(C=0)-, -NR;-(C=0)-NRs¢-, -NRz-Cy.galkyl-, -NR-SO2-, -NRy-(C=0)-C1.ealkyl-, -(C=0)-
NR;-C1.galkyl-, —O-Cyealkyl-O-Cyealkyl- and -Cqealkyl-NR,-Cqgalkyl-; wherein each of said
-C,.¢alkyl- is optionally and independently substituted with from 1 to 3 substituents selected
from —halo, -OH, -C_ealkyl, -O-C.ealkyl, -S-C4salkyl, -phenyl and -NR39R40;

Y is selected from a direct bond, -CHR4,-, -O-, -S-, and -NR43-;

Arq, Ars, Ars, Ars, Ars, Ars, Ary, Arg, Arg, Aryo and Ary, are each independently a 5- to 10-membered
aromatic heterocycle optionally comprising 1 or 2 heteroatoms selected from O, N and §; each
of said Ary, Ary, Ars, Ary, Ars, Arg, Arz, Ars, Ars, and Aryg being optionally and independently
substituted with from 1 to 3 substituents selected from —halo, -OH, -Cq.6alkyl, -O-C1.salkyl, -S-
Ciealkyl, and —NRygR;0; wherein each of said -Ciealkyl is optionally and independently
substituted with from 1 to 3 -halo;

Het,, Het,, Hets, Hety, Hets, Hets, Het;, Hets, Hets, Hetyo, and Hety, are each independently a 4- to
10-membered heterocycle having from 1 to 3 heteroatoms selected from O, N and S, wherein
each of said Het,, Het,, Het;, Hets, Hets, Hets, Het;, Hets, Hetg, Hetyo, and Hety, is optionaily
and independently substituted with from 1 to 3 substituents selected from —halo, -OH, -C,.
salkyl, -OCqsalkyl, -SCyealkyl, =0, -(C=0)-Cs.6alkyl, and -NRy,Ry; wherein each of said -Ci.
ealkyl is optionally and independently substituted with from 1 to 3 -halo;

Z1, Z3, Z3, Z4 and Zs are each independently selected from C and N; and

m and n are each independently 1, 2, 3, or 4;

for use in the diagnosis, prevention and/or treatment of a RIP2-kinase associated disease.

In a further embodiment, the present invention provides a compound of Formula | or a
sterecisomer, tautomer, racemic, metabolite, pro- or predrug, salt, hydrate, N-oxide form, or solvate

thereof, wherein
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ArisNandA,isC

Ry and R4y are each independently selected from —H, —halo, -OH, -Cq.ealkyl, -O-Cq.galkyl, -S-C4.
galkyl, -NRgR19, (C=0)-Rs, -(C=S)-R4, -SO2-R4, -CN, -NRg-SO2-Rs, -Caecycloalkyl, -Ar; and
—Het,; wherein each of said -C.salkyl is optionally and independently substituted with from 1 to
3 substituents selected from —halo, -OH, -NR1R1,, -O-C4.alkyl, and -S-C,.salkyl;

R, is selected from —H, -halo, -OH, -C.ealkyl, -O-C.ealkyl, -S-C,.ealkyl, -(C=0)-C+.salkyl, -(C=S)-C.
galkyl, -(C=0)-0-C.¢alkyl, -(C=8)-O-Cqsalkyl, (C=0)-NR37Rzs, -(C=S)-NR37R2s, -Cs.cCycloalkyl,
-Hets, -Ar,, -(C=0)-Hets, -(C=S)-Het;, -(C=0)-Ar,, -(C=8)-Ar,, -(C=0)-Cs.¢cycloalkyl, -(C=S)-Cs.
ecycloalkyl, and -S0O,-C.salkyl; wherein each of said -C.ealkyl is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, —~OH, -O-C.ealkyl, -S-C1.¢alkyl, -
Hets, -Ary, and -NR13R14;

R; is selected from —H, -halo, -OH, -C1.ealkyl, -O-C.galkyl, -S-C1.ealkyl, (C=0)-C1.¢alkyl, -(C=8)-C1.
ealkyl, -(C=0)-0-C1.6alkyl, -(C=S)-0O-C1.ealkyl, -(C=0)-NR29R30, -(C=S)-NR29R30, -Cs.eCycloalkyl
-Hety, -Ars, -(C=0)-Het,, -(C=S)-Het,, -(C=0)-Ars, (C=S)-Ar;, -(C=0)-Cs.scycloalkyl, -(C=5)-Cs.
ecycloalkyl and -SO,-C1.¢alkyl; wherein each of said -Ci.ealkyl is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, —OH, -O-C.salkyl, -S-C1.¢alkyl,
-Cs.ecycloalkyl, -Hets, -Arz, and -NR15Rg;

R4 is independently selected from —halo, —OH, -Cigalkyl, -O-Ci.ealkyl, -S-Ci.ealkyl, -NR47R1s,
-Cs.ecycloalkyl, -Arg and -Het,;

Rs and R; are each independently selected from —H, -OH, -halo, -Cqsalkyl, -O-C1ealkyl, -S-C1.
ealkyl, -Hets, -Ar;, -Csqcycloalkyl, -SOx-Ary, -SO,, -S0,-Ciealkyl, -(C=0), -(C=0)-Cs.¢alkyl,
«(C=S), -(C=S)-Ci.ealkyl, -O-(C=0)-C,ealkyl, -O-(C=S)-Ci.ealkyl, -(C=0)-O-Ciealkyl, and
-(C=8)-0-C.¢alkyl; wherein each of said -Cqealkyl is optionally and independently substituted
with from 1 to 3 substituents selected from -halo, —OH, -O-Cisalkyl, -S-Ciealkyl,
-Cs.ecycloalkyl, -Arq, -Hetg, and -NR23R4;

Re is selected from -Cq.galkyl, -SO,, -SO,-C.¢alkyl, -SO,-Czcycloalkyl, -(C=0), -(C=0)-C,.¢alkyl, -
(C=0)-C,6alkenyl, -(C=0)-0-C+.¢alkyl, -(C=0)-Hets, -(C=0)-Ars, -(C=0)-Csccycloalkyl, -(C=0)-
NR;31R32, -(C=0)-NR3:-(C=0)-R3s, -(C=8), -(C=S)-Ciealkyl, -(C=S)-Czealkenyl, -(C=S)-O-C;.
galkyl, -(C=8)-Hetg, -(C=S)-Arg, -(C=S)-Csecycloalkyl, (C=S)-NR31R32, -(C=S)-NR31-(C=8)-Rs,
-Hetg, -Arg, and -Cjscycloalkyl;
wherein each of said -Cqealkyl is optionally and independently substituted with from 1 to 3
substituents selected from =0, —halo, —OH, -O-Cqalkyl, -S-C1.¢alkyl, -Csecycloalkyl, -Hets, -
Are, -NRzsRzs, -(C=0)-NR2sRz6, -NR33(C=0)-NR2sRz6, -(C=S)-NR2sRzs, and -NR33(C=S)-
NR2sR2; and
wherein each of said -Cs.scycloalkyl is optionally and independently substituted with from 1 to 3
substituents selected from -Cqgalkyl, =0, ~halo, -OH, -O-Cysalkyl, -S-Cy.galkyl, -Hetyz, -Aryq,
and -NRs3Rss, -(C=0)-NRs3Rss -NRss(C=0)-NRs3Rss, -(C=S)-NRs3Rss, and -NRss(C=§)-
NRs53Rs4;
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Rs is selected from —NR3-(C=0)-Ris, —NR34-(C=S)-R3s5, -NR3e-(C=0)-NR3R3s, -NR3g-(C=S)-
NR3sR35 -NR3s-(SO2)-Ras, -NR3s-(C=0)-0-R35, -NR34-(C=S)-O-R35, -O-(C=0)-NR3R3s, and
-0-(C=8)-NR3sR3s;

Re, Rio, Ri1, Riz, Ruz, Rus, Ris, Rig, Ri7, Ris, Rya, Roo, Ra1, Raz, Ras, Ras, Ras, Ras, Raz, Ras, Re, Rao,
Ra1, Raa, Ras, Ras, Ris, Ras, Rz, Raa, Rae, Rao, Raa, Ras, Rae, Raz, Ras, Rao, Rso, Rsa, Rss and Rss
are each independently selected from —H, -halo, =0, -OH, -Cy.¢alkyl, -O-Cealkyl, -S-Csalkyl, -
Csecycloalkyl, -Ars and —Het}; wherein each of said -C4alkyl is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, —~OH, -O-Cj.ealkyl, -S-C.¢alkyl,
-Cs.gcycloalkyl, -Het;, -Ars and ~NRs1Rsz;

Rs; and Rs; are each independently selected from —H, -halo, -OH, -Cq.galkyl, -O-C.alkyl, -S-C..
galkyl, -Cs.qcycloalkyl, -Ario and —Het,;

R, is selected from -H, -OH, -halo, -C,galkyl, -O-C4.alkyl, -S-Cq.galkyi, -NR4gR47, -Cs.scycloalkyl,
-Argand -Hetg;

R4 is selected from —H -C4salkyl, and -Cs;.ecycloalkyl; wherein each of said -Cealkyl is optionally
and independently substituted with from 1 to 3 substituents selected from —halo, —OH, -O-C..
ealkyl, -S-Cq.galkyl, -Hets, -Cs.¢cycloalkyl —Ars, and —NR44Rus;

A is selected from -(CH3)n-Y-(CH3)y-, —(C=0)-, ~(C=8)-, -(C=N)-Rasq-, -(SO2)-, -SO2-NRs-, -(C=0)-
NRs-, -(C=8)-NRs-, -NR5-(C=0)-NRs-, -NR5-(C=S)-NR;7-, -NRg,-, -NRs-(C=0)-0O-, -NRs5-(C=S)-
O-, and -CHRs- ;

X, is selected from —Cqgalkyl-, —0-Cqgalkyl-, ~S-C4galkyl-, -(C=0)-, -NR3-(C=0)-, -C1.¢alkyl-NRs-,
-NR3, -(C=0)-, \NR3-(C=0)-NRyg-, -NR3-C/6alkyl-, -NR3-SO,-, -NR3-(C=0)-C.qalkyl-, -(C=0)-
NR;3-Csalkyl-, —O-Cq.alkyl-O-C,.alkyl- and -Cgalkyl-NR;-C1galkyl-; wherein each of said -Cs.
salkyl- is optionally and independently substituted with from 1 to 3 substituents selected from
—halo, -OH, -C4.salkyl, -O-C,ealkyl, -S-C,ealkyl, -phenyl, and -NR37R3g;

X, is selected from —Cyealkyl-, —O-Cyalkyl-, —S-Calkyl-, -(C=0)-, -NR,-(C=0)-, -C;.salkyl-NR>-,
-NR3-, -(C=0)-, -NR;-(C=0)-NRso-, -NR,-C1.alkyl-, -NR-SO>-, -NR-(C=0)-C+.alkyi-, -(C=0)-
NR,-Cqealkyl-, ~O-Cyealkyl-O-Cqealkyl- and -Cqealkyl-NR,-Cqealkyl-; wherein each of said
-C1.6alkyl- is optionally and independently substituted with from 1 to 3 substituents selected
from —halo, -OH, -C,.ealkyl, -O-C.galkyl, -S-Cq.salkyl, -phenyl and -NR39R40;

Y is selected from a direct bond, -CHRyz-, -O-, -S-, and -NR43-;

Arq, Ara, Ars, Ars, Ars, Are, Ary, Arg, Arg, Aryo and Arqq are each independently a 5- to 10-membered
aromatic heterocycle optionally comprising 1 or 2 heteroatoms selected from O, N and §; each
of said Ary, Ary, Ars, Ara, Ars, Are, Ary, Arg, Arg, and Aryo being optionally and independently
substituted with from 1 to 3 substituents selected from —halo, -OH, -C4.alkyl, -O-Cq.6alkyl, -S-
Cirealkyl, and —-NRygRz; wherein each of said -Ciealkyl is optionally and independently
substituted with from 1 to 3 -halo;

Het,, Het,, Hets, Hets, Hets, Hets, Hety, Hetg, Hety, Hetyp, and Het,, are each independently a 4- to
10-membered heterocycle having from 1 to 3 heteroatoms selected from O, N and S, wherein
each of said Het,, Het,, Hets, Hety, Hets, Hets, Het;, Hetg, Hety, Hetyo, and Hety, is optionally
and independently substituted with from 1 to 3 substituents selected from —halo, -OH, —C,.
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ealkyl, -OCqgalkyl, -SCy.galkyl, =O, -(C=0)-C,.alkyl, and -NRz;Rz2; wherein each of said -Cs.
salkyl is optionally and independently substituted with from 1 to 3 -halo;

2y, Z5, Z5, Z4 and Zs are each independently selected from C and N; and

m and n are each independently 1, 2, 3, or 4;

for use in the diagnosis, prevention and/or treatment of a RIP2-kinase associated disease.

In a further embodiment, the present invention provides a compound of Formula | or a
stereoisomer, tautomer, racemic, metabolite, pro- or predrug, salt, hydrate, N-oxide form, or solvate

thereof, wherein

A, and A, are selected from C and N; wherein when A, is C, then A, is N; and wherein when A; is
C, then A, is N;

R: and Rs are each independently selected from —H, —halo, -Cyealkyl, -(C=0)-Rs, and -CN;
wherein each of said -Ci.ealkyl is optionally and independently substituted with from 1 to 3
substituents selected from -O-Cqalkyl,

R, is selected from —H, and -Cisalkyl; wherein each of said -Cisalkyl is optionally and
independently substituted with -NR43R4;

R; is selected from -H, and -Ciealkyl; wherein each of said -Ciealkyl is optionally and
independently substituted with -NR5R¢;

R4 is -NR17R1s;

Rsis —H;

Re is selected from -Cq.galkyl, -(C=0)-Cyealkyl, -(C=0)-Cs.ccycloalkyl, -Hets, and -Cs gcycloalkyl;
wherein each of said -Cqealkyl is optionally and independently substituted with from 1 to 3
substituents selected from -O-C,.salkyl and -Hets;
and wherein each of said -Cs.cycloalkyl is optionally and independently substituted with from 1
to 3 substituents selected from -C,galkyl;

Ri3, R4, R1s, Ris, Ry7, Rys, are each independently selected from —H, and -C.salkyl;

Ra; is selected from —H, and -C_salkyl;

A is selected from -(CHy)n-Y-(CH2)m-, -NRe-, and -(C=0)-NRs-;

X, is selected from —O-Cigalkyl-, -Cqealkyl-NR;-, and -Cq.galkyl-NRs-Cqealkyl-; wherein each of
said -Ciealkyl- is optionally and independently substituted with from 1 to 3 substituents
selected from -C. . ¢alkyl,

X, is selected from —O-C.qalkyl-, -Cq.galkyl-NR,-; wherein each of said -C.¢alkyl- is optionally and
independently substituted with from 1 to 3 substituents selected from -C..salkyl;

Y is —=NR43-;

Hetg is a 4- to 10-membered heterocycle having from 1 to 3 heteroatoms selected from O, N and S;

Z1, Z,, Z3, Z4 and Zs are each independently selected from C and N; and

m and n are each independently 1, 2, 3, or 4;

for use in the diagnosis, prevention and/or treatment of a RIP2-kinase associated disease.
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In a further embodiment, the present invention provides a compound of Formula | or a
sterecisomer, tautomer, racemic, metabolite, pro- or predrug, salt, hydrate, N-oxide form, or solvate
thereof, wherein

Aris Cand Az is N;

R, and R, are each independently selected from —H, —halo, -Ciealkyl, -(C=0)-Rs, and -CN;
wherein each of said -Cq¢alkyl is optionally and independently substituted with from 1 to 3
substituents selected from -O-Catkyl;

R, is selected from —-H, and -Ciealkyl; wherein each of said -Cigalkyl is optionally and
independently substituted with -NR3R14;

R, is selected from —H, and -Cealkyl; wherein each of said -Ciealkyl is optionally and
independently substituted with -NR15Rs;

R4 is -NR17R1g;

Rsis —H;

Re is selected from -Cy.galkyl, -(C=0)-Cy.ealkyl, -(C=0)-C;ecycloalkyl, -Hete, and -Cs;.ecycloalkyl,
wherein each of said -C,alkyl is optionally and independently substituted with from 1 to 3
substituents selected from -O-C4_galkyl and -Hetg;
and wherein each of said -Cs.scycloalkyl is optionally and independently substituted with from 1
to 3 substituents selected from -C,_galkyl; '

Ra3, Ri4, R1s, Rie, R17, Rig, are each independently selected from —H, and -C.galkyl;

Ra3 is selected from -H, and -Cq_galkyl;

A is selected from -(CH3)n-Y-(CHz)m-, -NRe-, and -(C=0)-NRs- ;

X, is selected from ~O-Cqealkyl-, -Cqealkyl-NR3-, and -Cqgalkyl-NR;-C1.salkyl-; wherein each of
said -Ciealkyl- is optionally and independently substituted with from 1 to 3 substituents
selected from -Cqalkyl;

X, is selected from —O-Cgalkyl-, -Cq6alkyl-NR,-; wherein each of said -C,.galkyl- is optionally and
independently substituted with from 1 to 3 substituents selected from -C_salkyl;

Y is =NRgy3-;

Hets is a 4- to 10-membered heterocycle having from 1 to 3 heteroatoms selected from O, N and
S;

Z1, 22, Z3, Z4 and Zs are each independently selected from C and N; and

m and n are each independently 1, 2, 3, or 4;

for use in the diagnosis, prevention and/or treatment of a RIP2-kinase associated disease.

In a further embodiment, the present invention provides a compound of Formula | or a
stereoisomer, tautomer, racemic, metabolite, pro- or predrug, salt, hydrate, N-oxide form, or solvate

thereof, wherein

AjisNand A, is C;
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R, and R4 are each independently selected from —H, —halo, -Ciealkyl, -(C=0)-Rs, and -CN;
wherein each of said -Ci.ealkyl is optionally and independently substituted with from 1 to 3
substituents selected from -O-Cealkyl;

R, is selected from —H, and -Ciealkyl, wherein each of said -Ciealkyl is optionally and
independently substituted with -NR3R14;

R, is selected from —H, and -Ciealkyl; wherein each of said -Ciealkyl is optionally and
independently substituted with -NR5R1g; .

R4 is -NR17R1s;

Rsis —H;

Re is selected from -C.galkyl, -(C=0)-C.alkyl, -(C=0)-Csecycloalkyl, -Hets, and -Cs.scycloalkyl;
wherein each of said -Ci.ealkyl is optionally and independently substituted with from 1 to 3
substituents selected from -O-C.galkyl and -Hetg;
and wherein each of said -Cs.sCycloalkyl is optionally and independently substituted with from 1
to 3 substituents selected from -C.¢alkyl;

R13, R4, Ris, Rie, R17, Ryg, are each independently selected from —H, and -C..salkyl;

Ras is selected from -H, and -C,salkyl;

A is selected from -(CHj)p-Y-(CH2)m-, and -NRg-, -(C=0)-NRs- ;

X, is selected from —O-Ciealkyl-, -Cyealkyl-NR3-, and -Cqealkyl-NR3-Cq.ealkyl-; wherein each of
said -Cqealkyl- is optionally and independently substituted with from 1 to 3 substituents
selected from -C4ealkyl;

X, is selected from —O-Ci.galkyl-, -Cq.6alkyl-NR,-; wherein each of said -C_ealkyl- is optionally and
independently substituted with from 1 to 3 substituents selected from -C.alkyl;

Y is =NRy3-;

Hetg is a 4- to 10-membered heterocycle having from 1 to 3 heteroatoms selected from O, N and
S;

Z+, Z», Zs, Zs and Zs are each independently selected from C and N; and

m and n are each independently 1, 2, 3, or 4;

for use in the diagnosis, prevention and/or treatment of a RIP2-kinase associated disease.

In a further aspect, the present invention provides a compound according to the present invention
for use in the diagnosis, prevention and/or treatment of a RIP2-kinase associated disease; wherein
the pyrazolopyrimidine or the imidazopyridazine moiety is linked to the aryl or heteroaryl moiety at

position Z, or Zs, in accordance with the numbering as provided in Formula |.

in yet a further aspect, the present invention provides a compound according to the present
invention for use in the diagnosis, prevention and/or treatment of a RIP2-kinase associated
disease; wherein R, is linked to the aryl or heteroaryl moiety at position Z4, Z; or Z3, in accordance

with the numbering as provided in Formula |.
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In yet a further aspect, the present invention provides a compound selected from the list

comprising:
A N-N
-N
Q6 o L5
2 HN™ "N°S HN N
HNT NS \ '\
H N A F N A F
N F o) o)
NN \/\0 0
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In a particular embodiment, the RIP2-kinase associated disease is an inflammatory disorder, more
in particular Crohn's disease, bowel disease, Sarcoidosis, psoriasis, rheumatoid arthritis, asthma,
ulcerative colitis, lupus, uveitis, blau syndrome, granulomatous inflammation, in particular behget's

disease, multiple sclerosis and insulin-resistant type 2 diabetes.

The present invention further provides a pharmaceutical composition for use in the prevention
and/or treatment of a RIP2-kinase associated disease comprising a compound according to this

invention.

Furthermore, the present invention provides the use of a compound or composition according to
this invention, suitable for inhibiting the activity of a kinase; in particular a RIP2 kinase; or for the

diagnosis, prevention and/or treatment of a RIP2-kinase associated disease.

Finally, the present invention provides a method for prevention and/or treatment of a RIP2-kinase
associated disease; said method comprising administering to a subject in need thereof a

compound or a composition according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention will now be further described. In the following passages, different aspects of
the invention are defined in more detail. Each aspect so defined may be combined with any other
aspect or aspects unless clearly indicated to the contrary. In particular, any feature indicated as
being preferred or advantageous may be combined with any other feature or features indicated as
being preferred or advantageous.

Unless a context dictates otherwise, asterisks are used herein to indicate the point at which a
mono- or bivalent radical depicted is connected to the structure to which it relates and of which the
radical forms part.

As already mentioned hereinbefore, in a first aspect the present invention provides a compound of

Formula | or a sterecisomer, tautomer, racemic, metabolite, pro- or predrug, salt, hydrate, N-oxide

'o}—b
", /

form, or solvate thereof,

1
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Wherein

A, and A, are selected from C and N; wherein when A, is C, then A, is N; ahd wherein when A; is
C,then A, is N;

R; and R4 are each independently selected from —H, ~halo, -OH, -C,.ealkyl, -O-C,.alkyl, -S-C;.
salkyl, -NRgR1o, -(C=0)-R4, -(C=8)-R4, -8O;-R4, -CN, -NRs-80,-R4, -Cs.ecycloalkyl, -Ar; and
—Het,: wherein each of said -C1.ealkyl is optionally and independently substituted with from 1 to
3 substituents selected from —halo, -OH, -NR1R 42, -O-C1salkyl, and -S-C..ealkyl;

R, is selected from —H, -halo, -OH, -C4_salkyl, -O-C.galkyl, -S-C,ealkyl, -(C=0)-C+.¢alkyl, -(C=8)-C.
galkyl, -(C=0)-0-C,.qalkyl, -(C=8)-0O-C1galkyl, -{C=0)-NR»7Rzs, -(C=5)-NR27R2s, -Cs.6Cycloalkyl,
-Hets, -Ar,, -(C=0)-Hets, -(C=8)-Hets, -(C=0)-Ar,, -(C=8)-Ar, -(C=0)-Cs.¢cycloalkyl, -(C=8)-Cs.
scycloalkyl, and -S0,-Cq.¢alkyl; wherein each of said -Cq.salky! is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, —-OH, -O-Cy.galkyl, -S-C1.¢alkyl, -
Hets, -Ar,, and -NR13R14;

R is selected from —H, -halo, -OH, -Csalkyl, -O-Cq.alkyl, -S-C.galkyl, -(C=0)-Cq.salkyl, -(C=S)-C.
galkyl, -(C=0)-0-Cq.ealkyl, -(C=S)-O-C4palkyl, -(C=0)-NRz9R30, -(C=S)-NR2gR30, -Cs.¢cycloalkyl
-Het,, -Ars, -(C=0)-Het,, -(C=S)-Het,, -(C=0)-Ars, -(C=8)-Ar;, -(C=0)-Cs.scycloatkyl, -(C=S)-Cs.
scycloalkyl and -SQ,-Cq.salky!; wherein each of said -C,.ealky! is optionatly and independently
substituted with from 1 to 3 substituents selected from —halo, —-OH, -O-C.¢alkyl, -S-C.¢alkyl,
-Cs.gcycloalkyl, -Het,, -Arz, and -NR5R1s;

R, is independently selected from —halo, —OH, -Cisalkyl, -O-Cqealkyl, -S-Cqealkyl, -NR17R13g,
-Cs.ecycloalkyl, -Arg and -Hets;

Rs and R; are each independently selected from —H, -OH, -halo, -Cy.salkyl, -O-Cyealkyl, -S-C..
galkyl, -Hety, -Ary, -Csqcycloalkyl, -SO,-Ary, -SO,, -SO-Cyealkyl, -(C=0), -(C=0)-C1.¢alkyl,
-(C=8), -(C=8)-Cisalkyl, -O-(C=0)-C,palkyl, -O-(C=S)-C,sealkyl, -(C=Q)-O-Cqealkyl, and
-(C=S8)-0-C.salkyl; wherein each of said -C,.alkyl is optionally and independently substituted
with from 1 to 3 substituents selected from —halo, —OH, -O-Ciealkyl, -S-Ciealkyl,
-Cs.ecycloalkyl, -Ar,, -Hetg, and -NR33R.4;

Re is selected from -Cqgalkyl, -SO,, -S0,-Cq.alkyl, -SO,-Cs.scycloalkyl, -(C=0), -(C=0)-C4.¢alkyl, -
(C=0)-C,.¢alkenyl, -(C=0)-O-C.¢alkyl, -(C=0)-Hets, -(C=0)-Arg, -(C=0)-Cs.¢cycloalkyl, -(C=0)-
NR31R32, -(C=0)-NR3;-(C=0)-R3,, -(C=8), -(C=8)-C1galkyl, -(C=8S)-Coeatkenyl, -(C=8)-O-C;.
salkyl, -(C=S)-Hetg, -(C=S)-Ars, -(C=8)-Csecycloalkyl, -(C=8)-NR31R32, -(C=S)-NR3:-(C=8)-R32,
-Hetg, -Arg, and -Cjgcycloalkyl;
wherein each of said -Cqgalkyl is optionally and independently substituted with from 1 to 3
substituents selected from =0, —halo, -OH, -O-C,galkyi, -S-C,ealkyl, -Cs.ecycloalkyl, -Hetg, -
Arg, -NR2sRzs, -(C=0)-NR3zsRz6, -NR33(C=0)-NRzsR2s, -(C=8)-NRysRz, and -NRs3(C=S)-
NRgzsR26; and
wherein each of said -Cj.¢cycloalkyl is optionally and independently substituted with from 1 to 3
substituents selected from -C,.galkyl, =O, —halo, -OH, -O-Cy.salkyl, -S-C1.galkyl, -Hetya, -Ary,,
and -NRs3Rss, -(C=0)-NRs3Rss. -NRss(C=0)-NRs3Rss, -(C=S)-NRs3Rss, and -NRss5(C=S)-
NRs3Rs4;
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Rs is selected from -NR3s-(C=0)-R3zs5, —NR34-(C=S)-R3s, -NR36-(C=0)-NR34Rss, -NRsze-(C=S)-
NR34R35, -NR34-(803)-R3s, -NR34-(C=0)-0-R3s, -NR3s-(C=S)-0-R3s, -O-(C=0)-NR34R35, and
-0O-(C=8)-NR34R3s;

Rs, Rio, R11, Riz, Riz, Ria, Rius, Rig, Ri7, Ris, Rig, Rao, Ra1, Raz2, Ras, Raa, Ras, Ras, Roz, Ras, Rao, Rao,
Ra1, Raz, Ras, Ras, Ras, Rse, Raz, Ras, Rae, Rao, Ras, Ras, Ras, Raz, Rag, Rag, Rso, Rsa, Rss and Rss
are each independently selected from —H, -halo, =0, -OH, -C.ealkyl, -O-C¢alkyl, -S-C1.¢alkyl, -
Cs.eCycloalkyl, -Ars and —Hetz; wherein each of said -Ci.salkyl is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, —OH, -O-C..¢alkyl, -S-Cy.ealkyl,
-Cs.ecycloaikyl, -Hety, -Ars and ~NRs1Rsy;

Rsy and Rs; are each independently selected from —H, -halo, -OH, -C..galkyl, -O-Cy.¢alkyl, -S-C;.
galkyl, -Cs.gcycloalkyl, -Argand —Hetyg;

R4, is selected from -H, -OH, -halo, -Cy.ealkyl, -O-Cy.alkyl, -S-C4.galkyl, -NR4gR47, -Cs.sCycloalkyl,
-Argand -Hetg; '

Ra3 is selected from —H -Cqsalkyl, and -Cjecycloalkyl; wherein each of said -Cq.salkyl is optionally
and independently substituted with from 1 to 3 substituents selected from —halo, ~OH, -O-C;.
salkyl, -S-Cq.galkyl, -Hets, -Cs.scycloalkyl —Ar,, and —NR4R4s;

A is selected from -(CH;)n-Y-(CH2)m=, /(C=0)-, =(C=S)-, -(C=N)-R4g-, -(SO3)-, -SO,-NRs-, -(C=0)-
NRs-, -(C=S)-NRs-, -NRs-(C=0)-NR;7-, -NRs-(C=S)-NR7-, -NRg,-, -NRs-(C=0)-O-, -NR5-(C=8)-
O-, and -CHRs- ;

X, is selected from —Ci.alkyl-, ~O-Cgalkyl-, —=S-Cyealkyl-, -(C=0)-, -NR3-(C=0}-, -C1.¢alkyl-NR3-,
-NR3-, -(C=0)-, -NR3-(C=0)-NRyg-, -NR3-C1.galkyl-, -NR3-SO,-, -NR3-(C=0)-C1.6alkyl-, -(C=0)-
NR3-C1.ealkyl-, —O-C4.¢alkyl-O-C, galkyl- and -C,alkyl-NR3-C1alkyl-; wherein each of said -Cy.
calkyl- is optionally and independently substituted with from 1 to 3 substituents selected from
—halo, -OH, -C.galkyl, -O-Csalkyi, -S-Cqsalkyl, -phenyl, and -NR37Rzg;

X, is selected from —Cq.ealkyl-, ~O-Cqgalkyl-, —=S-Cygalkyl-, -(C=0)-, -NR,-(C=0)-, -C1.¢alkyl-NRo-,
-NR3-, -(C=0)-, -NRy~(C=0)-NRs¢-, -NR»-C1.galkyl-, -NR2-SO2-, -NR;-(C=0)-C16alkyl-, -(C=0)-
NR;-Ci.galkyl-, —O-Ci.alkyl-O-Ciealkyl- and -Cqealkyl-NR,-Cygalkyl-; wherein each of said
-C1.ealkyl- is optionally and independently substituted with from 1 to 3 substituents selected
from —halo, -OH, -C4salkyl, -O-Cy.¢alkyl, -S-C1ealkyl, -phenyl and -NR3gR40;

Y is selected from a direct bond, -CHR,2-, -O-, -8-, and —NRus-;

Arq, Ary, Ars, Ara, Ars, Are, Ary, Arg, Arg, Arqp and Arq, are each independently a 5- to 10-membered
aromatic heterocycle optionally comprising 1 or 2 heteroatoms selected from O, N and 8; each
of said Ary, Ar,, Ars, Ars, Ars, Arg, Ary, Arg, Arg, and Ary, being optionally and independently
substituted with from 1 to 3 substituents selected from —halo, -OH, -C.ealkyl, -O-C1ealkyl, -S-
Ciealkyl, and —NRsRy; wherein each of said -Ciealkyl is optionally and independently
substituted with from 1 to 3 -halo;

Het,, Het,, Hets, Hets, Hets, Hets, Hety, Hetg, Hety, Hetyo, and Hety, are each independently a 4- to
10-membered heterocycle having from 1 to 3 heteroatoms selected from O, N and S, wherein
each of said Het,, Het,, Hets, Het;, Hets, Hets, Het;, Hets, Hety, Hety, and Het,; is optionally
and independently substituted with from 1 to 3 substituents selected from —halo, -OH, —C..
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ealkyl, -OCqealkyl, -SCy.galkyl, =0, -(C=0)-Ci.¢alkyl, and -NR;;Rz,; wherein each of said -C;.
ealkyl is optionally and independently substituted with from 1 to 3 -halo;

Z1, Z>, Z3, Z4 and Zs are each independently selected from C and N; and

m and n are each independently 1, 2, 3, or 4;

for use in the diagnosis, prevention and/or treatment of a RiIP2-kinase associated disease.

Unless indicated otherwise, all of the above radicals can be read both ways. For example, when A
is -(C=0)-NRs-, the -(C=0)- may be attached to X, and -NRs- attached to X;. Alternatively, the -
(C=0)- may be attached to X, and -NRs- attached to X;. What is called “left part” of a radical is for
example when A is -(C=0)-NRs-, -(C=0)-, and the “right part” is -NRs-.

Preferably, A is such as the left part of the possible values of A (i.e. in particular —(C=N) from ~
(C=N)-R4q, -(C=0) from -(C=0)-NRs, -(C=8) from -(C=8)-NRs, -SO, from -SO,-NRs-, etc) is
attached to X,. Alternatively, A is such as the right part of the possible values of A (i.e. in particular
(Rag)- from —(C=N)R49, (NRs)- from -(C=0)-NRs, -NRs from -(C=8)-NRs, -NRs-from -SO»-NRs-, etc)
is attached to X;.

Preferably, X, is such as the left part of the possible values of X, (i.e. in particular —-O from —O-C;.
galkyl, -S from —S-Cj.ealkyl, -NR; from -NR3-(C=0) and -NR3-Cy.¢alkyl, -SO; from -SO»-NR3, etc) is
attached to the Z,-Zs aryl or heteroaryl moiety. Alternatively, X, is such as the right part of the
possible values of X; (i.e. in particular (Cqgalkyl)- from —O-Ci.ealkyl, —S-Cqealkyl and -NRs-C4.
salkyl, -(C=0) from -NR3-(C=0), (NR;)- from -SO,-NR3, efc) is attached to the Z,-Zs aryl or

heteroaryl moiety.

Preferably, X, is such as the left part of the possible values of X; (i.e. in particular O from -O-C,.
calkyl, -S from —S-C,alkyl, -(C=0) from —(C=0)-NR;, -NR, from -NR,-C,.¢alkyl, -SO, from -SO,-
NR, etc) is attached to the pyrazolopyrimidine moiety. Alternatively, X, is such as the right part of
the possible values of X, (i.e. in particular (Cq.galkyl)- from —O-C.galkyl, —S-C+.¢alkyl and -NR>-C;.
salkyl, (NRy)- from —(C=0)-NR; and -SO,-NR;, etc) is attached to the pyrazolopyrimidine moiety.

The same principle applies to all the radicals of the invention unless specified otherwise.

When describing the compounds of the invention, the terms used are to be construed in

accordance with the following definitions, unless a context dictates otherwise:

The term "alkyl” by itself or as part of another substituent refers to fully saturated hydrocarbon
radicals. Generally, alkyl groups of this invention comprise from 1 to 6 carboh atoms. Alkyl groups
may be linear or branched and may be substituted as indicated herein. When a’ subscript is used
herein following a carbon atom, the subscript refers to the number of carbon atoms that the named
group may contain. Thus, for example, Cealkyl means an alkyl of one to six carbon atoms.
Examples of alkyl groups are methyl, ethyl, n-propyl, i-propyl, butyl, and its isomers (e.g. n-butyl, i-
butyl and t-butyl); pentyl and its isomers, hexyl and its isomers. C;-Cg alkyl includes all linear,
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branched, or cyclic alkyl groups with between 1 and 6 carbon atoms, and thus includes methyl,
ethyl, n-propyl, i-propyl, butyl and its isomers (e.g. n-butyl, i-butyl and t-butyl); pentyl and its
isomers, hexyl and its isomers, cyclopropyl, cyciobutyl, cyclopentyl, and cyclohexyl.

The term "optionally substituted alkyl" refers to an alkyl group optionally substituted with one or
more substituents (for example 1 to 3 substituents, for example 1, 2 or 3 substituents or 1 to 2
substituents) at any available point of attachment. Non-limiting examples of such substituents
include —halo, -OH, primary and secondary amides, -O-C1.galkyl, -S-C.salkyl, heteroaryl, aryl, and
the like.

The term “cycloalkyl” by itself or as part of another substituent is a cyclic alkyl group, that is to say,
a monovalent, saturated, or unsaturated hydrocarbyl group having a cyclic structure. Cycloalkyl
includes all saturated or partially saturated (containing 1 or 2 double bonds) hydrocarbon groups
having a cyclic structure. Cycloalkyl groups may comprise 3 or more carbon atoms in the ring and
generally, according to this invention comprise from 3 to 6 atoms. Examples of cycloalkyl groups

include but are not limited to cyclopropyl, cyciobutyl, cyclopentyl, cyclohexyl.

Cycloalkyl as referred herein also includes substituted cycloalkyl groups, wherein such groups may
be substituted once or more, and preferably once, twice or thrice. Substituents may be selected

from -C,salkyl and those defined above for substituted alkyl.

Where alkyl groups as defined are divalent, i.e., with two single bonds for attachment to two other
groups, they are termed “alkylene" groups. Non-limiting examples of alkylene groups includes
methylene, ethylene, methylmethylene, trimethylene, propylene, tetramethylene, ethylethylene, 1,2-

dimethylethylene, pentamethylene and hexamethylene.

Generally, alkylene groups of this invention preferably comprise the same number of carbon atoms
as their alkyl counterparts. Where an alkylene or cycloalkylene biradical is present, connectivity to
the molecular structure of which it forms part may be through a common carbon atom or different
carbon atom. To illustrate this applying the asterisk nomenclature of this invention, a C; alkylene
group may be for example *-CH,CH,CH,-*, *-CH(-CH,CH3)-*, or *-CH,CH(-CHy)-*. Likewise a Cs

cycloalkylene group may be

The terms "heterocycle" as used herein by itself or as part of another group refer to non-aromatic,
fully saturated or partially unsaturated cyclic groups (for example, 3 to 6 membered monocyclic ring
systems, or 8-10 membered bicyclic rings) which have at least one heteroatom in at least one
carbon atom-containing ring. Each ring of the heterocyclic group containing a heteroatom may
have 1, 2, 3 or 4 heteroatoms selected from nitrogen atoms, oxygen atoms and/or sulfur atoms. An
optionally substituted heterocyclic refers to a heterocyclic having optionally one or more
substituents (for example 1 to 4 substituents, or for example 1, 2, 3 or 4), selected from those

defined above for substituted alkyl.
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Exemplary heterocyclic groups include piperidinyl, azetidinyl, imidazolinyl, imidazolidinykl,
isoxazolinyl, oxazolidinyl, isoxazolidinyl, thiazolidinyl, isothiazolidinyl, piperidyl, succinimidyl, 3H-
indolyl, isoindolinyl, chromenyl, isochromanyl, xanthenyl, 2H-pyrrolyl, 1-pyrrolinyl, 2-pyrrolinyl, 3-
pyrrolinyl,  pyrrolidinyl,  4H-quinolizinyl,  4aH-carbazolyl,  2-oxopiperazinyl,  piperazinyl,
homopiperazinyl, 2-pyrazolinyl, 3-pyrazolinyl, pyranyl, dihydro-2H-pyranyl, 4H-pyranyl, 3,4-dihydro-
2H-pyranyl, phthalazinyl, oxetanyl, thietanyl, 3-dioxolanyl, 1,3-dioxanyl, 2,5-dioximidazolidinyl,
2,2 4-piperidonyl, 2-oxopiperidinyl, 2-oxopyrrolodinyl, 2-oxoazepinyl, indolinyl, tetrahydropyranyl,
tetrahydrofuranyl, tetrehydrothienyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl, thiomorpholinyl,
thiomorpholinyl sulfoxide, thiomorpholinyl sulfone, 1,3-dioxolanyl, 1,4-oxathianyl, 1,4-dithianyl,
1,3,5-trioxanyl, 6H-1,2,5-thiadiazinyl, 2H-1,5,2-dithiazinyl, 2H-oxocinyl, 1H-pyrrolizinyl, tetrahydro-
1,1-dioxothienyl, N- formylpiperazinyl, and morpholinyl; in particular pyrrolidinyl, imidazolidinyl,
pyrazolidinyl, piperidinyl, dioxolanyl, dioxanyl, morpholinyl, thiomorpholinyl, piperazinyl,
thiazolidiny!, tetrahydropyranyl, and tetrahydrofuranyl.

8-10 membered heterocyclic groups are also meant to include spiro-groups, which are bicyclic
compounds with both rings connected through a single atom, such as for example
spiro[4.5]decane, which is a spiro cbmpound consisting of a cyclohexane ring and a cyclopentane
ring.

The term “aryl" as used herein refers to a polyunsaturated, aromatic hydrocarbyl group having from
5-10 atoms. Aryl is also intended to include the partially hydrogenated derivatives of the carbocyclic
systems enumerated herein. Non-limiting examples of aryl comprise phenyl, biphenylyl,
biphenylenyl, 5- or 6-tetralinyl, 1-, 2-, 3-, 4-, 5, 6-, 7-, or 8-azulenyl, 1- or 2-naphthyl, 1-, 2-, or 3-
indenyl, 1-, 2-, or 9-anthryl, 1- 2-, 3-, 4-, or 5-acenaphtylenyl, 3-, 4-, or 5-acenaphtenyl, 1-, 2-, 3-, 4-
, or 10-phenanthryl, 1- or 2-pentalenyl, 1, 2-, 3-, or 4-fluorenyl, 4- or 5-indanyl, 5-, 6-, 7-, or 8-
tetrahydronaphthyt, 1,2,3,4-tetrahydronaphthyl, 1,4-dihydronaphthyl, dibenzo[a,d]cylcoheptenyl,
and 1-, 2-, 3-, 4-, or 5-pyrenyl; in particular phenyl.

The aryl ring can optionally be substituted by one or more substituents. An “optionally substituted
aryl” refers to an aryl having optionally one or more substituents (for example 1 to 5 substituents,
for example 1, 2, 3 or 4) at any available point of attachment, selected from those defined above for

substituted alkyl.

Where a carbon atom in an aryl group is replaced with a heteroatom, the resultant ring is referred

to herein as a heteroaryl ring.

The term “heteroary!” as used herein by itself or as part of another group refers but is not limited to
5 to 10 carbon-atom aromatic rings in which one or more carbon atoms can be replaced by oxygen,
nitrogen or sulfur atoms. Non-limiting examples of such heteroaryl, include: pyrrolyl, furanyl,
thiophenyl, pyrazolyl, imidazotyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, triazolyl, oxadiazolyl,
thiadiazolyl, tetrazolyl, oxatriazolyl, thiatriazolyl, pyridinyl, pyrimidyl, pyrazinyl, pyridazinyl, oxazinyl,
dioxinyl, thiazinyl, triazinyl, imidazo[2,1-b]{1,3]thiazolyl, thieno[3,2-b]furanyl, thieno[3,2-b]thiophenyl,
thieno[2,3-d][1,3]thiazolyl, thieno[2,3-d]imidazolyl, tetrazolof1,5-a]pyridinyl, indolyl, indolizinyl,

isoindolyl, benzofuranyl, isobenzofuranyl, benzothiophenyl, isobenzothiophenyl, indazolyl,
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benzimidazolyl, 1,3-benzoxazolyl, 1,2-benzisoxazolyl, 2,1-benzisoxazolyl, 1,3-benzothiazolyl, 1,2-
benzoisothiazolyl, 2,1-benzoisothiazolyl, benzotriazolyl,  1,2,3-benzoxadiazolyl, 21,3
benzoxadiazolyl, 1,2,3-benzothiadiazolyl, 2,1,3-benzothiadiazolyl, thienopyridinyl,  purinyl,
imidazo[1,2-a)pyridinyl, 6-oxo-pyridazin-1(6H)-yl, 2-oxopyridin-1(2H)-yl, 6-oxo-pyridazin-1(6H)-yl, 2-
oxopyridin-1(2H)-yl,  1,3-benzodioxolyl, quinolinyl, isoquinolinyl, cinnolinyl,  quinazolinyl,
quinoxalinyl, 7-azaindolyl, 6-azaindolyl, 5-azaindolyi, 4-azaindolyl. '

An “optionally substituted heteroaryl” refers to a heteroaryl having optionally one or more
substituents (for example 1 to 4 substituents, for example 1, 2, 3 or 4), selected from those defined

above for substituted alkyl.

The term “halo” or “halogen” as a group or part of a group is generic for fluoro, chloro, bromo, or

iodo, as well as any suitable isotope thereof.

Whenever the term “substituted” is used in the present invention, it is meant to indicate that one or
more hydrogens on the atom indicated in the expression using “substituted” is replaced with a
selection from the indicated group, provided that the indicated atom’'s normal valency is not
exceeded, and that the substitution results in a chemically stable compound, i.e. a compound that
is sufficiently robust to survive isolation to a useful degree of purity from a reaction mixture, and

formulation into a therapeutic and/or diagnostic agent.

Where groups may be optionally substituted, such groups may be substituted once or more, and
preferably once, twice or thrice. Substituents may be selected from, those defined above for

substituted alkyl.

As used herein the terms such as “alkyl, aryl, or cycloalkyl, each being optionally substituted with”
or “alkyl, aryl, or cycloalkyl, optionally substituted with” refers to optionally substituted alkyl,

optionally substituted aryl and optionally substituted cycloalkyl. -

More generally, from the above, it will be clear to the skilled person that the compounds of the
invention may exist in the form of different isomers and/or tautomers, including but not limited to
geometrical isomers, conformational isomers, E/Z-isomers, stereochemical isomers (i.e.
enantiomers and diastereoisomers) and isomers that correspond to the presence of the same
substituents on different positions of the rings present in the compounds of the invention. All such

possible isomers, tautomers and mixtures thereof are included within the scope of the invention.

In addition, the invention includes isotopically-tabelled compounds and salts, which are identical to
compounds of formula (1), but for the fact that one or more atoms are replaced by an atom having
an atomic mass or mass number different from the atomic mass or mass number most commonly
found in nature. Examples of isotopes that can be incorporated into compounds of formula (1) are
isotopes of hydrogen, carbon, nitrogen, fluorine, such as °H, ''C, N, C, "0 and '°F. Such
isotopically-labelled compounds of formula (1) are useful in drug and/or substrate tissue distribution
assays. For example ''C and '®F isotopes are particularly useful in PET (Positron Emission
Tomography). PET is useful as a diagnostic or treatment follow-up tool that can be applied in a
translational manner in a preclinical and clinical setting. It also has applications in PK determination

of compounds, including biodistribution. Isotopically labeled compounds of formula (1) can generally
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be prepared by carrying out the procedures disclosed below, by substituting a readily available

non-isotopically labeled reagent with an isotopically labeled reagent.

Whenever used in the present invention the term “compounds of the invention” or a similar term is
meant to include the compounds of general Formula | and any subgroup thereof. This term also
refers to the compounds as depicted in Table 1, their derivatives, N-oxides, salts, solvates,
hydrates, stereoisomeric forms, racemic mixtures, tautomeric forms, optical isomers, analogues,
pro-drugs, esters, and metabolites, as well as their quaternized nitrogen analogues. The N-oxide
forms of said compounds are meant to comprise compounds wherein one or several nitrogen

atoms are oxidized to the so-called N-oxide.

As used in the specification and the appended claims, the singular forms "a", "an", and “the"
include plural referents unless the context clearly dictates otherwise. By way of example, "a

compound” means one compound or more than one compound.

The terms described above and others used in the specification are well understood to those in the
art.

In a particular embodiment, the present invention provides compounds of Formula | or a
stereoisomer, tautomer, racemic, metabolite, pro- or predrug, salt, hydrate, N-oxide form, or
solvate thereof; for use in the diagnosis prevention and/or treatment of a RIP2-kinase associated

disease; wherein one or more of the following applies

A, and A, are selected from C and N; wherein when A, is C, then A; is N; and wherein when A; is
C,then A, is N;

R, and R4 are each independently selected from —H, —halo, -OH, -Cq.galkyl, -O-Cq.¢alkyl, -S-C;.
galkyl, -NRgR4g, -(C=0)-R4, -(C=8)-R4, -S02-Rs4, -CN, -NRe-S05-Rs, -Csecycloalkyl, -Ar; and
—Het,; wherein each of said -C.salkyl is optionally and independently substituted with from 1 to
3 substituents selected from —halo, -OH, -NR41R43, -O-C.galkyl, and -S-C_salkyl;

R, is selected from —H, -halo, -OH, -C,galkyl, -O-Cq.galkyl, -S-Cqgalkyl, (C=0)-C1.¢alkyl, -(C=8)-Ci.
galkyl, -(C=0)-O-C;_¢alkyl, -(C=8)-0-C,.salkyl, (C=0)-NR7Rzs, -(C=S5)-NR37Rzg, -Cz.ecycloalkyl,
Hets, -Ary, -(C=0)-Hets, -(C=8)-Het, -(C=0)-Ar;, -(C=8)-Ar,, -(C=0)-Cj.ccycloalkyl, -(C=S)-Cs.
scycloalkyl, and -S0,-Cq.¢alkyl; wherein each of said -Cq.ealkyl is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, —OH, -O-C.¢alkyl, -S-C1_galkyl, -
Het,, -Ar,, and -NRy3R44;

R, is selected from —H, -halo, -OH, -Cy.ealkyl, -O-Cy.salkyl, -S-Cq.6alkyl, (C=0)-C, ¢alkyl, -(C=S)-Cy.
galkyl, -(C=0)-0-C.galkyl, -(C=8)-0-Csalkyl, -(C=0)-NR2sR30, -(C=S)-NRygR3, -Czecycloalkyl
-Hety, -Ar;, -(C=0)-Het,, -(C=8)-Hety, -(C=0)-Ars, -(C=S)-Ar;, -(C=0)-Cs.ecycloalkyl, -(C=S)-Cs.
gcycloalkyl and -S0,-Cq.galkyl; wherein each of said -Ci.galkyl is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, —OH, -O-C,alkyl, -S-Cy.salkyl,
-Cs.ecycloalkyl, -Hety, -Ars, and -NR5R1¢;

R, is independently selected from —halo, —OH, -Csealkyl, -O-Ci.ealkyl, -S-Ci.ealkyl, -NRq;R1g,
-Cs.¢cycloalkyl, -Arg and -Hety;
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.22-

Rs and R; are each independently selected from —H, -OH, -halo, -Cqealkyl, -O-C+.ealkyl, -S-C4.

ealkyl, -Hety, -Ary, -Cyecycloalkyl, -SO,-Ary, -SO,, -80,-Ciealkyl, -(C=0), -(C=0)-C,.¢alkyl,
-{C=8), -(C=S)-Ciealkyl, -O-(C=0)-Cipalkyl, -O-(C=8)-Ciealkyl, -(C=0)-O-Cs.ealkyl, and
-(C=8)-O-Cy¢alkyl; wherein each of said -Cy.salkyl is optionally and independently substituted
with from 1 to 3 substituents selected from -halo, -OH, -O-Ciealkyl, -S-Ciealkyl,
-Cs.ecycloalkyl, -Ary, -Hets, and -NR23R24;

‘Rg is selected from -Cqalkyl, -SO,, -SO,-C1.¢alkyl, -SO,-Cs.scycloalkyl, -(C=0), -(C=0)-C,.calkyl, -

Re

Re

Rsq

Ra2

(C=0)-C,.¢alkenyl, -(C=0)-0-C.¢alkyl, -(C=0)-Hetg, -(C=0)-Arg, -(C=0)-Cz.ecycloalkyl, -(C=0)-
NR3;R32, -(C=0)-NR34-(C=0)-R3;, -(C=8), -(C=S)-Ciealkyl, -(C=S)-Ca.ealkenyl, -(C=S)-O-Cs.
ealkyl, -(C=8)-Hetg, -(C=S)-Arg, -(C=S)-Cs.ecycloalkyl, -(C=8)-NR31Rsz, -(C=S)-NR3:-(C=S)-R3,
-Hetg, -Arg, and -Cs.ecycloalkyl,

wherein each of said -Cq.salkyl is optionally and independently substituted with from 1 to 3
substituents selected from =0, —halo, —OH, -O-C.¢alkyl, -S-Ci.¢alkyl, -Cs.ecycloalkyl, -Hets, -
Ars, -NRpsRzs, -(C=0)-NRzsRze, -NR33(C=0)-NRasRzs, -(C=S)-NR2sRze, and -NRs3(C=S)-
NR2sR2e; and _

wherein each of said -Csecycloalkyl is optionaily and independently substituted with from 1 to 3
substituents selected from -C.ealkyl, =0, —halo, ~OH, -O-Ciealkyl, -S-C1.ealkyl, -Hetya, -Aryy,
and -NRs3Rss, -(C=0)-NRs3Rss -NRss(C=0)-NRs3Rss, -(C=S)-NRs3Rss, and -NRss(C=S)-
NRs3Rs4;

is selected from —NRss-(C=0)-R3s, -NR3s-(C=5)-R3s, -NR3e-(C=0)-NR34R35, -NR36-(C=8)-
NR34R3s, -NR34-(SO2)-R3s, -NR34-(C=0)-0-R3s, -NR3s-(C=S)-0-R35, -O-(C=0)-NR3R3s, and
-0-(C=8)-NR34R3s;

R0, Ry1, Riz, Ruz, Rua, Ris, Rig, Rz, Ria, Reg, Rao, Ra1, Raz, Ras, Raa, Ras, Ras, Ro7, Ros, Roe, Rao,
Rs1, Raz, Ras, Ras, Ras, Rae, Raz, Rag, Rag, Rao, Raa, Ras, Rae, Ra7, Ras, Rag, Rso, Rs3, Rsa and Rss
are each independehtly selected from —H, -halo, =0, -OH, -C.galkyl, -O-C.¢alkyl, -S-C1_salkyl, -
Ca.ecycloalkyl, -Ars and —~Het;; wherein each of said -Cy.alkyl is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, —OH, -O-C.¢alkyl, -S-C.galkyl,
-Cs.cycloalkyl, -Hety, -Ars and —NRsRs2;

and Rs, are each independently selected from —H, -halo, -OH, -C4.ealkyl, -O-Cs.6alkyl, -S-Cs.
salkyl, -Cs.ecycloalkyl, -Arigand —Hetg;

is selected from -H, -OH, -halo, -Cyealkyl, -O-Cy_alkyl, -S-C,ealkyl, -NR4sR47, -CseCycloalkyl,
-Argand -Hetg;

is selected from —H -Cy.qalkyl, and -Csscycloalkyl; wherein each of said -C.alkyl is optionally
and independently substituted with from 1 to 3 substituents selected from —halo, ~OH, -O-Cs.
galkyl, -S-Cq.galkyl, -Hets, -Cz.ecycloalkyl —Ar,, and —NR4Rus;

A is selected from -(CHz)a-Y-(CH2)m-, <(C=0)-, ~(C=8)-, -(C=N)-R4g-, -(802)-, -S02-NRs-, -(C=0)-

NRs-, -(C=S)-NR5-, -NR5-(C:O)-NR7-, -NRs-(C:S)-NRr, -NRg,-, -NR5-(C=O)'O-, 'NRs-(C:S)-
O-, and -CHRg- ;

X, is selected from —Ci.¢alkyl-, —O-C1.¢alkyl-, —S-Cqealkyl-, -(C=0)-, -NR;3-(C=0)-, -C1.salkyl-NR3-,

-NR3-, -(C'—'O)-, -NR3-(C:O)-NR48-, -NR3-C1.¢alkyl-, -NR3-SO2-, -NR3-(C:O)-C1.ea|ky|-, -(C=O)'
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NR3-C1.galkyl-, —~O-Cy.¢alkyl-O-Cj.salkyl- and -Cq.¢alkyl-NR3-Cq.alkyl-; wherein each of said -Cs.
ealkyl- is optionally and independently substituted with from 1 to 3 substituents selected from
—halo, -OH, -Cyealkyl, -O-Cq.galkyl, -S-C4.¢alkyl, -phenyl, and -NR37R3g;

X, is selected from —Cy.galkyl-, —=O-C4ealkyl-, =S-Cy.galkyl-, -(C=0)-, -NR>-(C=0)-, -C1.¢alkyl-NR,-,
NR-, -(C=0)-, -NRy-(C=0)-NRsg-, -NR,-Cy.galkyl-, -NR»-SO;-, -NR-(C=0)-C16alkyl-, -(C=0)-
NRy-Ciealkyl-, —O-C;.galkyl-O-Cealkyl- and -Ci.ealkyl-NR>-Cy.ealkyl-; wherein each of said
-C,¢alkyl- is optionally and independently substituted with from 1 to 3 substituents selected
from —halo, -OH, -C1.ealkyl, -O-Cgalkyl, -S-Cq.¢alkyl, -phenyl and -NR3gR40;

Y is selected from a direct bond, -CHR42-, -O-, -S-, and —-NR3-;

Ary, Arp, Ars, Ars, Ars, Are, Ary, Arg, Arg, Aryo and Aryq are each independently a 5- to 10-membered
aromatic heterocycle optionally comprising 1 or 2 heteroatoms selected from O, N and S; each
of said Ary, Ara, Ars, Ars, Ars, Are, Ary, Arg, Arg, and Aryg being optionally and independently
substituted with from 1 to 3 substituents selected from —halo, -OH, -C,.salkyl, -O-C,.salkyl, -S-
Ciealkyl, and —NRigR; wherein each of said -Ciealkyl is optionally and independently
substituted with from 1 to 3 -halo;

Het,, Het,, Hets, Hets, Hets, Hets, Het;, Hets, Hety, Hetyo, and Het,, are each independently a 4- to
10-membered heterocycle having from 1 to 3 heteroatoms selected from O, N and S, wherein
each of said Het,, Het,, Hets, Hets, Hets, Hets, Het;, Hets, Heto, Hetyo, and Het,, is optionally
and independently substituted with from 1 to 3 substituents selected from —halo, -OH, —C,.
ealkyl, -OC4alkyl, -SCq.¢alkyl, =O, -(C=0)-C1.6alkyl, and -NR;,R3,; wherein each of said -C,.
ealkyl is optionally and independently substituted with from 1 to 3 -halo;

Z1, Z>, 23, Z4 and Zs are each independently selected from C and N; and

m and n are each independently 1, 2, 3, or 4;

in particular, X4, and X; as used herein, represent biradicals, which taken together with the radicals
to which they are attached form a macrocyclic pyrazolopyrimidine compound. Said biradicals may
be present in either of both directions in the macrocyclic pyrazolopyrimidine, but are preferably
present in the direction as described below:
Referring to formula I:
X, is selected from the list comprising *—C.salkyl-, *~O-C4alkyl-, *~S-C,salkyl-, *-(C=0)-, -
NR3-(C=0)-, *-Ciealkyl-NR3-, *-NRs-, *-(C=0)-, *-NR3-(C=0)-NRss-, *-NR3-Cisalkyl-,
*.NR3-S0,-, *-NR3-(C=0)-Cyealkyl-, *-(C=0)-NR3-C,galkyl-, *~O-C1.salkyl-O-Cy.alkyl- and
*.C.6alkyl-NR3-Cysalkyl-; wherein said biradical is preferably attached to the aryl or
heteroaryl moiety via *;
X, is selected from the list comprising *~Cs.salkyl-, *~O-Cygalkyl-, *~S-Cysalkyl-, *-(C=0)-,
*NRp-(C=0})-, *-Ciealkyl-NRz-, *-NRy-, *-(C=0)-, *-NR,-(C=0)-NRsp-, *-NR»-Cigalkyl-,
*NR,-S0O;-, *-NR,-(C=0)-Cqealkyl-, *-(C=0)-NRy-C,.alkyl-, *~0-Cqealkyl-O-Ci.¢alkyl- and
*.Cy.galkyl-NR>-C¢alkyl-; wherein said biradical is preferably attached to the

pyrazolopyrimidine moiety via *,
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-24.-

In a preferred embodiment, the present invention provides compounds of formula | or a
stereoisomer, tautomer, racemic, metabolite, pro- or predrug, salt, hydrate, N-oxide form, or
solvate thereof, for use in the diagnosis, prevention and/or treatment of a RIP2-kinase associated

disease wherein
Asis Cand Ay is N;

R: and R4y are each independently selected from —H, —halo, -OH, -Ciealkyl, -O-C.¢alkyl, -S-Ci.
galkyl, -NRgR;o, -(C=0)-R4, -(C=8)-R4, -S02-R4, -CN, -NRo-SO2-R4, -Cs.ecycloalkyl, -Ar; and
—Het,; wherein each of said -C,.¢alky! is optionally and independently substituted with from 1 to
3 substituents selected from —halo, -OH, -NR11R2, -O-C1.6alkyl, and -S-Ci.salkyl;

R, is selected from —H, -halo, -OH, -C4.¢alkyl, -O-C.¢alkyl, -S-C.¢alkyl, -(C=0)-C1.ealkyl, -(C=S)-Cs.
salkyl, -(C=0)-0O-C.galkyl, -(C=8)-O-Csalkyl, -(C=0)-NR27Rzs, -(C=S)-NR27Razs, -Cs.cCycloalkyl,
-Hets, -Ar,, -(C=0)-Hets, -(C=8)-Hets, -(C=0)-Ar,, -(C=8)-Ar,, -(C=0)-Cs.ecycloalkyl, -(C=S)-Cs.
ecycloalkyl, and -SO,-C.¢alkyl; wherein each of said -Ci.salkyl is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, —OH, -O-C,.salkyl, -S-C.¢alkyl, -
Hets, -Ary, and -NR13Rq4;

R; is selected from —H, -halo, -OH, -C4.ealkyl, -O-Cq.galkyl, -S-C;.galkyl, (C=0)-C4.ealkyl, -(C=8)-C.
galkyl, -(C=0)-0-Cgalkyl, -(C=S)-O-Cy.ealkyl, -(C=0)-NRy3R30, -(C=8)-NR2R30, -Cs.¢cycloalkyl
-Het,, -Ar;, -(C=0)-Het,, (C=S)-Het,, -(C=0)-Ars, -(C=8)-Ars, -(C=0)-Cs.ecycioalkyl, -(C=S)-Cs.
scycloalkyl and -80,-C1.¢alkyl; wherein each of said -Cq.ealkyl is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, —OH, -O-C.ealkyl, -S-Ci.¢alkyl,
-Csecycloalkyl, -Hety, -Ars, and -NR4s5Rqg;

R, is independently selected from —halo, —OH, -Cigalkyl, -O-Cqealkyl, -S-Cqealkyl, -NR17R1s,
-Cs.gcycloalkyl, -Arg and -Het,,

Rs and R; are each independently selected from —H, -OH, -halo, -Ci.alkyl, -O-C4ealkyl, -S-C4.
galkyl, -Hety, -Ary, -Cjecycloalkyl, -SOz-Ary, -SO,, -SO,-Cy.ealkyl, -(C=0), -(C=0)-C.¢alkyl,
-(C=S), -(C=S)-Cisalkyl, -O-(C=0)-Ciealkyl, -O-(C=S)-Ci.ealkyl, -(C=0)-O-Cqqalkyl, and
-(C=S)-0-C+.¢alkyl; wherein each of said -C,ealkyl is optionally and independently substituted
with from 1 to 3 substituents selected from —halo, —OH, -O-Ciealkyl, -S-Cqealkyl,
-Cs.ecycloalkyl, -Arq, -Hety, and -NR23Ro4;

Re is selected from -Cy.galkyl, -SO3, -SO,-Ci.¢alkyl, -SO,-Cs.gcycloalkyl, -(C=0), -(C=0)-C,.¢alkyl, -
(C=0)-C,.¢alkenyl, -(C=0)-0-Cy.¢alkyl, -(C=0)-Hets, -(C=0)-Are, -(C=0)-Csecycloalkyl, -(C=0)-
NR31R32, -(C=0)-NRj3;-(C=0)-R3;, -(C=8), -(C=8)-Ci.alkyl, -(C=S)-C..ealkenyl, -(C=§)-O-C,.
ealkyl, -(C=S)-Hets, -(C=S)-Arg, -(C=S)-Cs.ccycloalkyl, -(C=S)-NR31Rs2, -(C=8)-NR3:-(C=5)-R3,
-Hetg, -Arg, and -Czgcycloalkyl;
wherein each of said -Cqsalkyl is optionally and independently substituted with from 1 to 3
substituents selected from =0, —halo, —OH, -O-C,.galkyl, -S-C,.ealkyl, -Cs.ecycloalkyl, -Hets, -
Ars, -NRsRzs -(C=0)-NR2sRz6, -NR33(C=0)-NRysRzs, -(C=S)-NRzsRz, and -NRg3(C=S)-
NR2sR2s; and
wherein each of said -Ca.ecycloalkyl is optionally and independently substituted with from 1 to 3
substituents selected from -Cqgalkyl, =O, —halo, —-OH, -O-C4ealkyl, -S-Cq.¢alkyl, -Heta, -Aryy,
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and -NRs3Rss, -(C=0)-NRs3Rss -NR3s(C=0)-NRs3Rss, -(C=S)-NRs3Rss, and -NRss(C=S)-
NR53Rsq;
Rs is selected from —NR34-(C=0)-R35, —NR3s-(C=S)-Ris, -NR3s-(C=0}-NR3sR3s, -NR3e-(C=S)-
NR34R3s5, -NR34-(S0;)-R35, -NR34-(C=0)-0-R35, -NR34-(C=S)-0-R35, -O-(C=0)-NRxR3s, and
-0-(C=8)-NR34R3s;
Rio, Ri1, Ri2, Ruz, Ris, Ris, Rie, Rz, Ris, Rig, Rzo, Ra1, Rz, Ras, Ras, Ras, Ras, Ra7, Ras, Rag, Rao
Ra1, Raz, Ras, Ras, Ras, Ras, Raz, Ras, Rag, Rao, Ras, Ras, Ras, Ra7, Rus, Rag, Rso, Rs3, Rss and Rss
are each independently selected from —H, -halo, =0, -OH, -Cq.ealkyl, -O-C,alkyl, -S-C.galkyl, -

Re

Csecycloalkyl, -Ars and —Het;; wherein each of said -Cqealkyl is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, —-OH, -O-C.salky!, -S-C.¢alkyl,
-Cs.gcycloalkyl, -Het;, -Ars and —NRz3Rsy;

Rs: and Rs, are each independently selected from —H, -halo, -OH, -C,ealkyl, -O-C4.¢alkyl, -S-C1.
galkyl, -C3ecycloalkyl, -Aryg and —Het,q;

R4, is selected from -H, -OH, -halo, -Cqalkyl, -O-C4.galkyl, -S-C4.galkyl, -NR4eR47, -Cs.6Cycloalkyl,
-Argand -Hetg;

R4 is selected from —H -Cygalkyl, and -Cjecycioalkyl; wherein each of said -Cy.ealkyl is optionally
and independently substituted with from 1 to 3 substituents selected from —halo, ~OH, -O-C,.
salkyl, -S-Cq6alkyl, -Hets, -Cj¢cycloalkyl —Ars, and —NR44R4s;

A is selected from -(CH3z)n-Y-(CHz)mr, «(C=0)-, {(C=8)-, -(C=N)-Rygg-, -(SO2)-, -S0,-NRs-, -(C=0)-
NRs-, -(C=8)-NRs-, -NR3s-(C=0)-NR7-, -NR5-(C=S)-NR7-, -NRg,-, -NR5-(C=0)-0-, -NRs-(C=8)-
O-, and -CHRe- ;

X is selected from —C,.galkyl-, ~O-Cq.salkyl-, =S-Cqgalkyl-, -(C=0)-, -NR;3-{(C=0)-, -Cq.¢alkyl-NR3-,
-NR3-, -(C=0)-, -NR3~(C=0)-NR4s-, -NR3-Cy.salkyl-, -NR3-SO;-, -NR;3-(C=0)-C,.salkyl-, -(C=0)-
NR3-Cqsalkyl-, =0-Cq.salkyl-O-C4.galkyl- and -C4.galkyl-NR;-C4salkyl-; wherein each of said -C.
salkyl- is optionally and independently substituted with from 1 to 3 substituents selected from
—halo, -OH, -Csalkyl, -O-C4alkyl, -S-C,¢alkyl, -phenyl, and -NR3;R3s;

X, is selected from ~Cjgalkyl-, —O-Cq.galkyl-, —S-C,.alkyl-, -(C=0)-, -NR,-(C=0)-, -C.¢alkyl-NR;-,
-NR;-, -(C=0)-, -NR»-(C=0)-NRs¢-, -NR,-C1.alkyl-, -NRx-SO»-, -NR-(C=0)-C1.satkyl-, -(C=0)-
NR,-Cqealkyl-, —O-C.galkyl-O-Cqealkyl- and -C.ealkyl-NR,-C¢alkyl-; wherein each of said
-C.ealkyl- is optionally and independently substituted with from 1 to 3 substituents selected
from —halo, -OH, -Cqealkyl, -O-C46alkyl, -S-C.¢alkyl, -phenyl and -NR3sR40;

Y is selected from a direct bond, -CHRy-, -O-, -S-, and —NRy3-;

Arq, Ary, Ars, Arg, Ars, Arg, Ary, Arg, Arg, Arig and Aryq are each independently a 5- to 10-membered
aromatic heterocycle optionally comprising 1 or 2 heteroatoms selected from O, N and S; each
of said Ary, Ary, Arz, Ary, Ars, Are, Arz, Arg, Arg, and Arq being optionally and independently
substituted with from 1 to 3 substituents selected from —halo, -OH, -C4salkyl, -O-Cq.galkyl, -S-
Ciealkyl, and —NRgRz0; wherein each of said -Cjsalkyl is optionally and independently
substituted with from 1 to 3 -halo;

Het,, Het,, Hets, Hets, Hets, Hets, Het;, Hetg, Hety, Hetyo, and Het,, are each independently a 4- to

10-membered heterocycle having from 1 to 3 heteroatoms selected from O, N and S, wherein
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each of said Het,, Het,, Hets, Hets, Hets, Hets, Het;, Hets, Hetg, Hetyo, and Hety, is optionally
and independently substituted with from 1 to 3 substituents selected from —halo, -OH, -C,.
ealkyl, -OCqealkyl, -SCealkyl, =0, -(C=0)-C.¢alkyl, and -NRR22; wherein each of said -Cs.
salkyl is optionally and independently substituted with from 1 to 3 -halo;

Z1, Zy, Z3, Z4 and Zs are each independently selected from C and N; and

m and n are each independently 1, 2, 3, or 4;

for use in the diagnosis, prevention and/or treatment of a RIP2-kinase associated disease.

In a further embodiment, the present invention provides a compound of Formula | or a
stereoisomer, tautomer, racemic, metabolite, pro- or predrug, salt, hydrate, N-oxide form, or solvate
thereof, for use in the diagnosis, prevention and/or treatment of a RIP2-kinase associated disease

wherein

AjisNand A;is C

R; and R4, are each independently selected from —H, —halo, -OH, -Cy.ealkyl, -O-C,6alkyl, -S-C..
galkyl, -NRgR1o, -(C=0)-Rs, -(C=8)-R4, -S02-R4, -CN, -NRg-8O,-Rs4, -Csecycloalkyl, -Ar; and
—Het,; wherein each of said -C.alkyl is optionally and independently substituted with from 1 to
3 substituents selected from ~halo, -OH, -NR14Rqz, -O-Cq.¢alkyl, and -S-C_alkyl;

R, is selected from —H, -halo, -OH, -Calkyl, -O-C.¢alkyl, -S-Cy_ealkyl, -(C=0)-C4.ealkyl, -(C=S)-C,.
galkyl, -(C=0)-0-Cq¢alkyl, -(C=S)-O-Cy.¢alkyl, -(C=0)-NR27R2s, -(C=8)-NR3;Rzs, -Cs.cCycloalkyl,
-Hets, -Ar,, -(C=0)-Hets, -(C=8)-Hets, -(C=0)-Ar,, -(C=S)-Ar;, -(C=0)-Cs.ecycloalkyl, -(C=S)-Cs.
ecycloalkyl, and -SO,-Cy.galkyl; wherein each of said -Cy.ealkyl is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, —-OH, -O-C1.alkyl, -S-Cq.6alkyl, -
Hets, -Arz, and -NRq3Rq4;

R; is selected from —H, -halo, -OH, -Calkyl, -O-C.alkyl, -S-C4.¢alkyl, -(C=0)-C.ealkyl, -(C=S)-Cx.
galkyl, -(C=0)-0-Cy.galkyl, -(C=8)-O-Cy.¢alkyl, -(C=0)-NRzgR30, -(C=S)-NR»9R30, -C3.6Cycloalkyl
-Het,, -Ar;, -(C=0)-Het,, -(C=S)-Het,, -(C=0)-Ar;, -(C=8)-Ars, -(C=0)-Cs.ecycloalkyl, -(C=S)-Cs.
ecycloalkyl and -SO,-C4ealkyl; wherein each of said -Cqealkyl is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, —OH, -O-Calkyl, -S-C1.alkyl,
-Cs.ecycloalkyl, -Hets, -Ars, and -NR5Rqe;

R, is independently selected from —halo, —OH, -Cy.alkyl, -O-Ciealkyl, -S-Cyealkyl, -NR17R1s,
-Cs.ecycloalkyl, -Arg and -Het,;

Rs and R, are each independently selected from —H, -OH, -halo, -Cqealkyl, -O-Cyealkyl, -S-Ca.
ealkyl, -Hets, -Ary, -Csecycloalkyl, -SO2-Ary, -SO,, -S0,-Ciealkyl, -(C=0), -(C=0)-Cs.¢alkyl,
-(C=8), -(C=S)-Ciealkyl, -O-(C=0)-Cisalkyl, -O-(C=8)-Ciealkyl, -(C=0)-O-C,.ealkyl, and
-(C=8)-0-C.¢alkyl; wherein each of said -Cqealkyl is optionally and independently substituted
with from 1 to 3 substituents selected from -—halo, —~OH, -O-Cigalkyl, -S-Cisalkyl,
-Cs.ecycloalkyl, -Arq, -Hetg, and -NR23Ra4,

Rs is selected from -Ci.ealkyl, -SO,, ~SO»-Cy.galkyl, -SO-Cs.cycloalkyl, -(C=0), -(C=0)-C4.¢alkyl, -
(C=0)-C,alkenyl, Q(C=O)-O-C1.ealkyl, -(C=0)-Hetg, -(C=0)-Arg, -(C=0)-Cs.¢cycloalkyt, -(C=0)-
NR31R3, -(C=0)-NR;3:-(C=0)-Rs,, -(C=S), -(C=S)-Ciealkyl, -(C=S)-Cpealkenyl, -(C=S)-O-C..
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Rs

R,

Ry

Raz

Ras

galkyl, -(C=8)-Hetg, -(C=S)-Are, -(C=8)-Cs.¢cycloalkyl, -(C=S)-NR31R32, -(C=8)-NR31-(C=8)-Rs,
-Hets, -Arg, and -Cj.ecycloalkyl;

wherein each of said -Ciealkyl is optionally and independently substituted with from 1 to 3
substituents selected from =0, —halo, ~OH, -O-C,¢alkyl, -S-C.salkyl, -Cs.ecycloalkyl, -Hets, -
Ars, -NR2sRzs, (C=0)-NRssRzs, -NR33(C=0)-NR2sR2s, -(C=S)-NRzsRz, and -NR33(C=S)-
NR25R2; and

wherein each of said -Cj¢cycloalkyl is optionally and independently substituted with from 1 to 3
substituents selected from -C,ealkyl, =0, —halo, —OH, -O-Cgalkyl, -S-Cq.alkyl, -Het,z, -Arys,
and -NRs3Rss, -(C=0)-NRs3Rss -NRs5(C=0)-NRs3Rs4, -(C=S)-NRs3Rss, and -NRss(C=S)-
NRs3Rs4;

is selected from —NRs-(C=0)-Rss, —NR34-(C=S)-R3s5, -NR3s-(C=0)-NR34R35, -NR36-(C=S)-
NR34R35, -NR34-(SO3)-R35, -NR3s-(C=0)-0-R3s, -NR34-(C=S)-0-R35, -O-(C=0)-NR34Rss, and
-0-(C=8)-NRuRss;

Rio, R11, Rz, Ri3, Rua, Ris, Rig, R17, Ris, R1g, R2o, Ra1, Ra2, R23, Raa, Ras, Ras, Ra7, Ras, Rag, Rao,
R31, Ra2, Ras, Ras, Ras, Ras, Raz, Ras, Rag, Rao, Ras, Ras, Rae, Rar, Rug Rag, Rso, Rsa, Rss and Rss
are each independently selected from ~H, -halo, =0, -OH, -C.alkyl, -O-C,.¢alkyl, -S-C1.galkyl, -
Csecycloalkyl, -Ars and —Het;; wherein each of said -Cy.ealkyl is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, —OH, -O-C.alkyl, -S-C4.zalkyl,
-Cs.gcycioalkyl, -Het,, -Ars and ~NR31Rs,;

and Rs, are each independently selected from —H, -halo, -OH, -C4.ealkyl, -O-Cy.salkyl, -S-C+.
salkyl, -Cs ecycloalkyl, -Ary and —Hetyg;

is selected from -H, -OH, -halo, -C4.alkyl, -O-C.salkyl, -S-C4galkyl, -NR4eR47, -Cs.eCycloalkyl,
-Arg and -Hets;

is selected from ~H -C4alkyl, and -Cs.ecycloalkyl; wherein each of said -Cgalkyl is optionally
and independently substituted with from 1 to 3 substituents selected from —halo, ~OH, -O-C,.
salkyl, -S-C.qalkyl, -Hets, -C3 sCycloalkyl —Ar,, and —NR44Rus;

A is selected from -(CH2)a-Y-(CH2)m-, <(C=0)-, -(C=8)-, -(C=N)-Rug-, -(SO3)-, -SO:-NRs-, -(C=0)-

NRs-, (C=S)-NRs-, -NRs-(C=0)-NR7-, -NRs-(C=S)-NR7-, -NRg,-, -NRs~(C=0)-0-, -NR5-(C=S)-
O-, and -CHRg- ;

X1 is selected from —C4ealkyl-, ~O-Cjgalkyl-, —S-C4.alkyl-, -(C=0)-, -NR;3-(C=0)-, -C,.ealkyl-NR3-,

-NR3-, {C=0)-, -NR3-(C=0)-NRys-, -NR3-C1¢alkyl-, -NR3-SO,-, -NR;-(C=0)-Calkyl-, -(C=0)-
NR3-Cq.galkyl-, —O-Cj.salkyl-O-C,.salkyl- and -C,salkyl-NR;-Cq.¢alkyl-; wherein each of said -Cs.
salkyl- is optionally and independently substituted with from 1 to 3 substituents selected from
—halg, -OH, -C1.salkyl, -O-Cqgalkyl, -S-C4.6alkyl, -phenyl, and -NR37R3g;

X, is selected from —C,.¢alkyl-, —O-Cygalkyl-, ~S-C4.salkyl-, -(C=0)-, -NR,-(C=0)-, -C1.¢alkyl-NRx-,

-NR;-, -(C=0)-, -NR3-(C=0)-NRs¢-, -NR,-C4galkyl-, -NR>-SO,-, -NR2-(C=0)-C,.¢alkyl-, -(C=0)-
NRy-Cy.galkyl-, —0-Cqsalkyl-O-C,.alkyl- and -Cigalkyl-NR2-Cqgalkyl-; wherein each of said
-Cqealkyl- is optionally and independently substituted with from 1 to 3 substituents selected
from —halo, -OH, -C.galkyl, -O-C4.galkyl, -S-C,galkyl, -phenyl and -NR3gR40;

Y is selected from a direct bond, -CHR45-, -O-, -S-, and -NRs-;
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Ary, Ary, Ara, Ara, Ars, Ars, Ary, Arg, Are, Arig and Aryy are each independently a 5- to 10-membered
aromatic heterocycle optionally comprising 1 or 2 heteroatoms selected from O, N and S; each
of said Arq, Ary, Ars, Ars, Ars, Ars, Arz, Ars, Arg, and Aryo being optionally and independently
substituted with from 1 to 3 substituents selected from —halo, -OH, -C4.¢alkyl, -O-Cqealkyl, -S-
Ciealkyl, and —NRqgRy; wherein each of said -Ciealkyl is optionally and independently
substituted with from 1 to 3 -halo;

Het,;, Het,, Hets, Hets, Hets, Hets, Het,, Hetg, Hety, Hetyo, and Het,, are each independently a 4- to
10-membered heterocycle having from 1 to 3 heteroatoms selected from O, N and S, wherein
each of said Het,, Het,, Hets, Hety, Hets, Hets, Het;, Hetg, Hets, Hetyo, and Hety; is optionally
and independently substituted with from 1 to 3 substituents selected from —halo, -OH, -C;.
ealkyl, -OCgalkyl, -SCyealkyl, =0, -(C=0)-C+.¢alkyl, and -NRy1Rz,; wherein each of said -C,.
salkyl is optionally and independently substituted with from 1 to 3 -halo;

Z4, Z3, Z3, Z4 and Zs are each independently selected from C and N; and

m and n are each independently 1, 2, 3, or 4.

In a further embodiment, the present invention provides a compound of Formula | or a
stereocisomer, tautomer, racemic, metabolite, pro- or predrug, salt, hydrate, N-oxide form, or solvate
thereof, for use in the diagnosis, prevention and/or treatment of a RIP2-kinase associated disease

wherein

A, and A, are selected from C and N; wherein when A, is C, then A, is N; and wherein when A is
C,then Asis N;

R, and R4 are each independently selected from —H, —halo, -Cqealkyl, -(C=0)-Rs, and -CN;
wherein each of said -Cyealkyl is optionally and independently substituted with from 1 to 3
substituents selected from -O-C.salkyl;

R, is selected from —H, and -Ciealkyl; wherein each of said -Cjealkyl is optionally and
independently substituted with -NR3R14;

R; is selected from —H, and -Ciealkyl; wherein each of said -Ciealkyl is optionally and
independently substituted with -NR5R1e;

R, is -NR47R1s;

Rsis —H;

Re is selected from -C.qalkyl, -(C=0)-C1.galkyl, -(C=0)-Cs.ecycloalkyl, -Hets, and -Cs.scycloalkyl;
wherein each of said -C,.ealkyl is optionally and independently substituted with from 1 to 3
substituents selected from -O-C,.galky! and -Hetg;
and wherein each of said -Cs.ecycloalky! is optionally and independently substituted with from 1
to 3 substituents selected from -C.¢alkyl;

R13, Risa, R1s, Ris, Ri7, Rus, are each independently selected from —H, and -Cy.salkyl;

R43 is selected from —H, and -C_galkyl;

A is selected from -(CHy)n-Y-(CH3)m-, and -NRe-, -(C=0)-NRs-;
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X, is selected from —O-Ci.galkyl-, -Ciealkyl-NR3-, and -Cjealkyl-NR;-Cy.galkyl-; wherein each of
said -Ciealkyl- is optionally and independently substituted with from 1 to 3 substituents
selected from -C.galkyl;

X, is selected from —O-C.galkyl-, -C16alkyl-NR2-; wherein each of said -C.ealkyl- is optionally and
independently substituted with from 1 to 3 substituents selected from -C_¢alkyl;

Y is ~NR43-;

Hets is a 4- to 10-membered heterocycle having from 1 to 3 heteroatoms selected from O, N and
S;

Z4, Z,, Z3, Zs and Zs are each independently selected from C and N; and

m and n are each independently 1, 2, 3, or 4,

In a further embodiment, the present invention provides a compound of Formula | or a
stereoisomer, tautomer, racemic, metabolite, pro- or predrug, sait, hydrate, N-oxide form, or solvate
thereof, for use in the diagnosis, prevention and/or treatment of a RIP2-kinase associated disease

wherein
AjisCandAzis N;
R, and R4 are each independently selected from —H, —halo, -Cqealkyl, -(C=0)-Rs, and -CN;

wherein each of said -Cqealkyl is optionally and independently substituted with from 1 to 3
" substituents selected from -O-C.salkyl;

R, is selected from —H, and -Cigalkyl; wherein each of said -Cisalkyl is optionally and
independently substituted with -NR43R14;

R; is selected from -H, and -Ciealkyl; wherein each of said -Cjealkyl is optionally and
independently substituted with -NR45R1g;

R4 is -NR17R1g;

Rsis —H;

Re is selected from -C.galkyl, -(C=0)-Calkyl, -(C=0)-Cs.ecycloalkyl, -Hets, and -Cs.ecycloalkyl;
wherein each of said -Cq.ealkyl is optionally and independently substituted with from 1 to 3
substituents selected from -O-Cqsalkyl and -Hete;
and wherein each of said -Cs.ecycloalkyl is optionally and independently substituted with from 1
to 3 substituents selected from -C,.¢alkyl;

Ri3, Rua, Ris, Rie, R17, Rys, are each independently selected from —H, and -C.salkyl;

R4z is selected from —H, and -C,_galkyl;

A is selected from -(CHj)a-Y-(CH2)m-, and -NRg-, -(C=0)-NRs- ;

X, is selected from —O-Cjealkyl-, -Cyealkyl-NRs-, and -C,salkyl-NR;-Ci.salkyl-; wherein each of
said -Cigalkyl- is optionally and independently substituted with from 1 to 3 substituents
selected from -Cgalkyl;

X, is selected from —O-C,.galkyl-, -C4.salkyl-NR,-; wherein each of said -Ci.ealkyl- is optionally and
independently substituted with from 1 to 3 substituents selected from -Cy.ealkyl;

Y is ~NR43-;
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Hete is a 4- to 10-membered heterocycle having from 1 to 3 heteroatoms selected from O, N and
S;
Zy, Z5, Z3, Z4 and Zs are each independently selected from C and N; and

m and n are each independently 1, 2, 3, or 4

In a further embodiment, the present invention provides a compound of Formula | or a
stereoisomer, tautomer, racemic, metabolite, pro- or predrug, salt, hydrate, N-oxide form, or solvate
thereof, for use in the diagnosis, prevention and/or treatment of a RIP2-kinase associated disease
wherein

AsisNand A is C;

R, and R4 are each independently selected from —H, —halo, -Cysalkyl, -(C=0)-Rs, and -CN;
wherein each of said -Cqealkyl is optionally and independently substituted with from 1 to 3
substituents selected from -O-C.salkyl;

R, is selected from —H, and -Ciealkyl; wherein each of said -Cigalkyl is optionally and
independently substituted with -NR13R14;

R; is selected from ~H, and -Ciealkyl; wherein each of said -Ciealkyl is optionally and
independently substituted with -NR15R4s;

R4 is -NR17R1s; '

Rsis —H;

Rg is selected from -Cq.ealkyl, -(C=0)-Cqgalkyl, -(C=0)-Cs.ecycloalkyl, -Hets, and -Czgcycloalkyl;
wherein each of said -Cq.alkyl is optionally and independently substituted with from 1 to 3
substituents selected from -O-Cqgalkyl and -Hetg;
and wherein each of said -Cjscycloalkyl is optionally and independently substituted with from 1
to 3 substituents selected from -C,_galkyl;

Ru3, Ria, Ris, Rie, R17, Ryg, are each independently selected from —H, and -C.alkyl;

Rs3 is selected from —H, and -C.¢alkyl;

A is selected from -(CHj)-Y-(CH2)m-, -NRg-, and -(C=0)-NRs- ;

X, is selected from —O-C,galkyl-, -Ciealkyl-NR3-, and -Ci.ealkyl-NR3-Cy.ealkyl-; wherein each of
said -Ciealkyl- is optionally and independently substituted with from 1 to 3 substituents
selected from -C4.galkyl;

X, is selected from —O-Cq.¢alkyl-, -Cq6alkyl-NR.-; wherein each of said -C..ealkyl- is optionally and
independently substituted with from 1 to 3 substituents selected from -C4_galkyl;

Y is ~NRu43-;

Hets is a 4- to 10-membered heterocycle having from 1 to» 3 heteroatoms selected from O, N and
S;

Z1, Zo, Z3, Z4 and Zs are each independently selected from C and N; and

m and n are each independently 1, 2, 3, or 4
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In particular in the compounds according to this invention, the pyrazolopyrimidine or the
imidazopyridazine moiety is linked to the aryl or heteroaryl moiety at position Z, or Zs, in
accordance with the numbering as provided in Formula |. Furthermore, the R, of the compounds
according to this invention is preferably linked to the aryl or heteroaryl moisty at position Z4, Z; or

5  Zs, in accordance with the numbering as provided in Formula |.

in yet a further aspect, the present invention provides a compound selected from the list

comprising:
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The compounds of the present invention can be prepared according to the reaction schemes
provided in the examples hereinafter, but those skilled in the art will appreciate that these are only
illustrative for the invention and that the compounds of this invention can be prepared by any of
several standard synthetic processes commonly used by those skilled in the art of organic

chemistry.

METHOD OF TREATMENT

Compounds of formula (l) a sterecisomer, tautomer, racemic, metabolite, pro- or predrug, salt,
hydrate, N-oxide form, or solvate thereof, are inhibitors of RIP2 kinase activity and are thus
believed to be of potential use in the diagnosis, prevention and/or treatment of inflammatory
disorders, in particular Crohn's disease, bowel disease, Sarcoidosis, psoriasis, rheumatoid arthritis,
asthma, ulcerative colitis, lupus, uveitis, blau syndrome, granulomatous inflammation, in particular

behget's disease, multiple sclerosis and insulin-resistant type 2 diabetes.

As used herein, the terms “inflammatory disorder" or "inflammatory disease" can refer to a disorder
or disease characterized by aberrant activation of the immune system that leads to or causes
pathogenesis of several acute and chronic conditions including, for example, sarcoidosis,
rheumatoid arthritis, inflammatory bowel disease, transplant rejection, colitis, gastritis and ileitis. An
inflammatory disease can include a state in which there is a response to tissue damage, cell injury,
an antigen, an infectious disease, and/or some unknown cause. Symptoms of inflammation may
include, but are not limited to, cell infiltration and tissue swelling.

In the invention, particular preference is given to compounds of Formula | or any subgroup thereof
that in the inhibition assay for RIP2 described below inhibit kinase activity with an iCs value of less

than 10 pM, preferably less than 1 pM, most preferably less than 100 nM.

Said inhibition may be effected in vitro and/or in vivo, and when effected in vivo, is preferably
effected in a selective manner, as defined above.
The term "RIP2 kinase-mediated condition" or "disease", as used herein, means any disease or

other deleterious condition in which the RIP2 kinase and/or mutants thereof is/are known to play a

role. The term " RIP2 kinase-mediated condition” or "disease" also means those diseases or
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conditions that are alleviated by treatment with a RIP2 kinase inhibitor. Accordingly, another
embodiment of the present invention relates to treating or lessening the severity of one or more

diseases in which the RIP2 kinase is known to play a role.

For pharmaceutical use, the compounds of the invention may be used as a free acid or base,
and/or in the form of a pharmaceutically acceptable acid-addition and/or base-addition salt (e.g.
obtained with non-toxic organic or inorganic acid or base), in the form of a hydrate, solvate and/or
complex, and/or in the form or a pro-drug or pre-drug, such as an ester. As used herein and unless
otherwise stated, the term “solvate” includes any combination which may be formed by a
compound of this invention with a suitable inorganic solvent (e.g. hydrates) or arganic solvent, such
as but not limited to alcohols, ketones, esters and the like. Such salts, hydrates, solvates, etc. and
the preparation thereof will be clear to the skilled person; reference is for instance made to the
salts, hydrates, solvates, etc. described in US-A-6,372,778, US-A-6,369,086, US-A-6,369,087 and
US-A-6,372,733.

The pharmaceutically acceptable salts of the compounds according to the invention, i.e. in the form
of water-, oil-soluble, or dispersible products, include the conventional non-toxic salts or the
quaternary ammonium salts which are formed, e.g., from inorganic or organic acids or bases.
Examples of such acid addition salts include acetate, adipate, alginate, aspartate, benzoate,
benzenesulfonate, bisulfate, butyrate, citrate, camphorate, camphorsulfonate,
cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, fumarate, glucoheptanoate,
glycerophosphate, hemisulfate, heptanoate, hexanoate, hydrochloride, hydrobromide, hydroiodide,
2-hydroxyethanesulfonate, lactate, maleate, methanesulfonate, 2-naphthalene-sulfonate,
nicotinate, oxalate, palmoate, pectinate, persulfate, 3-phenylpropionate, picrate, pivalate,
propionate, succinate, tartrate, thiocyanate, tosylate, and undecanocate. Base salts include
ammonium salts, alkali metal salts such as sodium and potassium salts, alkaline earth metal salts
such as calcium and magnesium salts, salts with organic bases such as dicyclohexylamine salts,
N-methyl-D-glucamine, and salts with amino acids such as arginine, lysine, and so forth. In
addition, the basic nitrogen-containing groups may be quaternized with such agents as lower alkyl
halides, such as methyl, ethyl, propyl, and butyl chloride, bromides and iodides; dialkyl sulfates like
dimethyl, diethyl, dibutyl; and diamyl sulfates, long chain halides such as decyl, lauryl, myristyl and
steary!l chlorides, bromides and iodides, aralkyl halides like benzyl and phenethyl-bromides and
others. Other pharmaceutically acceptable salts include the sulfate salt ethanolate and sulfate

salts.

Generally, for pharmaceutical use, the compounds of the inventions méy be formulated as a
pharmaceutical preparation or pharmaceutical composition comprising at least one compound of
the invention and at least one pharmaceutically acceptable carrier, diluent or excipient and/or

adjuvant, and optionally one or more further pharmaceutically active compounds.

By means of non-limiting examples, such a formulation may be in a form suitable for oral
administration, for parenteral administration (such as by intravenous, intramuscular or
subcutaneous injection or intravenous infusion), for administration by inhalation, by a skin patch, by

an implant, by a suppository, etc.. Such suitable administration forms — which may be solid, semi-
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solid or liquid, depending on the manner of administration — as well as methods and carriers,
diluents and excipients for use in the preparation thereof, will be clear to the skilled person;
reference is again made to for instance US-A-6,372,778, US-A-6,369,086, US-A-6,369,087 and
US-A-6,372,733, as well as to the standard handbooks, such as the latest edition of Remington’s

Pharmaceutical Sciences.

Some preferred, but non-limiting examples of such preparations include tablets, pills, powderé,
lozenges, sachets, cachets, elixirs, suspensions, emulsions, solutions, syrups, aerosols, ointments,
creams, lotions, soft and hard gelatin capsules, suppositories, eye drops, sterile injectable solutions
and sterile packaged powders (which are usually reconstituted prior to use) for administration as a
bolus and/or for continuous administration, which may be formulated with carriers, excipients, and
diluents that are suitable per se for such formulations, such as lactose, dextrose, sucrose, sorbitol,
mannitol, starches, gum acacia, calcium phosphate, alginates, tragacanth, gelatin, calcium silicate,
microcrystalline cellulose, polyvinylpyrrolidone, polyethylene glycol, cellulose, (sterile) water,
methylcellulose, methyl- and propylhydroxybenzoates, talc, magnesium stearate, edible oils,
vegetable oils and mineral oils or suitable mixtures thereof. The formulations can optionally contain
other pharmaceutically active substances (which may or may not lead to a synergistic effect with
the compounds of the invention) and other substances that are commonly used in pharmaceutical
formulations, such as lubricating agents, wetting agents, emulsifying and suspending agents,
dispersing agents, desintegrants, bulking agents, fillers, preserving agents, sweetening agents,
flavoring agents, flow regulators, release agents, etc.. The compositions may also be formulated so
as to provide rapid, sustained or delayed release of the active compound(s) contained therein, for
example using liposomes or hydrophilic polymeric matrices based on natural gels or synthetic
polymers. In order to enhance the solubility and/or the stability of the compounds of a
pharmaceutical composition according to the invention, it can be advantageous to employ a-, §- or
y-cyclodextrins or their derivatives. An interesting way of formulating the compounds in
combination with a cyclodextrin or a derivative thereof has been described in EP-A-721,331. In
particular, the present invention encompasses a pharmaceutical composition comprising an
effective amount of a compound according to the invention with a pharmaceutically acceptable

cyclodextrin.

In addition, co-solvents such as alcohols may improve the solubility and/or the stability of the
compounds. In the preparation of aqueous compositions, addition of salts of the compounds of the

invention can be more suitable due to their increased water solubility.

For local administration, the compounds may advantageously be used in the form of a spray,
ointment or transdermal patch or another suitable form for topical, transdermal and/or intradermal
administration.

More in particular, the compositions may be formulated in a pharmaceutical formulation comprising
a therapeutically effective amount of particles consisting of a solid dispersion of the compounds of

the invention and one'or more pharmaceutically acceptable water-soluble polymers.



10

15

20

25

30

35

WO 2014/140299 -35- PCT/EP2014/055139

The term "a solid dispersion” defines a system in a sofid state (as opposed to a liquid or gaseous
state) comprising at least two components, wherein one component is dispersed more or less
evenly throughout the other component or components. When said dispersion of the components is
such that the system is chemically and physically uniform or homogenous throughout or consists of
one phase as defined in thermodynamics, such a solid dispersion is referred to as “"a solid
solution". Solid solutions are preferred physical systems because the components therein are

usually readily bioavailable to the organisms to which they are administered.

It may further be convenient to formulate the compounds in the form of nanoparticles which have a
surface modifier adsorbed on the surface thereof in an amount sufficient to maintain an effective
average particle size of less than 1000 nm. Suitable surface modifiers can preferably be selected
from known organic and inorganic pharmaceutical excipients. Such excipients include various
polymers, low molecular weight oligomers, natural products and surfactants. Preferred surface

modifiers include nonionic and anionic surfactants.

Yet another interesting way of formulating the compounds according to the invention involves a
pharmaceutical composition whereby the compounds are incorporated in hydrophilic polymers and
applying this mixture as a coat film over many small beads, thus yielding a composition with good
bio-availability which can conveniently be manufactured and which is suitable for preparing
pharmaceutical dosage forms for oral administration. Materials suitable for use as cores in the
beads are manifold, provided that said materials are pharmaceutically acceptable and have
appropriate dimensions and firmness. Examples of such materials are polymers, inorganic
substances, organic substances, and saccharides and derivatives thereof.

The preparations may be prepared in a manner known per se, which usually involves mixing at
least one compound according to the invention with the one or more pharmaceutically acceptable
carriers, and, if desired, in combination with other pharmaceutical active compounds, when
necessary under aseptic conditions. Reference is again made to US-A-6,372,778, US-A-6,369,086,
US-A-6,369,087 and US-A-6,372,733 and the further prior art mentioned above, as well as to the
standard handbooks, such as the latest edition of Remington’s Pharmaceutical Sciences.

The pharmaceutical preparations of the invention are preferably in a unit dosage form, and may be
suitably packaged, for example in a box, blister, vial, bottle, sachet, ampoule or in any other
suitable single-dose or multi-dose holder or container (which may be properly labeled); optionally
with one or more leaflets containing product information and/or instructions for use. Generally, such
unit dosages will contain between 1 and 1000 mg, and usually between 5 and 500 mg, of the at
least one compound of the invention, e.g. about 10, 25, 50, 100, 200, 300 or 400 mg per unit

dosage.

The compounds can be administered by a variety of routes including the oral, rectal, ocular,
transdermal, subcutaneous, intravenous, intramuscular or intranasal routes, depending mainly on
the specific preparation used and the condition to be treated or prevented, and with oral and
intravenous administration usually being preferred. The at ieast one compound of the invention will

generally be administered in an "effective amount”, by which is meant any amount of a compound
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of Formula or any subgroup thereof that, upon suitable administration, is sufficient to achieve the
desired therapeutic or prophylactic effect in the individual to which it is administered. Usually,
depending on the condition to be prevented or treated and the route of administration, such an
effective amount will usually be between 0.01 to 1000 mg per kilogram body weight day of the
patient per day, more often between 0.1 and 500 mg, such as between 1 and 250 mg, for example
about 5, 10, 20, 50, 100, 150, 200 or 250 mg, per kilogram body weight day of the patient per day,
which may be administered as a single daily dose, divided over one or more daily doses, or
essentially continuously, e.g. using a drip infusion. The amount(s) to be administered, the route of
administration and the further treatment regimen may be determined by the treating clinician,
depending on factors such as the age, gender and general condition of the patiént and the nature
and severity of the disease/symptoms to be treated. Reference is again made to US-A-
6,372,778,US-A-6,369,086, US-A-6,369,087 and US-A-6,372,733 and the further prior art
mentioned above, as well as to the standard handbooks, such as the latest edition of Remington’s

Pharmaceutical Sciences.

In accordance with the method of the present invention, said pharmaceutical composition can be
administered separately at different times during the course of therapy or concurrently in divided or
single combination forms. The present invention is therefore to be understood as embracing all
such regimes of simultaneous or alternating treatment and the term "administering” is to be

interpreted accordingly.

For an oral administration form, the compositions of the present invention can be mixed with
suitable additives, such as excipients, stabilizers, or inert diluents, and brought by means of the
customary methods into the suitable administration forms, such as tablets, coated tablets, hard
capsules, aqueous, alcoholic, or oily solutions. Examples of suitable inert carriers are gum arabic,
magnesia, magnesium carbonate, potassium phosphate, lactose, glucose, or starch, in particular,
corn starch. In this case, the preparation can be carried out both as dry and as moist granules.
Suitable oily excipients or solvents are vegetable or animal oils, such as sunflower oil or cod liver
oil. Suitable solvents for aqueous or alcoholic solutions are water, ethanol, sugar solutions, or
mixtures thereof. Polyethylene glycols and polypropylene glycols are also useful as further
auxiliaries for other administration forms. As immediate release tablets, these compositions may
contain microcrystalline cellulose, dicalcium phosphate, starch, magnesium stearate and lactose
and/or other excipients, binders, extenders, disintegrants, diluents and lubricants known in the art.

When administered by nasal aerosol or inhalation, these compositions may be prepared according
to techniques well-known in the art of pharmaceutical formulation and may be prepared as
solutions in saline, employing benzyl alcohol or other suitable preservatives, absorption promoters
to enhance bioavailability, fluorocarbons, and/or other solubilizing or dispersing agents known in
the art. Suitable pharmaceutical formulations for administration in the form of aerosols or sprays
are, for example, solutions, suspensions or emulsions of the compounds of the invention or their
physiologically tolerable salts in a pharmaceutically acceptable solvent, such as ethanol or water,
or a mixture of such solvents. If required, the formulation can also additionally contain other

pharmaceutical auxiliaries such as surfactants, emulsifiers and stabilizers as well as a propellant.
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For subcutaneous administration, the compound according to the invention, if desired with the
substances customary therefore such as solubilizers, emulsifiers or further auxiliaries are brought
into solution, suspension, or emulsion. The compounds of the invention can also be lyophilized and
the lyophilizates obtained used, for example, for the production of injection or infusion preparations.
Suitable solvents are, for example, water, physiological saline solution or alcohols, e.g. ethanol,
propanol, glycerol, in addition also sugar solutions such as glucose or mannitol solutions, or
alternatively mixtures of the various solvents mentioned. The injectable solutions or suspensions
may be formulated according to known art, using suitable non-toxic, parenterally-acceptable
diluents or solvents, such as mannitol, 1,3-butanediol, water, Ringer's solution or isotonic sodium
chloride solution, or suitable dispersing or wetting and suspending agents, such as sterile, bland,

fixed oils, including synthetic mono- or diglycerides, and fatty acids, including oleic acid.

When rectally administered in the form of suppositories, these formulations may be prepared by
mixing the compounds according to the invention with a suitable non-irritating excipient, such as
cocoa butter, synthetic glyceride esters or polyethylene glycols, which are solid at ordinary
temperatures, but liquefy and/or dissolve in the rectal cavity to release the drug.

In preferred embodiments, the compounds and compositions of the invention are used orally or
parenterally.

The invention will now be illustrated by means of the following synthetic and biclogical examples,

which do not limit the scope of the invention in any way.

EXAMPLES

A. Compound synthesis and physicochemical properties

The compounds of this invention can be prepared by any of several standard synthetic processes
commonly used by those skilled in the art of organic chemistry. The compounds are generally
prepared from starting materials which are either commercially available or prepared by standard

means obvious to those skilied in the art.
General schemes:

As indicated herein before, the present invention provides compounds according to formula I, for

use in the diagnosis, prevention and/or treatment of RIP2-kinase associated diseases:
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R4 Ry
N 2%°%%>
AR LA
A
or Y
X,

)

With reference to the general reaction schemes suitable for preparing said compounds, these
compounds can be represented by formulas la or Ib respectively, for which the general reaction

schemes can be found herein below.

In general the compounds of formula (I) can be prepared as shown in scheme 1 below wherein a
pyrazolo[1,5-a]pyrimidine or a imidazo[2,1-flpyridazine of formula (11} is converted by reaction with
a compound of formula (lIt) into a compound of formula (IV), which is then reacted with a (hetero-)
aryl of formula (V) to form a compound of formula (VI). The compound of formula (V1) can then be
optionally deprotected if desired before cyclisation to form a compound of formula (VIl). The

compound of formula (VIl) can be optionally converted into a compound of general formula (1).

Scheme 1

AT
G -
LG, N~
LG,

R41

A‘@} )\O*— R .

X3

X, z z
| Z5 4’/23 ZS 4/Z:‘)
w JOR \Oia Lz
X~ ~z, X~ Nz A———x :
Vi il [

In the above scheme:

LG, and LG, each independently represent suitable leaving or functional groups;

X3 and X, together with the functional moiety to which they are attached represent an unprotected
or a protected functional group which upon reaction (after deprotection) produce together X, as

defined in formula I;
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E represents a suitable functional group that can be used to form a direct bond between the

(hetero-)aryl group and the scaffold.

D represents a functional group such as A or a protected functional group, which upon further
reaction and/or deprotection produces a functional group such as A as defined in formula |;

In the above reaction of the compound of formula (1l) with the compound of formula (Ill) the leaving
groups LG, and LG, are advantageously a halo group such as a chlorine or a bromine group. The
reaction can be affected by a substitution for example by treating the compound of formula (I1) with
the compound of formula (Ifl} in an organic solvent such as acetonitrile with an appropriate base

such as for example diisopropylethylamine at an elevated temperature for example under reflux.

Compounds of formula (lil) can be obtained through various selective protection and deprotection

steps.

The compound of formula (IV) can optionally be protected with a suitable protecting group such as
a tert-butyloxycarbonylamino group in a conventional manner for example by treatment with tert-
butoxycarbonyl anhydride in basic conditions using for example triethylamine and 4-
(dimethylamino)pyridine in a solvent such as tetrahydrofurane at an elevated temperature such as

under reflux.

The reaction of the resulting compound (IV) with a (hetero-)aryl compound of formula (V) is
advantageously effected through the coupling of a boronic acid E or boronic ester E derivative of
the (hetero-)aryl compound under Suzuki conditions using for example
tetrakis(triphenylphosphine)palladium(0), 2-dicyclohexylphosphino-2',4',6'-triisopropyibiphenyl
(Xphos) and potassium phosphate tribasic in a solvent mixture such as 1,4-dioxane/water at an

elevated temperature for example under reflux.

The resulting compound of formula (V1) can optionally be treated to remove any desired protecting
groups for example silyl ether groups such as tert-butyldimethylsilyl groups can be converted to the
parent free hydroxy group. Such deprotection can be effected in a conventional manner for
example using tetrabutylammonium fluoride in tetrahydrofuran at room temperature. The resulting
compound of formula (VI) can also optionally be treated to remove any desired protecting groups
for example benzyl groups can be removed in a conventional manner for example using hydrogen
gas and paliadium on activated charcoal (10%) in a solvent such as methanol at a temperature
such as room temperature. The compound of formula (VI) can optionally be treated to remove any
desired protecting groups for example tert-butyloxycarbonylamino groups can be converted to the
parent free amino group. Such deprotection can be effected in a conventional manner for example
by treatment under acidic conditions for example using a 4N acetyl chloride solution in a solvent
such as methanol at for example room temperature.

The cyclisation of the compound of formula (VI) can be effected for example under Mitsunobu
conditions using for example diisopropyl azodicarboxylate and triphenylphosphine in a solvent
mixture such as 2-methyl-1,4-dioxane and toluene at an elevated temperature such as 90°C.

The resulting compound of formula (VII) can optionally be treated to remove any desired protecting

groups for example tert-butyloxycarbonylamino groups can be converted to the parent free amino
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group. Such deprotection can be effected in a conventional manner for example by treatment under
acidic conditions for example using a 4N hydrochloric acid solution in methanol at room

temperature.

The deprotected compound can optionally be treated to form an amide compound of formula (l).
The reaction can advantageously be affected by treatment with an acylchloride and a base such as
triethylamine in a solvent such as tetrahydrofuran at room temperature. The reaction can also be
affected using for example O-(benzotriazol-1-y1)-N,N,N’,N'-tetramethyluronium
hexafluorophosphate (HBTU) and diisopropylethylamine in a solvent such as N,N-

dimethylformamide at for example room temperature.

Compounds B19, B21, B76, F81, F82, F83, F84, F86, F87, F88, F89, F91 and F92 may be
prepared according to the synthesis described in Scheme 1.

The compounds of formula (1) can also be prepared as shown in general scheme 2 below wherein
a pyrazolo[1,5-a]pyrimidine or a imidazo[2,1-flpyridazine of formula (ll) is converted by reaction
with a compound of formuia (VIII) into a compound of formula (IX). The compound of formula (IX)
can be optionally be converted into a compound of formula (IV) which is then reacted with a
(hetero-)ary! of formula (V) to form a compound of formula (V1). The compound of formula (V1) can
then be optionally deprotected if desired before cyclisation to form a compound of formula (V).

The compound of formula (VI1) can be optionally converted into a compound of general formula (1).

Scheme 2
018 + v — 01D J? S o2
Xso N7
] LGZ
¢ 1X v
@ AI‘«(’)N @mé /@MS
e X N’Az\zz‘ Ra1 Xa ’(Az 2 Ryy ——— x, N/AZ\zz R41
e 2w | Oz e
X: - —Ry — R
) X4 Z % D——_‘X1J\Z1'zz A"""1)\21 Z
Vi Vil |

In the above scheme:
LG, and LG, each independently represent suitable leaving or functional groups;

E represents a suitable functional group that can be used to form a direct bond between the

(hetero-)aryl group and the scaffold.
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G represents a suitable functional group or protected functional group, which upon further reaction

and/or deprotection produces a functional group such as D;

D represents a functional group such as A or a protected functional group, which upon further

reaction and/or deprotection produces a functional group such as A as defined in formula I;

In the above reaction of the compound of formula (II) with the compound of formula (VIIl) the
leaving groups LG4 and LG, are advantageously a halo group such as a chlorine or a bromine
group. The reaction can be affected by a substitution for example by treating the compound of
formula (11) with the compound of formula (VIII) in an organic solvent such as tetrahydrofuran with

an appropriate base such as for example sodium hydride at for example room temperature.

Compounds of formula (VIII) can be either commercially acquired or obtained through various

selective protection and deprotection steps.

The compounds of formula (IX) can be deprotected using for example acidic conditions such as a

4N hydrochloric acid solution in methanol at room temperature.

The compounds of formula (IX) can be converted into compounds of formula (IV) by using for
example a reductive amination. The reaction can be affected by treating the compound of formula
(1X) with an alhyde in the presence of a reducing agent such as sodium triacetoxy borohydride and
a base such as triethylamine in a solvent such as dichloromethane at for example room

temperature.

The reaction of the compound with formula (IV) with a (hetero-)aryl compound of formula (V) is
advantageously effected under Suzuki conditions using for example
tetrakis(triphenylphosphine)palladium(0) and potassium phosphate tribasic in a solvent mixture

such as 1,4-dioxane/water at an elevated temperature for example 80°C.

The resulting compound of formula (V1) can optionally be treated to remove any desired protecting
groups for example silyl ether groups such as tert-butyldimethylsilyl groups can be converted to the
parent free hydroxy group. Such deprotection can be effected using for example acetic acid in
tetrahydrofuran at for example room temperature. The compound of formula (V1) can optionally be
treated to remove any desired protecting groups for example tert-butyloxycarbonylamino groups
can be converted to the parent free amino group. Such deprotection can be effected in a
conventional manner for example by treatment under acidic conditions for example using a 4N

acetyl chloride solution in a solvent such as methanol at for example room temperature.

The free hydroxyl group can be converted into a leaving group such as a chloride by reacting the
hydroxyl group for example with thionyl chloride in the presence of a base such as pyridine in a

solvent such as dichloromethane at an elevated temperature for example under reflux.

The cyclisation of the compound of formula (VII) can be advantageously effected under Williamson
conditions using a base such as cesium carbonate in a solvent such as N,N-dimethyiformamide at
an elevated temperature such as 90°C. Other condtions that can be used for the cyclisation of the
compound of formula (VIl) can be for example by treatment with O-(benzotriazol-1-yl)-N,N,N’,N'-
tetramethyluronium hexafluorophosphate (HBTU) and N,N-diisopropylethylamine in a solvent such

as N,N-dimethylformamide at for example room temperature.
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The resulting compound of formula (VII) can optionally be treated to form a compound of formula

(1.

Compound B74 may be prepared according to the synthesis described in Scheme 2.

The compounds of formula (I) can also be prepared as shown in general scheme 3 below wherein
a pyrazolo[1,5-a]pyrimidine or a imidazo[2,1-flpyridazine of formula (!l) is converted by reaction
with a compound of formula (Vi) into a compound of formula (IX). The compound of formula (1X)
can be optionally reacted with a (hetero-)aryl of formula (V) to form a compound of formula (X). The
compound of formula (X) can be converted into the compounds of formula (X!I). The compound of
formula (XI) can then be optionally deprotected if desired before cyclisation to form a compound of
formula (VI1). The compound of formula (VIl) can be optionally converted into a compound of

general formula ().

In the below scheme 3.
LG+ and LG, each independently represent suitable leaving or functional groups;

Xs and X5 together with the functional moiety to which they are attached represent an unprotected
or a protected functional group which upon reaction (after deprotection) produce together X, as

defined in formula I;

E represents a suitable functional group that can be used to form a direct bond between the
(hetero-)aryl group and the scaffold.
G and J represent functional groups or protected functional groups, which upon further reaction

and/or deprotection produce a functional group such as D;

D represents a functional group such as A or a protected functional group, which upon further

reaction and/or deprotection produces a functional group such as A as defined in formula |;

Scheme 3

Ay
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In the above reaction of the compound of formula (If) with the compound of formula (VIil) the
leaving groups LG, and LG, are advantageously a halo group such as a chlorine or a bromine
group. The reaction can be affected by a substitution for example by treating the compound of
formula (I1) with the compound of formula (VIIl) in an organic solvent such as acetonitrile with an
appropriate base such as for example diisopropylethylamine at an elevated temperature for

example under reflux.

Compounds of formula (VIII) and (XI) can be either commercially acquired or obtained through

various selective protection and deprotection steps.

The resulting compound of formula (IX) can 6ptiona|ly be protected with a suitable protecting group
such as a tert-butyloxycarbonylamino group in a conventional manner for example by treatment
with tert-butoxycarbonyl anhydride in basic conditions using for example triethylamine and 4-
(dimethylamino)pyridine in a solvent such as tetrahydrofuran at an elevated temperature such as

under reflux.

The reaction of the resulting compound (IX) with a (hetero-)aryl compound of formula (V) is
advantageously effected through the coupling of a boronic acid E or boronic ester E derivative of
the (hetero-)aryl compound under Suzuki conditions using for example
tetrakis(triphenyiphosphine)palladium(0), 2-dicyclohexylphosphino-2',4',6'-triisopropylbiphenyl
(Xphos) and potassium phosphate tribasic in a solvent mixture such as 1,4-dioxane/water at an

elevated temperature for example 80°C.

The reaction of the resulting compound of formula (X) with a compound of formula (XI) which can
be advantageously effected under Williamson conditions using a base such as potassium
carbonate in a solvent such as acetonitrile at an elevated temperature such as under reflux. This
reaction can also be effected under Mitsunobu conditions using for example diisopropyl
azodicarboxylate and triphenylphosphine in a solvent such as tetrahydrofuran at an elevated

temperature such as 90°C.

The resulting compound of formula (XI) can optionally be treated to remove any desired protecting
groups for example tert-butyloxycarbonylamino groups can be converted to the parent free amino
group and for example ester groups can be converted to the parent free carboxylic acid groups.
Such deprotection can be effected in a conventional manner for example by treatment under acidic
conditions for example using an aqueous 8N hydrochloric acid solution in a solvent such as
acetoniitrile at an elevated temperature for example 60°C or using an acid such as trifluoroacetic
acid in a solvent such as dichloromethane at for example room temperature.

The cyclisation of the compound of formula (XI) can be effected for example by treatment with O-
(benzotriazol-1-yl)-N,N,N',N'-tetramethyluronium  hexafluorophosphate  (HBTU) and  N,N-
diisopropylethylamine in a solvent such as N,N-dimethylformamide at for example room
temperature.

The resulting compound of formula (V) can optionally be treated to form a compound of formula

Q).
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Compounds B36, B48, F105, F106 and F108 may be prepared according to the synthesis
described in Scheme 3.

The above general processes are illustrated by the specific processes which are described in the
patent applications W02013/045653 A1 and W02013/046029 At.

Preparation of intermediate F78

Intermediate F78 is prepared following general scheme 1.

BocN

1

OoTBS

Step A

To a solution of 3-bromo-5-chloropyrazolo[1,5-alpyrimidine (14.0g, 60.22mmol, 1eq), the linker
(synthesis described in the patent WO2013/045653 A1; preparation of intermediate 21) (21.1g,
66.24mmol, 1.1eq) and DIPEA (13.67ml, 78.29mmol, 1.3eq) in acetonitrile (180ml) was heated at
70 / 80 °C for 18h. Upon completion, monitored by TLC plate, the reaction mixture was
concentrated. The residue was dissolved in EtOAc and washed 2x with water and once with Brine.
The organic layer was dried (MgSO4), filtered, concentrated. The crude product was further
purified by flash chromatography using a eluent a gradient: Heptane:EtOAc 100:0 to 80:20 fast to
60:40 slow. The product fractions were coliected and concentrated to obtain 23.6g of a brown solid
(76% yield).

MH+: 514.2/516.2



WO 2014/140299 -45- PCT/EP2014/055139

Step B

The title compound from step A, Boc anhydride (15.01g, 68.8mmol, 1.5eq) and DMAP (0.28g,
2.29mmol, 0.05eq) were dissolved in THF (137ml) and the mixture was heated at 65 °C for 4h.
Upon completion, monitored by TLC plate, the reaction mixture was concentrated. The crude

5  product was further purified by flash chromatography using as eluent a gradient: Heptane:EtOAc
100:0 to 50:50 fast 6¢ volumes. The product fractions were collected and concentrated to obtain
27.0g of brown oil (96% vyield).

—~N
Z N \
N |
BocN N
BocN OH
1
OTBS

Step C

10 A mixture of the tile compound from step B, (3-fluoro-5-hydroxyphenyl)boronic acid (1.78g,
11.39mmol, 1.0eq), XPhos (0.32g, 0.68mmol, 0.06eq) and potassium phosphate (7.2g, 33.92mmol,
3.0eq) were dissolved in Dioxane /water 3:1 and degassed with N2. Then Palladium Tetrakis
(0.39g, 0.34mmol, 0.03eq) was added to the stirring solution. The resulting reaction mixture was
stirred at 80°C for 6h under N2 atmosphere. To reach completion, additional amounts of the

15  Boronic acid (1.0eq), Palladium Tetrakis (0.03eq) and XPhos (0.06eq) were added. The reaction
mixture was stirred for an additional 18h at 90°C.

The mixture was diluted with EtOAc and the layers were separated. The organic layer was washed

2x with water and once with Brine, dried (MgS04), filtered, concentrated. The crude product was

further purified by fltash chromatography using as eluent a gradient: Heptane:EtAOc. 100:0 to
20  60:40. The product fractions were collected and concentrated to obtain 7.2g of a solid (98% yield).

MH+:546.3

AN

J@S
™ =
BocN N
BocN\L OH
OH

Step D

To a solution of the title compound from Step C in THF (33ml) was added a solution of TBAF 1M in

25  THF (14.5ml, 14.5mmol). The reaction mixture was stirred for 18h at RT, and then the solvent was
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concentrated to dryness. The residue was dissolved in Ethyl acetate and washed 3times with water
and once with brine. The organic layer was dried over Magnesium sulfate, filtered, concentrated.
The crude product was further purified by flash chromatography (n-Hp:EA 0:20 to 30:70) to obtain
the title compound as a white solid (5.0g, 84% vyield).

MH+:432.2
~N
0
x
BocN NT S
F
BocN. "\
0
Step E

To a stirring solution of Triphenylphosphine (7.66g, 29.22mmol) in Toluene (44ml) at 90°C were
simultaneously added a solution of the title compound from Step D (5.0g, 9.74mmol) in 2-MeTHF
(11.6ml) and a solution of DIAD (5.79ml, 29.22mmol) in Toluene (11.6ml) over 5h. The resulting
mixture was further stirred at 90°C for 30 minutes. The reaction mixture was concentrated to

dryness and directly engaged in the next step without purification.

MH+: 514.3
/ —~N
o0
X
HN” N7 S
F
HN\
0 HCI
Step F

To the title compound from step E (9.8¢g, 19.08mmol) was added a 4M solution of HCI in MeOH
(57ml). The resulting mixture was stirred at RT for 18h then at 40°C for 8h. At RT the white slurry
was filtered off and washed with diisopropylether. The solid was dried under vacuum to obtain the
title compound as a white solid (3.0g, 88% yield over 2 steps).

Melting point: >300°C, decomposition

MH+: 314.10
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Preparation of intermediate F79

Z NN,
X =S

HN™ 'N

HN A
O F

is prepared following general scheme 1 and according to the procedures described in the patent
application W02013/045653 A1 to obtain example 17.

Preparation of intermediate F80

%
N _—

HN™ 'N

Cl
HN
\/\O

is prepared following general scheme 1 and according to the procedures described in the patent

application W0O2013/045653 A1 to obtain example 17.

Examples F81 to F89 were prepared following general scheme 1 and according to the procedures
described in the patent application W02013/045653 A1 to obtain example 6.

Preparation of intermediate F90

Intermediate F90 is prepared following general scheme 1

/N
~ZZN\| \
o =~
BocN N
O—
BocN

IHO ©

0T8S

Step A
A mixture of Dioxane and water (3:1) (148ml) was placed in a flask and degased by bubbling
nitrogen gas. Then the title compound from Example F78 step B (15g, 24.4mmol, 1.0eq), the Boronic
ester (8.82g, 31.73mmol, 1.3eq), Palladium Tetrakis (.568g, 0.49mmol, 0.02eq), XPhos (0.93g,
1.95mmol, 0.08eq) and Potassium phosphate (25.9g, 5.0eq) were added and the suspension was
stirred at 85 °C under nitrogen for 15 hours. Upon completion, monitored by LCMS, Dioxane was

removed, water was added and the product was extracted with ethyl acetate. The organic layer was
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-48-

dried over magnesium sulfate, filtered and the filtrate was concentrated under reduce pressure. The
product was purified by flash chromatography on silica gel using as eluents mixtures of heptane:
ethyl acetate (from 0 % to 33 % of ethyl acetate). The product fractions were collected and the
solvent was evaporated to dryness. The title compound was obtained as a solid (13.43g, 80.2%
yield).

MH+: 586.1
~N
Z N \
& o~
BocN N
o
BocN
IHO ©
OH

Step B

A solution of the title compound from step C and 1M TBAF (21.54ml, 1eq) in THF (59ml) was stirred
at r.t. for 1 hour. Upon completion, monitored by LCMS, solvent was removed under reduced
pressure and the residue was dissolved in ethyl acetate, washed with water (x3) and brine. Organic
layer was washed with brine, dried over magnesium sulfate and evaporated to dryness. The product

was used as such in the next reaction step.

MH+: 572.0
~N
0
N
BocN” N7 T
O~
BocN
j/o [o]
Step C

The reaction was performed in parallel in 2 batches.

A solution of the title compound from step D (8.95g, 15.65mmol) in 2-methyl THF (20 mi/mmol) and a
solution of DIAD (9.31ml, 46.95mmol, 3.0eq) in toluene (same volume) were simultaneously added
to a solution of Triphenylphosphine (12.31g, 46.95mmol, 3.0eq) in toluene (75 mi/mmol of starting
material A) at 90°C for 3 hours. After that, the reaction mixture was heated for 30 minutes. Upon
completion, monitored by LCMS, solvent was evaporated and the product was purified by flash
chromatography on silica gel using as eluents mixtures of dichloromethane: methanol (from 0 % to
10 % of methanol). The product fractions were collected and the solvent was evaporated to dryness

to lead the expected compound in 7.7g, 88% yield.
MH+: 554.0
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OH

Step D

A mixture of the titte compound from step E (1.5¢g, 2.71mmol, 1.0eq) and lithium hydroxide hydrate
(0.34g, 8.13mmol, 3.0eq) were suspended in THF/MeOH/H20 (2:2:1) (25ml). The mixture was
stirred at 50 °C for 15 hours. Upon completion, monitored by LCMS, solvent was removed. Water
was added and HCI 1M was added to acidify the solution to pH 6. The resulting solid was filtered and
washed with methanol, then dried at high vacuum (615mg).

The product in the aqueous phase was extracted with dichloromethane. The organic layer was dried
over magnesium sulfate, filtered and the filtrate was concentrated under reduce pressure. The
product was purified by flash chromatography on silica gel using as eluents mixtures of DCM:MeOH
(from 0 % to 100% of methanol) and then dichloromethane: methanol (from 0 to 10 % of methanol).

The title compound was obtained as a white solid (917mg, 77% yield)

MH+: 440.0
~N
J @S
N
HN™ N7 T
H NH,
BocN
W/O e}
Step E

HBTU (0.637g, 1.68mmol, 1.2eq) was added to a solution of the titte compound from step F
(0.615mg, 1.40mmol, 1.0eq), Ammonium chloride (0.08g, 1.40mmol, 1.10eq) and DIPEA (0.595ml,
3.50mmol, 2.5eq) in DMF (4ml). The mixture was stirred at RT for 19 hours. Upon completion,
monitored by LCMS, the reaction was diluted with ethyl acetate and washed with NaHCO3
saturated solution. The organic layer was dried over magnesium sulfate, filtered and the filtrate was
concentrated under reduce pressure. The product was purified by flash chromatography on silica
gel using as eluents mixtures of heptane:ethyl acetate (from 0 % to 100 % of ethyl acetate). The
product fractions were collected and the solvent was evaporated to dryness to lead the title

compound as a solid (507mg, 82%).
MH+: 439.0
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NH,

Step F

The title compound from step G (507mg, 1.16mmol, 1.0eq) was stirred in 4M HCI in Dioxane (3.5ml)
at room temperature for 3 hours. Upon completion, monitored by LCMS, solvent was removed. Ethyl
ether was added and the solid formed was filtered of and dried under vacuum to lead the title

compound as white solid (372mg, 85%).
MH+: 339.0
HPLC retention time: 0.197min

Melting point:

Examples F91 to F92 were prepared following general scheme 1 and according to the procedures
described in the patent application W02013/045653 A1 to obtain example 6.

/k/OH
BocHN

Boc anhydride (15.98g, 73.23mmol, 1.1eq) was added to a solution of 2-aminopropan-1-ol (5.0g,
66.57mmol, 1.0eq) in CH2CI2 (200ml). The mixture was stirred at room temperature for 1 hour.

Preparation of intermediate F104

Step A

Upon completion, monitored by TLC plate, the product was purified by flash chromatography on
silica gel using as eluents mixtures of heptane: ethyl acetate (from 0 % to 50 % of ethyl acetate).
The product fractions were collected and the solvent was evaporated to dryness to lead the title
compound in 10.89g (93% yield).

MH+: 198.1 (M+H+Na)

o)

J\/N
BocHN

Step B
The title compound from step A (10.89g, 62.13mmo, 1.0eq) and Pthalimide (13.71g, 93.2mmol,

1.5eq) were dissolved in anhydrous THF (167 ml). The reaction was degassed and
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Triphenylphosphine (24.44g, 93.2mmol, 1.5eq) was added. The reaction was cooled to 0°C under
N2 atmosphere. DIAD (18.84g, 93.19mmol, 1.5eq) was diluted with 20 mi of THF and added
dropwise (exothermic). When the addition was completed, the reaction was allowed to reach room
temperature and stirred for 90 minutes. Upon completion, monitored by LCMS, solvent was
removed, acetonitrile was added, heated until complete solution and then cooled. The solid thus

formed was filtered and dried under vacuum to lead a first fraction in 7.68g.

The product in the mother liquor was purified by flash chromatography on silica gel using as
eluents mixtures of heptane: ethyl acetate (from 0 % to 50 % of ethyl acetate). The product
fractions were collected and the solvent was evaporated to dryness to lead the title compound as a

solid in 7.892¢g. It contains same impurities reiated with DIAD.
J\/NHZ
BocHN

A solution of the title compound from step B (9.0g, 29.57mmol, 1.0eq) and Hydrazine hydrate

Step C

(2.76ml, 88.7tmmol, 3.0eq) in ethanol (89ml) was stirred at 70°C for 4 hours. Upon completion,
monitored by LCMS, the reaction mixture was cooled to RT; the resulting suspension was filtered
to remove the white solid formed. The filtrate was then evaporated and the residue was dissolved
in ethyl acetate, washed with NaOH 1M and brine. Organic layer was dried, filtered and
concentrated to give the title compound as coloriess oil, which was used as such in the next

synthetic step.

Example F105

Example F105 was prepared following general scheme 3

BocHN x> =
\(\N N
H Br

A solution of 3-bromo-5-chloropyrazolo[1,5-alpyrimidine (3.0g, 12.9mmol, 1.0eq), the intermediate
F104 (4.49g, 25.8mmol, 2.0eq) and DIPEA (4.61ml, 27.09mmol, 2.1eq) in acetonitrile (39ml) was
refluxed for 15 hours. Upon completion, monitored by LCMS, solvent was removed. Ethyl acetate

Step A

was added and washed with water. The organic layer was dried over magnesium sulfate, filtered
and the filtrate was concentrated under reduce pressure. The product was purified by flash
chromatography on silica gel using as eluents mixtures of heptane: ethyl acetate (from 0 % to 66 %
of ethyl acetate). The product fractions were collected and the solvent was evaporated to dryness

to lead the title compound as a solid in 4.04g (84.5% yield).
MH+: 370.1/372.1
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BocHN x> ==
\r\N N
Boc Br

Boc anhydride (2.59g, 11.86mmol, 1.1eq) was added to a mixture of the title compound from step
A (3.99g, 10.78mmol, 1.0eq), Triethylamine (1.79ml, 12.94mmol, 1.2eq) and DMAP (66mg,

54mmol, 0.05eq) in THF (32ml). The solution was refluxed for 150 minutes. Upon completion,

Step B

monitored by LCMS, solvent was removed. Water was added and the product was extracted with
ethyl acetate. The organic layer was dried over magnesium sulfate, filtered and the filtrate was
concentrated under reduce pressure. The product was purified by flash chromatography on silica
gel using as eluents mixtures of heptane: ethyl acetate (from 5 % to 40 % of ethyl acetate). The
product fractions were collected and the solvent was evaporated to dryness to lead the title

compound in 4.63g (91% yield).
MH+: 492.1/494 1

A>~y—N

NN

BocHN N T
N N
\‘/\Boc

HO

Step C

A mixture of Dioxane and Water (3:1) (126ml) was placed in a flask and degased by bubbling
nitrogen gas. Then the title compound from step B (4.63g, 9.84mmol, 1.0eq), 3-hydroxyphenyl
Boronic acid (1.76g, 12.79mmol, 1.3eq), Palladium Tetrakis (228mg, 0.197mmol, 0.02eq), XPhos
(377mg, 0.79mmol, 0.08eq) and Potassium phosphate (0.223g, 49.2mmol, 5.0eq) were added and
the suspension was stirred at 85 °C under nitrogen for 3 hours. Upon completion, monitored by
LCMS, Dioxane was removed. Water was added and the product was extracted with ethyl acetate.
The organic layer was dried over magnesium sulfate, filtered and the filtrate was concentrated
under reduce pressure. The product was purified by flash chromatography on silica gel using as
eluents mixtures of dichloromethane: methanol (from 100:0 to 20:1). The product fractions were
collected and the solvent was evaporated to dryness to lead the title compound in 4.39g (92%
yield). It contains some OPPH3.

MH+: 484.3
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N
BocHN X =
Boc

\\o\(\o
0]

Step D

A mixture of the title compound from step C (1.5g, 3.1mmol, 1.0eq), ethyl 2-bromoacetate (514ul,
4.65mmol, 1.5eq), Potassium carbonate (857mg, 6.2mmol, 2.0eq) and Potassium iodide (27mg,
0.16mmol, 0.05eq) were heated at 80 & C for 2 hours in DMF (9.3ml). Upon completion, monitored
by LCMS, water was added and the product was extracted with ethyl acetate. The organic layer
was dried over magnesium sulfate, filtered and the filtrate was concentrated under reduce
pressure. The product was purified by flash chromatography on silica gel using as eluents mixtures
of heptane: ethy! acetate (from 5 % to 33 % of ethyl acetate). The product fractions were collected

and the solvent was evaporated to dryness to lead the title compound in 1.31g (74% yield).

MH+: 592.3
—~N
Z N \
H2N . oy
w/\N N
H
HO\(\O
0]
Step E

To a solution of the titte compound from step D (1.31g, 2.29mmol, 1.0q) in THF (12 ml/mmol)
(6.87ml) was added HCI 6M (12 mi/mmol). The mixture was stirred at 60 °C in a sealed tube for 3
hours. Upon completion, monitored by LCMS, solvent was removed. Toluene/THF (1:1) was added
and evaporated. Then toluene was added and evaporated and finally ethano!l was added and

evaporated. The crude was dried under vacuum and used as such in the next reaction step.

MH+: 342.2
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Step F

A suspension of the title compound from step E (2.02mmol) and DIPEA (1.72ml, 10.1mmol, 5.0eq)
in DMF (60ml) was added dropwise to a solution of HATU (2.3g, 6.06mmol, 3.0eq) and DIPEA
(5.15ml, 30.3mmo!, 15.0eq) in DMF (40ml) at room temperature for 3 hours. Upon completion,
monitored by LCMS, Ammonia 7N in methanol was added and stirred for 30 minutes. Solvent was
removed and the product was purified by flash chromatography on silica gel using as eluents
mixtures of dichloromethane: methanol (from 100:0 to 20:1). The product fractions were collected
and the solvent was evaporated to dryness. The product pure was precipitated with acetonitrile and

dried under vacuum to lead a pale solid in 463mg (71% yield).
MH+: 324.2
Retention time: 2.107min

Fusion point: >300 °C.

Example F106

Example F106 was prepared following general scheme 3 and more precisely a similar procedure

than for the exampie F105.

N
/N\
T
—_
N
N\
N O

(0]
Yield: 5mg, 2.9%
MH+: 325.2

Retention time: 1.343min

Melting point: ND



10

15

20

25

WO 2014/140299 .55- PCT/EP2014/055139

Preparation of intermediate F107

Intermediate F107 was prepared following general scheme 3

~N
/N\
x
\\/EN NT TS
NH
0
o]

The title compound was prepared following a similar procedure than for the example F129.

MH+: 324.2

Example F108

Example F108 was prepared following general scheme 3

—~N
Z N \
\iN SN
NH
\/\o

Step A

The intermediate F107 (163mg, 0.5mmol, 1.0eq) was dissolved in Borane dimethylsulfide 2M in
THF (0.38ml, 5.0mmo!, 10.0eq) and THF (1.5ml), gas evolved. The reaction mixture was stirred for
32h at rt. Upon completion, monitored by LCMS, the reaction mixture was quenched with 2N HCI
and heated for 1h at 100°C (THF evaporated). The product was extracted with DCM 2x and once
with DCM:MeOH 9:1. The combined organic layers were concentrated. The crude was purified by
flash chromatography using a mixture of DCM:MeOH 98:2 to 95:5 slow. The compound was further
purified by PREP HPLC to lead the title compound in 47mg (30% yield).

MH+: 310.2
Retention time: 1.952
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The compounds were identified according to the analytical methods and the analytical results
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described in W02013/045653 A1 and WO2013/046029 A1.

Table 2: Melting points

Table 3: LCMS data

PCT/EP2014/055139

COMPOUND | MELTING
N° POINT (°C)

F81 370.2

F82 398.4

F83 370.4

F84 454.3

F86 386.2

F87 386.2

F88 402.1

F89 4233

F91 395.2

F92 395.2

F105 324.2

F106 325.2

F108 310.2

COMPOUND | MASS (MH)" | RETENTION LCMS
NUMBER PEAK TIME (min) METHOD

F81 370.2 2.549 2
F82 398.4 2.297 2
F83 370.4 2.385 2
F84 454.3 2.410 2
F86 386.2 2.083 2
F87 386.2 2.131 2
F88 402.1 2.252 2
F89 423.3 2.942 2
F91 395.2 1.789 2
F92 395.2 1.633 2
F105 324.2 2.107 2
F106 325.2 1.343 2
F108 310.2 1.952 2
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The inhibition of RIP2 kinase was assessed using RIP2 recombinant protein in an in vitro peptide-

based kinase assay.

B. Kinase Activity Assay

The inhibition of RIP2 kinase was assessed using RIP2 recombinant protein in an in vitro peptide-

based kinase assay.

Protocol

A radiometric protein kinase assay (33PanQinase® Activity Assay) is used for measuring the kinase
activity. All assays are performed in 96-well FlashPlates™ from Perkin Eimer in a 50 pl reaction

volume. The reaction cocktail is pipetted in 4 steps in the following order:

10 pl of non-radioactive ATP solution (in H20)
25 pl of assay buffer/ [y->>P]-ATP mixture

5 pl of test sample in 10% DMSO

10 pl of enzyme/substrate mixture

The assay for RIP2 contains 70 mM HEPES-NaOH pH 7.5, 3 mM MgCl,, 3 mM MnCl,, 3 uM Na-
orthovanadate, 1.2 mM DTT, 50 pg/ml PEG20000, ATP (3,0 uM), [y-"*P-ATP (approx. 5 x 10%
cpm per well), protein kinase RIP2 (15,7 nM) and substrate (RBER-Chktide), 2,0 pg/50 pl).

The reaction cocktails were incubated at 30° C for 60 minutes. The reaction was stopped with 50 pl
of 2 % (v/v) HiPQ,, plates were aspirated and washed two times with 200 pl 0.9 % (w/v) NaCl.

Incorporation of *pj (counting of “cpm”) was determined with a microplate scintillation counter.

Compounds

The compounds are dissolved to 10 mM in DMSO. Where needed, solutions are sonicated in a

bath sonicator.

Table 4 provides the pICso values and % Remaining activity values at two concentrations (1 pM
and 0,1 pM) of the compounds according to the invention, obtained using the above mentioned

kinase assay.
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Table 4
Compound N° ICs for RIP2 %Remaining %Remaining
RIP2 activity at | RIP2 activity at
1uM 0,1 pM

B19 ok "ok
B21 +++ ** *ok
B36 4+ ** *%
B48 +++ ** *ok
B74 ++ -k >k
B76 ++ ** *

F81 44 ** **
F82 +++ *x >k
F83 +++ ¥ **
F84 ++ * ok **
F86 +++ *ok *%*
F87 +++ ** *x
F88 +++ ** **
F89 ++ ** *x
Fo1 +4++ *x *x
F92 +4++ *ox ok
F105 ++ *k *

F106 ++ ND ND
F108 ++ ND ND

+ indicates an IC50 > 1uM, ++ indicates an IC50 of between 100 nM and 1uM, and +++ indicates an 1C50 <
100nM

* indicates a % remaining kinase activity above 50%, ** indicates a % remaining kinase activity below 50%

ND = Not determined
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CLAIMS

1. A compound of Formula | or a stereoisomer, tautomer, racemic, metabolite, pro- or

predrug, salt, hydrate, N-oxide form, or solvate thereof,

fo'}—ﬁgj
., /

A, and A, are selected from C and N; wherein when A, is C, then A; is N; and wherein when A; is
C,then Asis N;

Wherein

R, and R4, are each independently selected from —H, —halo, -OH, -Cqealkyl, -O-Cy.galkyl, -S-Cy.
galkyl, -NRgR1, -(C=0)-Rs, -(C=S)-Ry, -SO,-R4, -CN, -NRg-SO2-Rs, -Csecycloalkyl, -Ar; and
—Het,; wherein each of said -Cq.satkyl is optionally and independently substituted with from 1 to
3 substituents selected from —halo, -OH, -NR11R 2, -O-C4alkyl, and -S-Cq.saikyl;

R, is selected from —H, -halo, -OH, -Cyalkyl, -O-C1.galkyl, -S-Cy.salkyl, -(C=0)-Cq.¢alkyl, -(C=8)-C;.
ealkyl, -(C=0)-0-C.galkyl, -(C=S)-0O-Cs.galkyl, -(C=0)-NR»7Rzs, -(C=8)-NRy7Rzg, -C3.6Cycloalkyl,
Hets, -Ar,, -(C=0)-Hets, (C=S)-Hets, -(C=0)-Ar;, -(C=8)-Ar, -(C=0)-Cj.ecycloalkyl, -(C=8§)-Cs.
gcycloalkyl, and -SO,-C.ealkyl; wherein each of said -Cq.¢alkyl is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, -OH, -O-C,galkyl, -S-C,.¢alkyl, -
Hets, -Ar,, and -NR13R14;

R, is selected from —H, -halo, -OH, -C1.salkyl, -O-C,.¢alkyl, -S-Cq.¢alkyl, (C=0)-C/.6alkyt, -(C=8)-C;.
galkyl, -(C=0)-O-Cygalkyl, -(C=S)-0-Cy.qalkyl, -(C=0)-NR29R30, -(C=S)-NR29R30, -Cs.cCycloalky!
-Hety, -Ars, -(C=0)-Het,, -(C=8)-Het,, -(C=0)-Ar3, -(C=S)-Ar3, -(C=0)-Csecycloalkyl, -(C=S)-Cs.
ecycloalkyl and -SO,-C.¢alkyl; wherein each of said -Ci.ealkyl is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, —OH, -O-C.galkyl, -S-C.alkyl,
-Csgcycloalkyl, -Het,, -Ar;, and -NR15Rqg;

R, is independently selected from —halo, —OH, -Cqgalkyl, -O-Cyealkyl, -S-Cqealkyl, -NR47R4g,
-Cs.¢cycloalkyl, -Arg and -Het,;

Rs and R; are each independently selected from —H, -OH, -halo, -Cy.galkyl, -O-C4ealkyl, -8-C4.
ealkyl, -Hety, -Ary, -Csecycloalkyl, -SOx-Ary, -SO,, -SO,-Cyealkyl, -(C=0), -(C=0)-C.¢alkyl,
{C=8), -(C=S)-Ciealkyl, -O-(C=0)-Cs.ealkyl, -O-(C=S)-Cqealkyl, -(C=0)-O-Cs.¢alkyl, and
-(C=8)-0-C.¢alkyl; wherein each of said -C4ealkyl is optionally and independently substituted
with from 1 to 3 substituents selected from -halo, —OH, -O-Cjgalkyl, -S-Ciealkyl,
-Cs.gcycloalkyl, -Ary, -Hets, and -NR23R24;
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Rs is selected from -Cy.galkyl, -SO3, -80,-Cy.6alkyl, -S0,-Cj.ecycloalkyl, -(C=0), -(C=0)-C+.¢alkyl, -
(C=0)-C,.¢alkenyl, -(C=0)-0-C1.alkyl, (C=0)-Hetq, -(C=0)-Arg, -(C=0)-Cs.ecycloalkyl, -(C=0)-
NR31R32, -(C=0)-NR3;-(C=0)-R3;, -(C=8), -(C=S)-Ciealkyl, -(C=S)-Caealkenyl, -(C=S)-O-Ci.
ealkyl, -(C=S)-Hets, -(C=S)-Are, -(C=S)-Cs.ecycloalkyl, -(C=S)-NR31R3;, -(C=S)-NR3:-(C=8)-R3,
-Hetg, -Arg, and -Cj.scycloalkyl;
wherein each of said -C.ealkyl is optionally and independently substituted with from 1 to 3
substituents selected from =0, —halo, —OH, -O-C.¢alkyl, -S-C.¢alkyl, -Cs.sCycloalkyl, -Hets, -
Ars, -NRsRze, -(C=0)-NRasRze, -NRs3(C=0)-NRzsRzs, -(C=S)-NR2sRzs, and -NR;3(C=S)-
NR35R26; and
wherein each of said -Cs_scycloalkyl is optionally and independently substituted with from 1 to 3
substituents selected from -C,galkyl, =0, ~halo, —OH, -O-Cy.ealkyl, -S-C1.galkyl, -Hetiz, -Arqs,
and -NRs3Rss, -(C=0)-NRs3Rss -NRss(C=0)-NRs3Rs4, -(C=S)-NRs3Rs4, and -NRss(C=8)-
NRs3Rs4;

Rs is selected from —NRas-(C=0)-Rss, —NR34-(C=S)-Ras, -NR3e-(C=0)-NR3R35, -NR3s-(C=S)-
NR34R35, -NR34-(SO;3)-Rzs, -NR3s-(C=0)-0-R35, -NR3-(C=8)-0-R35, -O-(C=0)-NRx4R35, and
-0-(C=8)-NRx:Rgs;

Rg, Rig, R11, Riz, Res, Rus, Ris, Rig, R17, Ris, Rig, Rao, Ra1, Raz, Ras, Ras, Ras, Ras, Ra7, Ras, Ree, Rao,
Ri1, Rs2, Ras, Rag, Ras, Ras, Raz, Ras, Rag, Rao, Raa, Ras, Ras, Ra7, Ras, Rag, Rso, Rs3, Rss and Rss
are each independently selected from —H, -halo, =O, -OH, -Calkyl, -O-C.alkyl, -S-C4.¢alkyl, -
Ci.scycloalkyl, -Ars and —Het;; wherein each of said -Ci.salkyl is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, —OH, -O-C.galkyl, -S-C.¢alkyl,
-Cs.ecycloalkyl, -Hety, -Ars and —NRs¢Rsz;

Rs: and Rs, are each independently selected from —H, -halo, -OH, -Cqsalkyl, -O-C.alkyl, -S-C4.
salkyl, -Cj.ecycloalkyl, -Ar,o and —Hetq; '

Ry, is selected from -H, -OH, -halo, -Cy.ealkyl, -O-Csalkyl, -S-Cq.galkyl, -NR4gR47, -Cs.ecycloalkyl,
-Argand -Hetg;

Ras is selected from —H -Cq.ealkyl, and -Csecycloalkyl; wherein each of said -Cq.ealkyl is optionally
and independently substituted with from 1 to 3 substituents selected from —halo, —OH, -O-C.
salkyl, -S-Cy.galkyl, -Hets, -Cs.scycloalkyl —Ars, and —NR4sRus;

A is selected from -(CHy)n-Y-(CH3)m-, (C=0)-, —(C=S)-, -(C=N)-Rsg~, -(SO2)-, -S02-NRs-, -(C=0)-
NRs-, (C=S)-NRs-, -NR5-(C=0)-NR7-, -NR5-(C=S)-NR7-, -NRg,-, -NRs-(C=0)-0O-, -NRs-(C=S)-
O-, and -CHRg-; .

X1 is selected from —Cq.ealkyl-, —O-C.¢alkyl-, =S-C1galkyl-, -(C=0)-, -NR3-(C=0)-, -C1.salkyl-NRs-,
-NRj3-, -(C=0)-, -NR3-(C=0)-NRyg-, -NR3-C1.¢alkyl-, -NR3-SO2-, -NR3-(C=0)-C,.alkyl-, -(C=0)-
NR3-C1.galkyl-, —O-C1alkyl-O-C4.¢alkyl- and -Cq.galkyl-NRs-C.galkyl-; wherein each of said -Cs.
ealkyl- is optionally and independently substituted with from 1 to 3 substituents selected from
—halo, -OH, -Cqgalkyl, -O-C.galkyl, -S-C1.galkyl, -phenyl, and -NR37Rs;

X, is selected from —Cy.galkyl-, -—O-C1_ealkyl-,‘ —S-C+.galkyl-, -(C=0)-, -NRz-(C=0)-, -C1.¢alkyl-NR>-,
-NR2-, «(C=0)-, -NR-(C=0)-NRso-, -NR2-C1.6alkyl-, -NR;-SO;-, -NRy-(C=0)-C.¢alkyl-, -(C=0)-
NR.-Cigalkyl-, —O-Cy.6alkyl-O-Cqealkyl- and -Cq.galkyl-NR>-C1.ealkyl-; wherein each of said
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-C1.ealkyl- is optionally and independently substituted with from 1 to 3 substituents selected
from —halo, -OH, -C.ealkyl, -O-C,.galkyl, -S-C.galkyl, -phenyl and -NR3sR40;

Y is selected from a direct bond, -CHR42-, -O-, -S-, and —NR3-;

Arq, Arp, Ars, Ars, Ars, Are, Az, Ats, Arg, Arye and Aryq are each independently a 5- to 10-membered
aromatic heterocycle optionally comprising 1 or 2 heteroatoms selected from O, N and S; each
of said Ary, Ary, Ars, Aras, Ars, Are, Ars, Ars, Arg, and Aryo being optionally and independently
substituted with from 1 to 3 substituents selected from —halo, -OH, -C4.¢alkyl, -O-Cqealkyl, -S-
Crealkyl, and -NRygR0; wherein each of said -Ciealkyl is optionally and independently
substituted with from 1 to 3 -halo;

Het,, Het,, Hets, Het,, Hets, Hets, Het;, Hets, Hets, Hetyo, and Hety, are each independently a 4- to
10-membered heterocycle having from 1 to 3 heteroatoms selected from O, N and S, wherein
each of said Het,, Het,, Het;, Het,, Hets, Hets, Het;, Hets, Hets, Hetyo, and Het,, is optionally
and independently substituted with from 1 to 3 substituents selected from —halo, -OH, -C,.
ealkyl, -OC4.galkyl, -SCyalkyl, =0, -(C=0)-C,.¢alkyl, and -NRz:Rz; wherein each of said -C,.
ealkyl is optionally and independently substituted with from 1 to 3 -halo;

Z4, Z2, Z3, Z4 and Zs are each independently selected from C and N; and

m and n are each independently 1, 2, 3, or 4;

for use in the diagnosis, prevention and/or treatment of a RiP2-kinase associated disease.

2. A compound of Formula | or a stereoisomer, tautomer, racemic, metabolite, pro- or

predrug, salt, hydrate, N-oxide form, or solvate thereof, wherein
AjisCand Azis N;

R, and R4, are each independently selected from —H, —halo, -OH, -Cy.ealkyl, -O-C,.galkyi, -S-Ci.
galkyl, -NRoR1g, -(C=0)-R4, -(C=8)-R4, -SO2-R4, -CN, -NRg-SO;-R4, -Cs.ecycloalkyl, -Ar; and
—Het,; wherein each of said -C,ealkyl is optionally and independently substituted with from 1 to
3 substituents selected from —halo, -OH, -NR 1Rz, -O-C1salkyl, and -S-Csalkyl;

R, is selected from —H, -halo, -OH, -C4.¢alkyl, -O-C.¢alkyl, -S-C,galkyl, -(C=0)-C,.ealkyl, -(C=S)-C;.
galkyl, (C=0)-0-C,¢alkyl, -(C=S)-O-Cjealkyl, -(C=0)-NR27Rz, -(C=5)-NR37Rzs, -Cs.ecycloalkyl,
-Hets, -Ar,, -(C=0)-Het;, -(C=S)-Het;, -(C=0)-Ar,, -(C=S)-Ar;, -(C=0)-Csecycloalkyl, -(C=S)-Cs.
scycloalkyl, and -S0O,-Cy.salkyl; wherein each of said -Cq.ealkyl is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, —OH, -O-C,.alkyl, -S-Cy.galkyl, -
Hets, -Ar;, and -NR13R44;

R; is selected from —H, -halo, -OH, -Cy¢alkyl, -O-Cq.galkyl, -S-Calkyl, -(C=0)-C,.¢alkyl, ~(C=S)-C+.
galkyl, -(C=0)-0-C.¢alkyl, -(C=8)-0-Cgalkyl, -(C=0)-NR2R30, -(C=S5)-NR29R30, -CzeCycloalkyl
-Het,, -Ars, -(C=0)-Het,, -(C=8)-Hety, -(C=0)-Ar;, -(C=8)-Ar;, -(C=0)-Cs.ecycloalkyl, -(C=5)-Cs.
scycloalkyl and -SO,-C.galkyl; wherein each of said -Ci.ealkyl is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, —OH, -O-C4salkyl, -S-C4.salkyl,
-Cz.ecycloalkyl, -Hety, -Arz, and -NRsR1s; '
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R, is independently selected from —halo, —OH, -Cjealkyl, -O-Ci.ealkyl, -S-Ci.ealkyl, -NR17R1s,
-Cj.gcycloalkyl, -Arg and -Het,,

Rs and Ry are each independently selected from -H, -OH, -halo, -C,salkyl, -O-C4.ealkyl, -S-Cs.
ealkyl, -Hets, -Ary, -Cagcycloalkyl, -SOx-Ary, -SO,, -80,-Cyealkyl, -(C=0), -(C=0)-Cq.qalkyl,

- H{C=8), -(C=8)-Ciealkyl, -O-(C=0)-Cisalkyl, -O-(C=8)-Ciealkyl, -(C=0)-O-Ciealkyl, and
-(C=8)-O-C.6alkyl; wherein each of said -C.salkyl is optionally and independently substituted
with from 1 to 3 substituents selected from -halo, —OH, -O-Ciealkyl, -S-Cisalkyl,
-Cs.gcycloalkyl, -Arq, -Hets, and -NRz3R4;

Re is selected from -Ciealkyl, -SO,, -80,-C.galkyl, -80,-Cs.¢cycloalkyl, -(C=0), -(C=0)-C;.alkyl, -
(C=0)-Cyealkenyl, -(C=0)-0-Cs.galkyl, -(C=0)-Hets, -(C=0)-Are, -(C=0)-Cs.ecycloalkyl, -(C=0)-
NR31R3,, -(C=0)-NR3-(C=0)-R3;, -(C=8), -(C=S)-C1.ealkyl, -(C=S)-Coealkenyl, -(C=S)-O-Ci.
ealkyl, -(C=S)-Hets, -(C=S)-Ars, -(C=S)-Cs.ecycloalkyl, -(C=8)-NR3:Rsz, -(C=S)-NR3;-(C=8)-Ra»,
-Hets, -Are, and -Cs.sCycloalkyl;
wherein each of said -Cqgalkyl is optionally and independently substituted with from 1 to 3
substituents selected from =0, —~halo, --OH, -O-C,salkyl, -S-Cealkyl, -Cs.ecycloalkyl, -Hets, -
Ars, -NR2sRzs, -(C=0)-NRysRzs, -NR33(C=0)-NRasRys, -(C=S)-NRzsRz, and -NRg3(C=S)-
NR,s5R2¢; and
wherein each of said -Cs.¢Cycloalkyl is optionally and independently substituted with from 1 to 3
substituents selected from -Cy.alkyl, =0, —halo, —OH, -O-Cy.galkyl, -S-Cy¢alkyl, -Hets, -Arq,
and —NRs3Rss, ~{C=0)-NRs3Rss, -NRss(C=0)-NRs3Rss, -(C=S)-NRs3Rss, and -NRss(C=S)-
NRs3Rs4;

Rg is selected from —NR3-(C=0)-R3s5, —NR3s-(C=S)-R3s, -NR3s-(C=0)-NRa4R35, -NRsg-(C=S)-
NRxR3s, -NRzs-(SO2)-Ras, -NR3s-(C=0)-0-Rss, -NR34-(C=8)-0O-R35, -O-(C=0)-NR3Rs5, and
-0-(C=S)-NRxR3s;

Rg, Rio, Ri1, Riz, Rys, Ria, Ris, Reg, Ri7, Ris, Ris, Rao, Ra1, R22, Ras, Ras, Ras, Ros, Ra7, Ros, Rae, Rao,
R31, Ra2, Ras, Ras, Ras, Ras, Ra7, Ras, Rse, Rao, Ras, Ras, Ras, Ra7, Rag, Rag, Rso, Rs3, Rsa and Riss
are each independently selected from —H, -halo, =0, -OH, -Cq.¢alkyl, -O-C.ealkyl, -S-C1.¢alkyl, -
Cscycloalkyl, -Ars and ~Hety; wherein each of said -Cq.ealkyl is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, ~OH, -O-C,.ealkyl, -S-C.ealkyl,
-Csecycloalkyl, -Hetz, -Ars and —NRs4Rso;

Rss and Rs, are each independently selected from —H, -halo, -OH, -Cq.galkyl, -O-C4.¢alkyl, -S-C4.
salkyl, -Cs.gcycloalkyt, -Ar,g and —Heto;

R4, is selected from -H, -OH, -halo, -C,alkyl, -O-C,.ealkyl, -S-C4.¢alkyl, -NR4gR47, -CaeCycloalkyl,
-Argand -Hetg;

Ra4; is selected from —H -Cq.ealkyl, and -Cs.ecycloalkyl; wherein each of said -Ci.ealkyl is optionally
and independently substituted with from 1 to 3 substituents selected from —halo, —OH, -O-C;.
galkyl, -S-C.¢alkyl, -Hets, -Cs.ecycloalkyl —Ars, and —NR4;Rqs;

A is selected from -(CHa)n-Y-(CHz)m-, =(C=0)-, =(C=S)-, -(C=N)-Rag-, -(SO2)-, -8O2-NRs-, -(C=0)-
NRs-, -(C=S)-NRs-, -NR5-(C=0)-NR7-, -NRs-(C=S)-NR7-, -NRg,-, -NR5-(C=0)-0O-, -NR5-(C=S)-
O-, and -CHRg-;
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X, is selected from —Cjgalkyl-, —O-C4ealkyl-, =8-C4.¢alkyl-, -(C=0)-, -NR3-(C=0)-, -C1.¢alkyi-NR3-,
NR3-, -(C=0)-, -NR3-(C=0)-NRyg-, -NR3-Cy.¢alkyl-, -NR3-SO;-, -NR;-(C=0)-Cy¢alkyl-, -(C=0)-
NR;3-Cy.galkyl-, —O-Cy.galkyl-O-C4.qalkyl- and -C,.salkyl-NR3-C4.galkyl-; wherein each of said -C..
ealkyl- is optionally and independently substituted with from 1 to 3 substituents selected from
—halo, -OH, -C.6alkyl, -O-Cqgalkyl, -S-C,.ealkyl, -phenyl, and -NR37R3s;

X, is selected from —Cjgalkyl-, —O-Cq.ealkyl-, —S-Cyealkyl-, -(C=0)-, -NR,-(C=0)-, -C1.galkyl-NRx-,
NRz-, (C=0)-, -NR;-(C=0)-NRso-, -NR»-Ci.alkyl-, -NR-SO,-, -NRp-(C=0)-C,.galkyl-, -(C=0)-
NR,-Cqealkyl-, —~O-C;ealkyl-O-C,galkyl- and -Ciealkyl-NR>-Ci.ealkyl-; wherein each of said
-C+.salkyl- is optionally and independently substituted with from 1 to 3 substituents selected
from —halo, -OH, -Cyalkyl, -O-Cgalkyl, -S-C4.salkyl, -phenyl and -NR3sR40;

Y is selected from a direct bond, -CHR4,-, -O-, -S-, and =NRy3-;

Ary, Ary, Ars, Ars, Ars, Are, Arz, Ars, Arg, Aryo and Arqq are each independently a 5- to 10-membered
aromatic heterocycle optionally comprising 1 or 2 heteroatoms selected from O, N and S; each
of said Arq, Ar,, Ara, Ars, Ars, Are, Ary, Arg, Arg, and Aryo being optionally and independently
substituted with from 1 to 3 substituents selected from —halo, -OH, -C.salkyl, -O-C¢alkyl, -S-
Ciealkyl, and —NR9R; wherein each of said -Cjsalkyl is optionally and independently
substituted with from 1 to 3 -halo;

Het,, Het,, Hets, Het,, Hets, Hets, Hety, Hetg, Hets, Hetyo, and Het,, are each independently a 4- to
10-membered heterocycle having from 1 to 3 heteroatoms selected from O, N and S, wherein
each of said Het,, Het,, Het;, Het,, Hets, Hets, Het,;, Hets, Hety, Hetyo, and Het,, is optionally
and independently substituted with from 1 to 3 substituents selected from —halo, -OH, -C,.
galkyl, -OCqsalkyl, -SCyealkyl, =0, (C=0)-Cy.¢alkyl, and -NR;1R»;; wherein each of said -C;.
salkyl is optionally and independently substituted with from 1 to 3 -halo;

21, 25, Z3, Z4 and Zs are each independently selected from C and N; and

m and n are each independently 1, 2, 3, or 4;

for use in the diagnosis, prevention and/or treatment of a RIP2-kinase associated disease.

3. A compound of Formula | or a stereoisomer, tautomer, racemic, metabolite, pro- or

predrug, salt, hydrate, N-oxide form, or solvate thereof, wherein '

AjisNand A,is C

R, and Ry, are each independently selected from —-H, ~halo, -OH, -C.galkyl, -O-C.ealkyl, -S-C;.
galkyl, -NRgR1g, -(C=0)-Rs, -(C=8)-R4, -SO,-R4, -CN, -NRg-SO»-R4, -Csecycloalkyl, -Ar; and
—Het,; wherein each of said -Ci.salkyl is optionally and independently substituted with from 1 to
3 substituents selected from ~halo, -OH, -NR1R12, -O-C1ealkyl, and -S-C4ealkyl;

R, is selected from —H, -halo, -OH, -C.galkyl, -O-C.galkyl, -S-C1.¢alkyl, -(C=0)-C4.¢alkyl, -(C=S)-C;.
galkyl, -(C=0)-0-Cealkyl, -(C=8)-0O-Cgalkyl, -(C=0)-NR27Rzs, -(C=S)-NR»7R2s, -Cs.eCycloalkyl,
-Hets, -Arzl, -(C=0)-Hets, -(C=8)-Het;, -(C=0)-Ar,, -(C=8)-Ar;, -(C=0)-Cj.ecycloalkyl, -(C=S)-Cs.
scycloalkyl, and -S0,-Csalkyl; wherein each of said -Cy.galkyl is optionally and independently
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substituted with from 1 to 3 substituents selected from ~halo, ~OH, -O-Cy.ealkyl, -S-Cgalkyl, -
Hets, -Ar,, and -NR43R14;

R; is selected from —H, -halo, -OH, -Cy.salkyl, -O-C1.alkyl, -S-Cq.¢alkyl, -(C=0)-C.¢alkyl, -(C=S)-Cx.
ealkyl, -(C=0)-O-Cy.galkyl, -(C=S)-O-C1galkyl, -(C=0)-NR29R30, -(C=S)-NR29R30, -Cs.cCycloalkyl
-Het,, -Ars, -(C=0)-Het,, -(C=S)-Het,, -(C=0)-Ars, -(C=8)-Ar;, -(C=0)-Cs.ecycloalkyl, -(C=§)-Cs.
scycloalkyl and -SO,-Cq.ealkyl; wherein each of said -C,.ealkyl is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, —OH, -O-C.¢alkyl, -S-Cy_alkyl,
-Cs.scycloalkyl, -Het,, -Arz, and -NR15R6;

R, is independently selected from —halo, —OH, -Cisalkyl, -O-Cyealkyl, -S-Ciealkyl, -NR17R1s,
-Cs.gcycloalkyl, -Arg and -Hety;

Rs and R; are each independently selected from —-H, -OH, -halo, -Cqsalkyl, -O-C1.ealkyl, -S-C1.
ealkyl, -Hety, -Ary, -Csecycloalkyl, -SOx-Ary, -SO,, -SO,-Ciealkyl, -(C=0), -(C=0)-C1ealkyl,
-(C=8), -(C=S)-Ciealkyl, -O-(C=0)-Cigalkyl, -O-(C=S)-C,ealkyl, -(C=0)-O-C,salkyl, and
-(C=8)-0-C,.6alkyl; wherein each of said -C,.salkyl is optionally and independently substituted
with from 1 to 3 substituents selected from -—halo, —OH, -O-Cigealkyl, -S-Ciealkyl,
-Cs.gcycloalkyl, -Arq, -Hetg, and -NR23Rz4;

Re is selected from -Ci.ealkyl, -SO;, -SO,-C1.galkyl, -80,-Csecycloalkyl, -(C=0), -(C=0)-C1.¢alkyl, -
(C=0)-C,.¢alkenyl, -(C=0)-0-C.alkyl, -(C=0)-Hetg, -(C=0)-Arg, -(C=0)-Cs.ecycloalkyl, -(C=0)-
NR31R3, -(C=0)-NR3;-(C=0)-R3,, -(C=S), -(C=8)-Ciealkyl, -(C=S)-C,ealkenyl, -(C=8)-O-C..
ealkyl, -(C=S)-Hets, -(C=8)-Are, -(C=S)-Cs.ccycloalkyl, (C=8)-NR3sRszz, -(C=85)-NR3:-(C=S)-R32,
-Hets, -Arg, and -C3 gcycloalkyl;
wherein each of said -Cqealkyl is optionally and independently substituted with from 1 to 3
substituents selected from =0, —halo, -OH, -O-Cqealkyl, -S-Cq.galkyl, -Csecycloalkyl, -Hetg, -
Arg, -NRzRz6, -(C=0)-NRpsRzs, -NR33(C=0)-NRzsRas, -(C=S)-NRasRzs, and -NRs3(C=S)-
NR35R26; and
wherein each of said -Csscycloalkyl is optionally and independently substituted with from 1 to 3
substituents selected from -Cqealkyl, =0, —halo, —OH, -O-Cq.ealkyl, -S-Cq.¢alkyl, -Hetiz, -Ary,
and ~NRg3Rss, -(C=0)-NRssRss -NRss(C=0)-NRs3Rss, -(C=S)-NRs3Rss, and -NRss(C=S)-
NRs3Rs54; '

Rg is selected from —NRss-(C=0)-R35, —NR34-(C=S)-R3s, -NR3s-(C=0)-NR34R35, -NR3e-(C=S)-

NR3R3s, -NRas-(SO2)-Rss, -NR3s-(C=0)-0-R35, -NR34s-(C=S)-0O-R3s, -O-(C=0)-NRxRss, and

-0-(C=S)-NR3:Rss;

Ri0, R11, Riz, R13, Ria, Ris, Rig, R17, R1s, Rie, R0, Ra1, Raz, Ras, Ras, Ras, Rae, Re7, Ras, Rae, Rao,

Ra1, Ra2, Ras, Ras, Ras, Rag, Raz, Ras, Rae, Rao, Ras, Ras, Ras, Raz, Rag Rao, Rso, Rs3, Rss and Rss

are each independently selected from —H, -halo, =0, -OH, -C.ealkyl, -O-C.¢alkyl, -8-C4.¢alkyl, -

Re

Ca.ecycloalkyl, -Ars and —Het;; wherein each of said -Ci.¢alkyl is optionally and independently
substituted with from 1 to 3 substituents selected from —halo, ~OH, -O-Cs.salkyl, -S-C1.calkyl,
-Cs.gCycloalkyl, -Hets, -Ars and —NRs1Rsz;

Rs: and Rs; are each independently selected from —H, -halo, -OH, -Cq.ealkyl, -O-C1.ealkyl, -S-Cs.
salkyl, -Cs.ecycloalkyl, -Arjpand ~Hetyq;
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R4, is selected from -H, -OH, -halo, -Cq.ealkyl, -O-Cy.salkyl, -S-Cq.galkyl, -NR4sR47, -Cs.6Cycloalkyl,
-Argand -Hets;

Rg; is selected from ~H -Cy¢alkyl, and -Cs.gcycloalkyl; wherein each of said -Cy.galkyl is optionally
and independently substituted with from 1 to 3 substituents selected from —halo, ~OH, -O-C.
salkyl, -S-Cy.galkyl, -Hets, -Cs.scycloalkyl —Ars, and —NR44Rus;

A is selected from -(CH2)n-Y~(CH2)m-, HC=0)-, {C=8)-, ~(C=N)-Rase-, -(802)-, -SO»-NRs-, -(C=0)-
NRs-, {(C=8)-NRs-, -NR5-(C=0)-NR;-, -NRs-(C=S)-NR7-, -NRg,-, -NR5-(C=0}-0-, -NRs-(C=8§)-
O-, and -CHRs- ;

X, is selected from —C4salkyl-, ~O-Cy¢alkyl-, —S-C,¢alkyl-, -(C=0)-, -NR3-(C=0)-, -C1.¢alkyl-NR3-,
-NR3-, -(C=0)-, -NR3-(C=0)-NRys-, -NR3-Cq.¢alkyl-, -NR3-SO,-, -NR;3-(C=0)-C,.alkyl-, -(C=0)-
NRj3-C1.galkyl-, =O-C4.¢alkyl-O-C,galkyl- and -Cgalkyl-NR3-Cq.¢alkyl-; wherein each of said -C.
salkyl- is optionally and independently substituted with from 1 to 3 substituents selected from
—halo, -OH, -Cq.galkyl, -O-Cqealkyl, -S-C+.¢alkyl, -phenyl, and -NRz7R3s;

X, is selected from —C4galkyl-, —O-C.¢alkyl-, ~8-Cqgalkyl-, -(C=0)-, -NR,-(C=0)-, -C.¢alkyl-NRy-,
-NR5-, -(C=0)-, -NR,-(C=0)-NRgo-, -NR-C1.alkyl-, -NR-SO;-, -NR,-(C=0)-C.¢alkyl-, -(C=0)-
NR2-Cigalkyl-, —O-Cq.6alkyl-O-Cyealkyl- and -Ciealkyl-NR,-Cysalkyl-; wherein each of said
-C.salkyl- is optionally and independently substituted with from 1 to 3 substituents selected
from —halo, -OH, -C,.ealkyl, -O-Cgalkyl, -S-C,_salkyl, -phenyl and -NR39R40;

Y is selected from a direct bond, -CHRy,-, -O-, -S-, and —NRy3-;

Ary, Ary, Ars, Arg, Ars, Arg, Arz, Ars, Arg, Aryp and Ary; are each independently a 5- to 10-membered
aromatic heterocycle optionally comprising 1 or 2 heteroatoms selected from O, N and S; each
of said Ary, Ary, Ars, Ary, Ars, Arg, Ars, Arg, Arg, and Aryo being optionally and independently
substituted with from 1 to 3 substituents selected from ~halo, -OH, -C4.salkyl, -O-Csalkyl, -S-
Cisalkyl, and —NR,gRz0; wherein each of said -Ciealkyl is optionally and independently
substituted with from 1 to 3 -halo;

Hety, Het,, Hets, Hets, Hets, Hets, Hety, Hetg, Hety, Hety, and Hety, are each independently a 4- to
10-membered heterocycle having from 1 to 3 heteroatoms selected from O, N and S, wherein
each of said Het,, Het,, Hets, Hety, Hets, Hets, Het;, Hetg, Hetg, Hetys, and Het,, is optionally
and independently substituted with from 1 to 3 substituents selected from —halo, -OH, —Cs.
galkyl, -OC1alkyl, -SCysalkyl, =0, -(C=0)-C+.alkyl, and -NR1Rz;; wherein each of said -C,.
salkyl is optionally and independently substituted with from 1 to 3 -halo;

Z4, 22, Z3, Z4 and Zs are each independently selected from C and N; and

m and n are each independently 1, 2, 3, or 4;

for use in the diagnosis, prevention and/or treatment of a RIP2-kinase associated disease.
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4. A compound of Formula | or a sterecisomer, tautomer, racemic, metabolite, pro- or predrug, salt,

hydrate, N-oxide form, or solvate thereof,
Wherein

A, and A, are selected from C and N; wherein when A, is C, then Az is N; and wherein when A; is
C, then A, is N;

R, and R, are each independently selected from —H, —halo, -Csealkyl, -(C=0)-Rs, and -CN;
wherein each of said -C,salkyl is optionally and independently substituted with from 1 to 3
substituents selected from -O-Cqgalkyl;

R, is selected from —H, and -Cqealkyl, wherein each of said -Ciealkyl is optionally and
independently substituted with -NR3R14;

R; is selected from —H, and -Ciealkyl; wherein each of said -Ciealkyl is optionally and
independently substituted with -NR15R+s;

Rais -NR17R1s;

Rsis ~H;

Re is selected from -Cy.galkyl, -(C=0)-C;.salkyl, -(C=0)-Cs.¢cycloalkyl, -Hets, and -Cs.ecycloalkyl;
wherein each of said -C,salkyl is optionally and independently substituted with from 1 to 3
substituents selected from -O-Cgalkyl and -Het;
and wherein each of said -Cs.ecycloalkyl is optionally and independently substituted with from 1
to 3 substituents selected from -Cqalkyl;

Ri3, R4, R1s, Ryg, R17, Ryg, are each independently selected from —H, and -C1.¢alkyl;

Ras is selected from —H, and -C,_galkyl;

A is selected from -(CH3)n-Y-(CH2)m-, -NRg-, and -(C=0)-NRs- ;

X, is selected from —O-Cy.galkyl-, -C1ealkyl-NRs-, and -Cs.ealkyl-NR;-Cqealkyl-; wherein each of
said -Cqealkyl- is optionally and independently substituted with from 1 to 3 substituents
selected from -C, galkyl;

X, is selected from —O-C4galkyl-, -C1.¢alkyl-NR,-; wherein each of said -C1.ea|kyi- is optionally and
independently substituted with from 1 to 3 substituents selected from -Cy.¢alkyl;

Y is =NRu43-;

Hety is a 4- to 10-membered heterocycle having from 1 to 3 heteroatoms selected from O, N and
S;

Z4, Z,, Z3, Zs and Zs are each independently selected from C and N; and

m and n are éach independently 1, 2, 3, or 4;

for use in the diagnosis, prevention and/or treatment of a RIP2-kinase associated disease.
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5. A compound of Formula | or a stereoisomer, tautomer, racemic, metabolite, pro- or predrug, salt,

hydrate, N-oxide form, or solvate thereof,

Wherein

AsisCand Ay is N;

R, and R4, are each independently selected from —H, —halo, -Ciealkyl, -(C=0)-R,4, and -CN;
wherein each of said -Cq.ealkyl is optionally and independently substituted with from 1 to 3
substituents selected from -O-C_galkyl;

R, is selected from —H, and -Cigalkyl; wherein each of said -Ciealkyl is optionally and
independently substituted with -NR3R14;

R; is selected from —H, and -Ciealkyl; wherein each of said -Ciealkyl is optionally and
independently substituted with -NR5R+e;

Rsis -NR17R1s;

Rsis —H;

Rs is selected from -C4.galkyl, -(C=0)-C4.6alkyl, -(C=0)-Cs.ecycloalkyl, -Hets, and -Cs.scycloalkyl;
wherein each of said -Cqealkyl is optionally and bindependently substituted with from 1 to 3
substituents selected from -O-Cealkyl and -Hets;
and wherein each of said -Czecycloalkyl is optionally and independently substituted with from 1
to 3 substituents selected from -C, galkyl;

Ris, Ry, Rys, Rig, Ry7, Rys, are each independently selected from —H, and -Cy_galkyi;

Ru4s3 is selected from —H, and -C.salkyl;

A is selected from -(CH2)n-Y-(CH2)m-, -NRs-, and -(C=0)-NRs-;

X, is selected from —O-Cisalkyl-, -C.salkyl-NR3z-, and -Cqgalkyl-NR;-Cy.galkyl-; wherein each of
said -Cqealkyl- is optionally and independently substituted with from 1 to 3 substituents
selected from -Cqgalkyl;

X, is selected from —O-Cq.galkyl-, -C1.6alkyl-NR,-; wherein each of said -C,.ealkyl- is optionally and
independently substituted with from 1 to 3 substituents selected from -Ci.ealkyl;

Y is =NRy3-;

Hets is a 4- to 10-membered heterocycle having from 1 to 3 heteroatoms selected from O, N and
S;

Z1, 2,2, Z3, Zy and Zs are each independently selected from C and N; and

m and n are each independently 1, 2, 3, or 4;

for use in the diagnosis, prevention and/or treatment of a RIP2-kinase associated disease.
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6. A compound of Formula | or a stereoisomer, tautomer, racemic, metabolite,' pro- or predrug, salt,
hydrate, N-oxide form, or solvate thereof,

Wherein
AjisNand A, is C;
R, and R4 are each independently selected from —H, —halo, -Cqealkyl, -(C=0)-R4, and -CN;

wherein each of said -Csalkyl is optionally and independently substituted with from 1 to 3
substituents selected from -O-C4galkyl;

R, is selected from —H, and -Cjealkyl, wherein each of said -Ciealkyl is optionally and
independently substituted with -NR3R14;

R; is selected from —H, and -Ciealkyl; wherein each of said -Ciealkyl is optionally and
independently substituted with -NR15Rg;

R4 is -NR17R1g;

Rsis —H;

Rs is selected from -Cgalkyl, -(C=0)-Cqalkyl, -(C=0)-Cj.ecycloalky!, -Hets, and -Cs.ecycloalkyl,
wherein each of said -Ci.ealkyl is optionally and independently substituted with from 1 to 3
substituents selected from -O-C.salkyl and -Hets;
and wherein each of said -Cs.ecycloalky! is optionally and independently substituted with from 1
to 3 substituents selected from -C.salkyl;

Ri3, Ria, Ris, Rie, Ry7, Rys, are each independently selected from —H, and -C1.ealkyl;

R is selected from —H, and -C.salkyl;

Ais selected from -(CH3)a-Y=(CH2)m=, -NRg-, and -(C=0O)-NRs- ;

X, is selected from —O-Ciealkyl-, -Ciealkyl-NRs-, and -Cqsalkyl-NR3-Cqealkyl-; wherein each of
said -Ciealkyl- is optionally and independently substituted with from 1 to 3 substituents
selected from -C.¢alkyl;

X, is selected from —O-C.¢alkyl-, -Cqalkyl-NR,-; wherein each of said -C.ealkyl- is optionally and
independently substituted with from 1 to 3 substituents selected from -C+.¢alkyl;

Y is —NR43-;

Hetg is a 4- to 10-membered heterocycle having from 1 to 3 heteroatoms selected from O, N and
S;

Z4, Z2, Z3, Z4 and Zs are each independently selected from C and N; and

m and n are each independently 1, 2, 3, or 4;

for use in the diagnosis, prevention and/or treatment of a RIP2-kinase associated disease.

7. A compound as defined in any one of claims 1 to 6 for use in the diagnosis, prevention and/or
treatment of a RIP2-kinase associated disease; wherein the pyrazolopyrimidine or the
imidazopyridazine moiety is linked to the aryl or heteroaryl moiety at position Z, or Zs, in

accordance with the numbering as provided in Formula |.
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8. A compound as defined in any one of claims 1 to 6 for use in the diagnosis, prevention and/or
treatment of a RIP2-kinase associated disease; wherein R; is linked to the aryl or heteroaryl

moiety at position Z,, Z; or Z3, in accordance with the numbering as provided in Formula I.

9. A compound selected from the list comprising:
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10. A compound as defined in any one of claims 1 to 9 for use in the diagnhosis, prevention and/or
treatment of a RIP2-kinase associated disease; wherein the RIP2-kinase associated disease is
an inflammatory disorder, in particular Crohn's disease, bowel disease, Sarcoidosis, psoriasis,
rheumatoid arthritis, asthma, ulcerative colitis, lupus, uveitis, blau syndrome, granulomatous

inflammation, in particular behcet's disease, multiple sclerosis and insulin-resistant type 2

diabetes.

11. A pharmaceutical composition for use in the prevention and/or treatment of a RIP2-kinase

associated disease comprising a compound as defined in any one of claims 1 to 9.

12. Use of a compound as defined in any one of claims 1 to 9, or a composition as defined in claim

11, suitable for inhibiting the activity of a kinase; in particular a RIP2 kinase.

13. Use of a compound as defined in any one of claims 1 to 9, or a composition as defined in claim

11, for the diagnosis, prevention and/or treatment of a RIP2-kinase associated disease.

14. A method for the prevention and/or treatment of a RIP2-kinase associated disease; said
method comprising administering to a subject in need thereof a compound according to any one

of claims 1 to 9 or a composition as defined in claim 11.



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2014/055139
A. CLASSIFICATION OF SUBJECT MATTER
INV. A61K31/5025 A61K31/519 A61K31/5377  CO7D471/22 CO7D487/18
C070487/22 C07D498/18 C07D498/22 Co7D513/18 C07D515/18
A61P29/00 A61P11/06 A61P1/00 A61P19/02 A61P17/06

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61K CO7D

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used)

EPO-Internal, BIOSIS, CHEM ABS Data, EMBASE, PASCAL, SCISEARCH, WPI Data

C.DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of dooument, with indication, where appropriate, of the relevant passages Relevant to claim No.
X,P WO 20137046029 Al (IPSEN PHARMA SAS [FR]; 12
ONCODESIGN S A [FR])
4 April 2013 (2013-04-04)
cited in the application
A,P the whole document 1-11,13,
14
X,P WO 20137045653 Al (ONCODESIGN S A [FR]; 1-8,
BLOM PETRA MARCELLA FRANCOISE [BE]; 11-14
HOFLACK JAN M) 4 April 2013 (2013-04-04)
cited in the application
AP the whole document, in particular 9,10
compounds 4-6, 13, 21, 25, 28, 33 in table
1
- / -

See patent family annex.

Further documents are listed in the continuation of Box C.

* Special categories of cited documents : . . . o
"T* later document published after the international filing date or priority

*A* document defining the general state of the art which is not considered
to be of particular relevance

*E" earlier application or patent but published on or after the international
filing date

*L" document which may throw doubts on priority claimgs) or which is

cited to establish the publication date of another citation or other
special reason (as specified)

*O" document referring to an oral disclosure, use, exhibition or other
means

*P* document published prior to the international filing date but later than
the priority date claimed

date and not in conftiot with the application but cited to understand
the principle or theory underlying the invention

*X" decument of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y* document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

*&" document member of the same patent family

Date of the actual completion of the intemational search

29 April 2014

Date of mailing of the internationai search report

09/05/2014

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Albrecht, Silke

Form PCT/ISA/210 (second sheet) (April 2006)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2014/055139

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

BURY MICHAEL JONATHAN [US]; CASILLAS LINDA
N [US) 21 February 2013 (2013-02-21)
the whole document

Category® | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2004 089182 A (TAKEDA CHEMICAL 1-14
INDUSTRIES LTD) 25 March 2004 (2004-03-25)
paragraph [0004] - paragraph [0005]
paragraph [0053]
A WO 2613/025958 Al (GLAXO GROUP LTD [GB]; 1-14

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2014/055139
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2013046029 Al 04-04-2013  NONE
WO 2013045653 Al 04-04-2013  NONE
JP 2004089182 A 25-03-2004  NONE
WO 2013025958 Al 21-02-2013 AU 2012296411 Al 06-03-2014
: CA 2845630 Al 21-02-2013
co 6880068 A2 28-02-2014
TW 201321377 A 01-06-2013
WO 2013025958 Al 21-02-2013

Form PCT/ISA/210 {patent family annex) (April 2005)




TEID?675623 Pg1

(19) shae A\ R FE E R IR TG
‘P (12) XERE FE1F

I
* (10) BBIE AT S CN 105228625 A

(43) BB ~7 B 2016. 01. 06

(21) BBiHE 201480023821 5 COTD 471,22(2006. 01)

COTD 487,/18(2006. 01)

CO70 487/22(2006.01)

(22) EBIEHE 2014.03. 14

(30) (AR C07D 498/18(2006.01)
PCT/EP2013/066732 2013. 03. L5 EP COTD 498/22(2006. 01)
1304714.7 2013.03. 15 GB COTD 513/18(2006. 01)

(85) PCTEIPRERIBiIH A E KM ER B co7p 515/18(2006. 01)

2015. 10. 27 A61P 29/00(2006. 01)

(86) PCTEIFRED 15 &Y EE 15 2542 A61P 11,06(2006. 01)

PCT/EP2014/055139 2014, 03. 14 A61P 1,/00(2006. 01)
A61P 19/02(2006. 01)

(87) PCTIEIFRFR IAY 12 75 304 AB1P 17,/06(2006. 01)
W02014/140299 EN 2014.09. 18

(7T ERIBEA BElaE RN HRA
Motk B

(72) RBAA P oM+ F - AW
JeM+CoJEBRAAR
PofeR s AR

(74) EFUKIBNA TEEFRHE B EHBRESE
FIFGHRER 55 A 11038
KIBA ESR
(51) Int. GI.
ABTK 31/5025(2006. 01)
AB1K 31/519(2006. 01)
AB1K 31/5377(2006. 01) FIERBI0T 52T

(54) ZBAZIR
KEF RIP2 BRAGHIHIF
(57) =
AR B RS MRS BTk -E R E
&Y, FtR 1R Bk ER I 4 B R A AE RIP2 0/
BY L Z AR R A4 75, A Fs W TR R / BRYE ST
~ RIP2- BESHRRBIR . LLoh, AR ARMAEA AT
§ WA, BIaE N Z MBS BT IR 57 .

CN 105228



$TEND?675623 Pg2

ON 105228625 A W R E Ok H 110 |

1R I 4L A B H S AR S AG 48 FLAE A48 L S BE A st BT 24 5 K & 4D
N- SR RBIE A, BB T2 W BB AN / B T RIP2- BUBAE 5,

Hep

AFIA BB CRIN ;P A ZBCH, WA ZN:BEHEFPH{ARCE,MAEN;

RAIR M NI Hhi% B -H. - p9 &, -OH, -C, St #. -0-C, ST #. -S-C, $t
F ~NRgR, ¢~ — (C = 0) R4~ (C = S) —R,~ ~S0,~R,+ ~CN. -NRy—S0,~R,.~C, FF e &k . ~Ar ,F1 -Het ;
HPFTIR -C, JRFEMG TGS 1 2 3 ME B - pgF . -O0H.-NR R, —0-C, Bt
FR0 -S-C, oS A EACEEUL

Ri%EH -H. - K% . -OH.-C, ofidk. -0-C, Jhid. -S-C, Jtdk.-(C = 0)-C, Hidk.-(C
=S)-C, hEF. - (C = 0)-0-C, 4t . - (C = S)-0-C, JE . ~(C = 0)-NR ;R - (C =
S) =NRyRye+ —=Cy FhEEHE L ~Het 4. —Ar,. —(C = 0) ~Het, —~(C = S)-Het,;. —(C = 0) ~Ar,. - (C =
S) —Ar,. —(C = 0)-C, Fhgd. —(C = S)-C, FALeEEA —S0 ,~C, Sk H APk -C, Jid:
R E MRS gk 1 2 3 Nk - K& ~0H. ~0-C, hiFk. -S-C, (Sidk. —Het 5. —Ar,
FI-NR R, 4 FTEUAR L AR

R,% B -H. ~ BGE& . —OH, —C, oKidk. ~0~C, Kid. -S-C, hFh. - (C = 0)-C, K. - (C
= S)‘Cl eML ., -(C =0)-0-C 1 5%:13 ., ~(C = S)-0-C 1 ei]éﬁ F,~(C = 0)-NR 20R30~ -(C =
S) ~NRyRyo~ —C3 T dE . —Het 4. —Ary. —(C = 0) -Het,~ - (C = S)-Het,+ = (C = 0) -Ar;. —(C =
S) —Arys —(C = 0)~C, JFALRHE —(C = S)~C ;5 FPETHFN —S0 ,~C, Hudk s FHPFTIR -C |, Juk
IR A A 1 & 3 Nk E ~ B E . —OH. —0-C, ¢kt Fe. —S-C, gkt —C; JI ST
F . ~Hetys —Ary 1 -NR [oR, s I EAC B HRAE

Rd&!ldlﬁlbﬁ - &, -OH, -C 1 eﬁg\ -0-C , 5%7'%%\ -S-C, ab’%%\ -NR | ;Rig+ =C5 3£
H | -Argfl —Het ,;

ReFA R .9 49 AN 2l 57 Hb 3% |3 -H. —OH. - & &, -C, 4% F. —0-C, S &, -S-C, H
He . —Hetg. —Ar,» ~C; FFHEIE . —S0 ,—Ar,+ S0, =S0,~C, Fidk. ~(C = 0). —(C = 0)-C, fit
H,.-(C=8).-(C=9-C k. 0-(C=0-C, 5. 0-C=9-C, pm#&.-(C=
0) —0-C, B —(C = S)-0-C, J &k ; H PR ~C | (S MM TR AT ey 1 2 3
N E - K& —OHs ~0-C, KTk —S-C, hidk. —C; FFLEEE . —Ar |~ ~HetoF1 -NR zRy BIEUAR
FLEAX

ReE B —C, (BEEE. S0 ,. —S0,—C, hidk. ~S0 ,—C, FhfE. —(C=0). -(C = 0)-C, F
#.-(C = 0)-C, JfiZE.~(C = 0)-0-C, StFt.—(C = 0)-Het o= (C = 0) ~Ars.—(C = 0)-C; ¢
Bkt —(C = 0) -NRy;Ryp- —(C = 0) -NRy;— (C = 0) —Rpp» —(C = S) , —(C = S) -C, ki F:. -(C

2



$IEID7675623

Pg3

CN 105228625 A m ® E kx B - 2/10

= §)-C, JHHE. - (C = S)-0-C, HEFL. —(C = S)-Het 4. —(C = S)-Ars. —(C = 8)-C; JF ki
FH. - (C = S) -NRy;Rypn = (C = S) —NR,,— (C = S) =Ry, ~Hetg —Arghl —C 5 (FRLEIHE

HAFriR —C, S iRk A il 1 & 3 MEE = 0. - XK. —O0H. -0-C ¢
B L =S-C, o8 2. —C L FF B . —Het 4v —Ars. —NRysRue —(C = 0) =NRpRpes —NRy3 (C =
0) “NRyRps = (C = 8) ~NRysRyeFll =NR 4, (C = S) ~NRys Ry FTERARIEEUE s B

K iR -C, A mEME N ELR AWMLY 1 B3 NER -C, Sk = 0. -
F . —OH. —0-C, JEHL. —S—C, ¢ —Het 50 —Ar,, F1 ~NR 54R5s+ — (C = 0) ~NRg3Rs4+ —NRss (C =
0) -NRg3Rs4+ = (C = S) ~NRg3Rs, Fll —NR 45 (C = S) ~NRy3 R FIERACEEEAX 5

Rei% Bl —NR 5,— (C = 0) =Rgg —NRy,= (C = S) —Ryg+ ~NRys~ (C = 0) ~NRy4Ry5+ ~NRys~ (C = S) —NR,
+Rags “NR3,— (SO,) ~Rgs+ —NRzy= (C = 0) =0—Rys~ ~NRyy— (C = S) =0-Ry5 =0~ (C = 0) —NRy,RysFH —0—(C
= S) =NRy,Rss:

Ro~ Rio~ Rig~ Rizs Riss Rigs Riss Rigs Rizs Rigs Rigs Rags Roys Roas Ross Rogs Rass Rogs Rags Rogs Rzgn Ryon
R3l‘ Rsz\ Raz~ R34~ Rgs~ Ragn Rags Rags R39\ Ryo~ R44\ R45\ R46‘ R47\ R48‘ R49\ RSO‘ Rsa- Rs:ﬁu R 55%%4\
ST HEE -H. - BGE .= 0. -0H. —C, ¢55dk. —0-C, JR&E. -S-C, HiHk. —C, FhbTE. -Ar,
F -Het: Hoh Rk —C | JRFEH S MTEMFIIRSI Y | 2 3Nk E - XE-OH.-0-C, ¢kt
F.-S-C, JuHt. -C, JFFhEHE. -Het , —ArsF -NR 5, R, BB HUX 5

Re F0 R oI ANIUSTHIIE B ~H.— BIE —OH.—C |, ofedk.—0-C | JTF-S-C, obtd.Cs 6
Hfe . —Ar o 0 —Het |4

Ryi% B —H.—OH,— B2 .—C, (R -0-C, (ST . -S-C, ¢HEHEE~NR Ry —C, LT HE AT
AN —Hetys

Ryi% B —H. —C | (BEFEAN -C , JFFRFHE (ILFPTIR -C, (SR T AN Jhor 4% 1
3 NEE - KE-O0H.-0-C, 53k -S—C, Bt -Het 5. —C; JRKEEE —Ar 0 -NR ,R,sHIEX
AREEUA

A ~ (CHy) =Y~ (CHy) ,—— (C = 0) == (C = 8) =~ (C = N) —Ryg=+— (80,) =+ =S0,;~NRs—— (C
= 0)-NRy—. =(C = S)-NRg—+ —NRs—(C = 0) -NR,~ ~NR;~(C = S) -NR,~, -NRg—. —NRs—(C =
0) —0-. -NRg— (C = S) —0— Fll —CHR4~ ;

XJEE —C, bidl -, -0-C, Jidt —.-S—C, JiH - - (C = 0)-.-NR;~(C = 0)-.—C, o}t
3 =NR,—v -NR;— = (C = 0) =. =NR;~ (C = 0) ~NRyg—+ —NR;~C, kit 2 —+ —NR ;~S0,~+ -NR;—(C =
0) -C, K dE = —(C = 0) -NR 4—C, (ki —. —0-C, ¢kt —0-C | (Jidk — 1 -C, fiHE -NR ;-C, ¢
Bodt - H PR -C, Kt - MEMESAIMSLAR 1 F 3 MER - KiK. -OH, —C, okt
He-0-C, JrE. -S-C | Hrdh. - AT -NR 5 Ry FYHUARHLHUAL

X, B ~C | hidh —. —0-C, Jidk - -S—C, JEHE - —(C = 0)—.-NR ,~(C = 0) - —C, &}t
F -NR,~ —NR,—. = (C = 0) -, -NR;— (C = 0) -NRgg—+ ~NR,—C, oHtFE —+ ~NR ;~S0,~ -NR,~(C =
0) -C, ¢idE - —(C = 0) -NR ,~C, ¢t -, -0-C, elﬁag ~0-C | ofidk — F1 —C | fidk -NR ,—C, ¢
3L — H P TR C, R - S MBI e 1 B 3 ANIEE - R, -OH, -C | b
F.-0-C, BiFk. —S-C, Hidk. — FRIEF —NR joR, o FIBACIEERAR

Y % 8 B, —~CHR,,— —0—. ~S— F1 -NR,;~ 5

AT, ATgs ATys ATgs ATos AT ATy ATgs ATgs AT 0 AT | BN IR HER: 5- 2 10- TR
WM, TS 1 BE 2 NGB 0. NAD S BIZETF (AT Arys Arys Arys Arg, Arg, Arg.

3



{IENID7675623 Pg4

CN 105228625 A W M B K P 3/10 T

AT, Args ATl Ar O NAE DRI Z AR 1 2 3 Nk HE - KR -OH. —C, ket -0-C, 4
BEdk . —S-C, SEFEFN —NR ;R I ERAR FEER AR s E B —C , (5 3 B9 e i A0 Jih 57 Hb gk
1 & 34 - &I

Het,Het,~ Het, Het,« Hets« Hetg Het,« Hetgs Hety. Het o F Het AU SR & 4- &
10- TCHIZHR, HBABF 1 E 3N E ONA S MRIETF, AR Hety Het, Hety Het, Hetss
HetgHet, Hetg Hety Het ol Het AU NE L AN IS 4F 1 2 3 NEE - K EK.-OH.—C, 4
e, —0C, gk, —SC, i3k, = 0. —(C = 0)=C, BT —NR 5, Ry, HI BARFEERA s Hep B
R —C, FEEAF ML IR A 1 2 3 4 - [EREMUL ;

2o~ Zo~ Zg~ 2N Z (9N MRSIIE B CHIN . B

m Fll n BIEEA IR 1.2.3 3K 4.

2. X T ML &M LB R B2 R SR e AR AT 25 2 K2 4.
N- E 4 RECE R, T2 BB / BURYT RIP2- SBEEAR & o5,

ARC HAZN;

R R B9 A 257 Mo 3% B8 -H. - %5 & —OH. —C, okt F. -0-C, ot F. -S-C, ¢4
e -NRgR,0~— (C = 0) -R;»— (C = S) =R,~ =S0,~R,+ ~CN+ ~NRg=S0,~R;. ~C, FF {5 HE . ~Ar ,F1 —Het ,:
HPFTR C, B MG ARSI 1 2 3 NMER - K& -OH.-NR R, -0-C, ¢kt
FFD -S-C, oFuHk B HUAEEEA

RAEH -H. - BIE.-OH.-C, oftdk. -0-C, hiFe. -S-C, Hid. - (C = 0)-C, JrF.-(C
= 8)-C, JEFE. —(C = 0)-0-C, JE FH.-(C=98)-0-C, ¢kt FE. -(C = 0)-NR ;R -(C =
S) —NRyRpg~ —Cs (FAFEFE  ~Het 4. ~Ar,, —(C = 0) ~Het,;« ~(C = S)-Hety. —(C = 0) -Ar,. —(C =
S) ~Ary. —(C = 0) —C; FRfEdk . —(C = S)—C, FAFEFEM S0 ,~C, JHedk ;I ik —C, JHukk
ATt R ST e | B 3 NIEE - X -OH, ~0-C, ghidk. ~S-C, btk ~Het 5. —Ar,
I -NRy 4R, HUEACEREAX,

RAEE —H.— KR -0H. ~C | ghid. -0-C, Bt -S-C, ¢Fidk. - (C = 0)-C, Jidk.-(C
= S)—C, ¢fE F+ —(C = 0)-0-C, ¢kt F. —(C = S)-0-C, Ht F. —(C = 0) ~NR ,Ryp» —(C =
S) ~NRygRyo~ —Cs TR 5L « ~Het 51 —Ary — (C = 0) —Hety. —(C = S) -Het,. — (C = 0) —Ar;. —(C =
S) ~Arss —(C = 0) —C; FhkEdE. - (C = S)-C, FIPEFEEF -S0 ,-C, Hedk s KA i -C, HiFk
MEAMEEHFI SRS MIA 1 28 3 DA E ~ BE . —OH. —0-C, fitdk. -S-C, (hih. ~C, JFThT
B\ Hetyn —Ary Al -NR 1oR, 6 I ERACEEERAX 5

RSZHE B - K& ~OH, —C, (SudE. —0-C, ghidk. ~-S-C, fidh. -NR | ;Rygs —C3 FIKE
F . -Argfl —Het 4; .

RN R, 45 AN Jh 37 Hb 3% B -H. -OH. — B 5. —C | i 3. -0-C, HE . -S-C | J&
F . ~Hetgs ~AT,« ~C, ¢FF AR EL. —SO ,~Ar,« —=S0,+ —=S0,—C, 4. - (C=0). ~(C = 0)-C, 4%
FH.-(C=9).-(C=98)-C, . -0-(C=0)-C, k. -0-(C=95)-C, Ht . -(C=
0) ~0-C, oHEdEF —(C = S)-0-C, btk : K BTIAR -C, JHrHEME- MEL AN T AR 1 2 3
MNEE - BE. —OH. ~0-C, &L, -S-C, iHk. ~C, JFFEEFE . —Ar |+ ~HetoFl —NR 4R, [HIERAL
FLEAR 5 ‘

R&EE —C, bR, S0 ,. —S0,~C, oFE . -S0 ,-C, FAkEHE. - (C=0). - (C = 0)-C, Hz
H.-C=0-C SHE.-(C=0-0-C, J5H.-(C=0)-Het 43— (C = 0)~Ary.~(C = 0)-C, 4

4



FIE11D7675623

Pg5

ON 105228625 A W Fq FE Kk B 4/10 1

HeEE . — (C = 0) =NRy Ryps —(C = 0) ~NRy,—(C = 0) =Ry« —(C = S) . = (C = S)—C, ik, - (C
= S)—C, JHFL. —(C = 8)-0-C, fHt. —(C = S)—Het . —(C = S)~Are. —(C = S)—C, JAkT
. —(C = S)=NRyRaps — (C = S) ~NRy,~ (C = S) —Ryp» —Hetgs ~ArHl —C 5 (JFRLEHE ;

H AR —C, gR RSN ER AL 1 B 3 NEE=0. - XMF&K. ~OH, -0-C, 4
E B -S-C, b8 HE. -C, R # H. —Het 4. —Arg. —NRyRpss —(C = 0) -NRysRpg —NRp (C =
0) “NRysRpg = (C = S) ~NRysRpsFll ~NR 33 (C == S) ~NRy; Ry BT HU AL ERAX s B

HP R -C A EMNE R AR 1 E3NEE C, S =0.- X
. —OH. —0-C, k&t -S—C, kEEE. —Het 15« —Ar;, Fl -NR 53Ry —(C = 0) ~NRg3Rg4+ ~NRg5 (C =
0) =NRg3Rg4~ — (C = S) =NRg3Rg, Fll =NR 45 (C = S) ~NRyqRs, FIERACEL BN AY,

Rei% Bl —NR 35— (C = 0) ~Ry5 ~NRg,— (C = S) =Rys+ —NR3g— (C = 0) ~NRy,Ry5~ ~NR3e= (C = S) -NR,
Ras ~NRgs— (S0,) —Rags ~NRyy= (€ = 0) =0-Rys ~NRy;— (C = S) —0~Ry5.~0— (C = 0) —NRy,Rys Fll ~0-(C
= S) ~NRy4Rys;

Ro~ Ryo~ Rijs Rigs Rigs Rigs Rigs Rigs Rizs Rigs Rign Rogs Roys Roas Rogs Rag Rags Rogs Rog~ Rags Regn Raon
Ryrs Razs Rass Rags Rags Rags Razs Rags Rag~ Reos Ruas Rass Rags Razs Rugs Ryon Roos Regn ReaFH R 55 HIEEAS
PhITHBIE B —H. — KE .= 0. —0H. —C, St ¥k, -0-C, JRF. -S-C, JiHk. -C, FhFe. -Ar;
Fl ~Het,; Eooh TR —C | GBI MR Hb RIS b, 1 5 3 Mk E - B -0H.-0-C, ¢
i, -S-C, FRH. —C, JFREEHL . ~Het ;v —ArsF0 —NR 5, Re, I EXUAR ZLERAX

Ro, F1 R o, IR AN SRS HBIE B —H. - B ZE . —OH.—C, . -0-C | ghtdh.~S-C, St Cy
FhrEt . —Ar, 0 —Het ,u; '

Ry B —H.—OH.— B8 . —C, (S . ~0-C, (JEFE—S—C, oSEE~NR Ry —Cy (FABEHE AT
FI —Hety:

Ry ME 1 —H. =C, (BEFEM —C , JRfEHE (HFATA ~C | SRS E A SR M B |
E3IAMEE - HE.-OH.—0-C, (HEHE.-S-C, JbEH . -Het ;. —C, JFHEE ~Ar JF -NR LR, HIHX
ARELERAK

Ak - (CH,) ,~Y~ (CHy) ;== (C = 0) == (C=S) —.— (C = N) —Rg=+— (S0,) = ~S0,~NRs—~— (C
= 0)-NR;— —(C = S)-NRs— —NR;—(C = 0) -NR;~» -NR;=(C = S)-NR,—, ~NRg—+ ~NR;—(C =
0) =0—., —-NR;— (C = S) -0- F1 —CHRg~ : : : '

X% B —C | kit - —0-C, ¢Jidk - =S—C, %53k —.—(C = 0) = -NR 4~ (C = 0) -, -C, &bt
H —NRy—. —NR,~, —(C = 0) =, =NR;— (C = 0) =NRg—+ —NR;—C, ¢ft &t —+ =NR 5~SO,~+ —NR;—(C =
0) -C, Kt — ~(C = 0) NR ;~C, f5Ht —. “0-C | (Bt —0-C | JHudk — Fl —C, HidE -NR,C, 6
fEE - LR C, (AL - BTG RIS A 1 £ 3 MEE - K E. -OH. —C | bt
F. -0-C, JFHE. -S-C | Judh. - FIEEF —NR 4Ry HEUACER BRAK

Xy i B —C, oK HE - —0-C, B - —S—C, JRE -~ (C =0~ NR;-(C = 0)~.—C, &%
F -NR,—. —-NR,—» —(C = 0) = —NR;~ (C = 0) -NRgg—+ —NR,~C, o}t & — ~NR ,—S0,~. -NR,~(C =
0) -C, ek%%?t -.=(C=0)-NR Z—Cl 5}:7'%2-% -, —0-C 1 6}17%;5; -0-C, eﬁ% - %ﬂ -C 1 6%% -NR z"Cl 6
I - P BTR —C, Rl - MEMEE MRS M 1 B 3 MG E - XE . -OH. —C, oHE
B, -0-C, Hudl . —S-C | Hudh. - BRI -NR 1R, FUEA RN

Y 3% B BEgE . —CHRy— —0—« =S— 1 =NRy,— 5

Ar s Ay« ATys ATy Atgs Aty AT,y ATys Arg. Ar o BT Ar | AN IR HE R 5- & 10- JTTHIFS

5
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WRIRER, HAR %A 1 88 2 NEE 0. NFI S FIFRJEF BTk Ary\ Arys Args Arys Arg. At
ATy Arg ArgHl Ar | JOEAERE ARSI IS | B 3 MEE - B3R —OH. —C, ofEdk. -0-C,
Bidk . —S—C, JR AN ~NR 1R IR HE B s H R FTIR —C | obt 2 1 G AME 2% 1 RO SZ S A
1ZE 3N - gZRmBUL

Het,Het,. Hety. Het,« Hets Hetgs Het s Hetys Hetos Het, F1 Het AN TSI R 4- =
10- STCHIZRIR, HAH 1 £ 3Nk E ONFI S B4R BT, H P ATk Het, Het, Hety Het, Hetg.
HetgsHetsHetgsHetgHet,of Het A4 MEE A S b 1 2 3% E - 9K . -0H.—C 5
FRE. -0C, JHRFE. -SC, HEEE. = 0. —(C = 0)—C, FEEF ~NR R, HIBUREZERA s K B
R ~C, FEEERE MR ARSI AT 1 2 3 - )RR ;

Lo~ Zo Zys 2R Z (9GNS HE B C RN . B

m 0 n AU IRIIH R 1.2.3 3K 4. )

3.3 T B & W Bk ST Ak S A 4 L BLAR AR ARV AR A A BTG B K S
N- Zb e RBUA IS, T2 0 BB R / BUEYT RIP2- BNEAE X505, KR

AZNHBAEZC

RF0 R , B9 45 A M 57 i % B -H. - 55 & -OH. —C | 6% F&. -0-C, obt F. -S-C | oSt
# ~NRgR 0+ — (C = 0) —R,~— (C = S) =Ry~ —S0,~Ry+ —CN\ =NRg=S0,~R~ ~C; (FF L5 4L . ~Ar ,Fll -Het
HFFTE ~C, (AR B FA NSRS A 1 B 3 DNEE - R -OH-NR 1R, ~0-C, ki
FH AN -S-C, hEE BRI

R% B ~H, — B2, —OH, —C | (JR 3k, -0-C, 3. —S-C, S HE. ~(C = 0)-C, JiF. - (C
= S)—C, J&E F. —(C = 0)-0-C, S5t F. ~(C = S)-0-C, okt F. ~(C = 0) -NR ,Ry~ —(C =
S) ~NRy,Rygs ~Cy IR AR HL . ~Het 4. —Ar,, —(C = 0) -Het,. —(C = S) -Hety. —(C = 0) ~Ar,. —(C =
S)~Ar,. —(C = 0)-C, JhkEIH. —(C = S)—C; FABEIEAN ~S0 ,~C, JfdE s FH PPk —C | JpEFk
BT M A ST gk 1 2 3 ANk - & -OH. -0-C, Je&t. -S-C, (kudk. —Het ;. -Ar,
FI=NR, 3R, 1 B AR IEEAX

Ry B -H. — B E . ~OH. —C, ghidk. ~0-C, (Hudk. -S-C, (k.- (C = 0)-C, (.- (C
= 8)-C, g &, —(C = 0)-0-C, it F. —(C = S)-0-C; %t F=. ~(C = 0)-NR Ry —(C =
S) ~NRygRs0~ —C5 oFR 4 HE L ~Het 5. —Ars. —(C = 0) ~Het,. —(C = S)-Het,. —(C = 0) -Ar;. - (C =
S) —Ar,. —(C = 0) =C; Fhke . —(C = S)~C, JAKTHFN -S0 ,-C, JHeF: s H P frig —C, Kk
A NMEE AR ST A 1 &2 3 Mk E - K% —OH, -0-C, k. -5-C, Jfudk, -C; ki
F | —Hetys —Ar FH —NR R, 6 F ERACIEERAX

RIESTHEE B — BGEE . ~OH. —C | 3. —0-C, oEdk. -S-C, Hidk. -NR ;Rig ~C; JFF4T
F | -Ar 0 —Het ,;

RN R B0 45 A 57 #b 3% B -H. -OH. - g 2. —C, ot #&. -0-C, 5 . -S-C |, St
H. —Hetgs —Ar,~ —C; JFREREE. =SO ,—Ar,. =S0,. —S0,~C, ¢HidE. —(C = 0). —(C = 0)-C, &}t
. -(C=9).-(C=9-C, JEHE. 0-(C=0)-C, i dE. 0-(C=9-C, S . -(C=
0) —0-C, (HEFFN - (C = S)-0-C, ket s H iR —C, Jr BN FEMAIIM I Ih YT 1 2 3
AN - B2 —OH. ~0-C, JSudlh. —S-C, (Jtdh. —C, FREEHEE . —Ar | —Het Ml ~NR 53Ry, ENAL
HEAYR _

Rg%E B —C, ofEdE. =S0 41 —S0,C, Jfe k. -S0 ,C, JAIEHE - (C=0). - (C = 0)-C, Ht

6
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F—(C=0)-C, JER.-(C=0)-0-C, JEFE.-(C = 0)-Het (.~ (C = 0)-Ars.—(C = 0)-Cy 5
FFRHE . ~ (C = 0) =NRy;Rgp~ — (C = 0) =NRy,= (C = 0) ~Ryp» = (C = S) . —(C = 8) —C, (k. - (C
= 8)~C, JHEL. - (C = S)~0-C, HiHk. —(C = S)-Het 4. =(C = S) —Are. —(C = S)-C; Fh ki
o= (C = 8) ~NRyRops = (C = 8) =NRyy= (C = S) —Ryp~ ~Hetgs —AreFl —C 5 JFATHEE

H AR -C, JREREAN R A 1 E3MEBE= 0. - K&, -0H. -0-C
fE BL. -S—C, ofF Bh. —C 4 FF R EE. —Het ¢v —Arg. —NRyRpgs —(C = 0) ~NRysRpe+ —NRyy (C =
0) =NRysRog~ = (C = 8) =NRygRp6F1 —NR 53 (C = S) —NRysRos HIER AL EL AR : H

HAP R -C AR EMEMEGM ARSIt 1 E3NEER C, i =0.- X
#., —OH. ~0-C, JEEE. -S—C, k3t —Het ;50 ~Ar; FIl -NR 5,Rg4 —(C = 0) ~NRgzRg4~ ~NR55(C =
0) =NRgzRsq~ = (C = S) =NRgzRs4FH —NR 55 (C = S) ~NRg5Rs, FITEX AR ELEXAX

ReifE ] —NR 3.~ (C = 0) =Ry ~NRg,= (C = S) ~Ryg+ ~NRyg— (C = 0) ~NRy4Ry5+ ~NRgg— (C = S) —NR,
R~ “NRyy~ (S0,) =Ryss ~NRgy— (C = 0) =0-Ras+ —NRy;— (C = S) ~0-Ryg+ ~0— (C = 0) =NRyyRysH1 —0—(C
= S) ~NRy,Rss;

Ro« Rio~ Ryt~ Rz~ Rz~ Riss Ris Rigs Rizs Rig Rigs Rags Rais Rozs Rags Rags Ros~ Ragn Roz~ Rog Ragn Raon
R31\ Rsz\ Rss\ Ras~ Resn Rsm Razs st‘ ng\ Rqo* R,,,,\ R/15\ R'IG‘ R47\ R48‘ Rag~ RSO‘ Rsz\ RS,,ZEU R 553"]@4\
AT HEI%E B -H, - &= 0. -0H. -C, k7%t -0-C | k. -S-C, b dk. —C, Jhbtd. -Ar,
F ~Het,: Eo P BTk ~C | (SR E M MELEH AN SRST AR 1| 2 3 Nk E - KK . -OH.-0-C | +f5E
FL-S-C, puEt. —C, JFhkEdt . —Het o« —Argfll -NR 5, Re, FUEUAREEEAR

Ry, R o 94 NI T e B -Ho— K& -OH.—C | JhiFE.~0-C, ftFk.—S-C, it Cy
IRBEFE . —Ar  F0 —Het o

Ry3% B —H.—OH.— B 28 ~C, JEHE . —0-C, J5tHE . -S—C, (JEEE  ~NR 4Ry —C; FIFEFE . -AT
il ~He'ty: ' :

Ryl [ -Hy =C, JREF —C, JFtrE ;KPR -C | JREM AT RN SR A 1
T 3ANEE - E-OH—0-C, JEH.-S-C, JEdk.-Het oo —C, FAKTE ~Ar 0 -NR 4R sHIEX

A% - (CHy) ,~Y~ (CH,) ,—+~(C = 0)—.—(C=S) == (C = N) ~Ryg=~ = (50,) =.=SO,~NR;—.— (C
= 0)-NRy—. —(C = S)-NRg—. =NRs—(C = 0)-NR,—, -NR;~(C = S)~-NR,~, —NRg—» -NR;—(C =
0) —0—. ~NRs— (C = S) -0— FII —CHR4~ ;

X JEE -C, fEdE - —0-C, hidE - -S-C, HEdk - —(C = 0)~-NR ;= (C = 0) - —C, ¢Hx
H —NR,—. ~NR;~+ —(C = 0) = -NR;~ (C = 0)-NR;g—+ —NR;—C, (fE 2 — —NR ;~S0,- —NR;—(C =
0)=C, JHEHE - —(C = 0) ~NR ,—C, & —. —0-C, (Jd -0-C , Skt - -C, ofT2E —NR,—C, ¢
E - H PR -C, R - EMEEMAIHOI Y | £ 3 AMEHE - XE. -0, —C, o}
Fe.-0-C, BREE. ~S—C | obrdh. — FEEEFD —NR o RyafRERARELERAX

X, B —C | Jmdh - —0-C, JJedk —. -S-C, (HidE —.—(C = 0) = -NR ,~(C = 0) -, -C, &}ic
F —NR,—. —NR,—, —(C = 0) =, -NR,~(C = 0) -NRgy—+ —NR,=C, (%t Z —+ —NR ;~S0,—+ -NR,~(C =
0) -C, 5Bk —. —(C = 0)~NR ,—C, oJEHE —. —0-C, i d: -0-C, Jidk — 1 -C | k2 -NR ,—C, ¢
BeEt - HOH TR —C, obudt - (ARG R ARIISI A 1 B3 MG E - X & —O0H. —C, &bt
. -0-C, JHeE. -S-C, k. - FEELFD ~NR 5oR o FTEAREEERAX 5

Y 3% B BELEREE . —CHR,,— —0—. —S— A1 —NR,— ;

7
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AT+ AT~ ATss AT s ATgs ATgs ATy ATgs ATgs AT oFl Ar | O4E N JRSI I 2 5- & 10~ T35
MR, TR HE S 1 802 Dk E 0. NN S BURETF BTk Ar,« Ar,. Arys Arys Arg. Arg.
At Args AT Ar (B MEIRHLFIIE ST HIAE 1 2 3 NER - KER. —OH. -C, hidk. -0-C 4
frdk . —S—C, JHREA —NR R FIBAR BN s P IR —C | bt S ME R RN Ph 37 3
1 E 3D - R

Het,. Het,. Hetys Hety« Hetgs Hetgs Hetys Hetgs Hety. Het o0 Het A9 IR HL & 4- 2
10- JTTRIAHR, HAHE 1 B 3NEE ONFI S FIRJET, PRk Het, Het, Het, Het, Hetss
HetgHet, Hetg Hetq Het ol Het AU MEIE AL AT 1 B3 MEE - KHE-OH.—C, 4
JEdE, —0C, (B HE. -SC, JEH. = 0, ~(C = 0)~C, ofe I —NR 5 R, O BUAR B EAR s e P
R -C, JREEMFAMELE MRS ST AT 1 2 3D - s FEER 5

Lo~ Zon Zon ZF0 Z BN IRSZHIE B C AN B

m Al n B FRSIHLR 1.2.3 8L 4.

4. 3 T A LAk R e B B AR b BRI U BT 25 &L K-S
N- S AT BRI ALY, T2 W TR RN / BUyE9T RIP2- B AE SRR,

Hp

ARTAGEB CRIN ;P35 A BCHL,MAZNBHHEPHARZCK, WA ZEN;

R AR, G IRAI % B -l - KR —C, fid. —(C = 0)-R I -CN;HAFFrER -C 4
RGN LR HE AN IS AT 1 B 3 Dk E -0-C, S MBUREEL ; ,

Rzil/t E -H SFD -C 1 eﬁ% .;i':i:'};’ﬁ)‘& -C 1 eﬁ% E‘J@ﬁ‘ﬂiﬁiﬂ*%ﬁﬁﬂﬂ%& -NR 13R14H‘X’f‘k‘4 H

R,k B -HF ~C, ik ;IR —C | SR E A MT LA PN ST 8 -NR R, UK

R, —NR ;Ryq1

ReA —H ;

RJEHE -C, 7. - (C=0)—C, 5. -(C=0)-C, ik, -Het I -C, FFITE ;

H Ak —C, SR MR | 2 3 DMEE -0-C, (HrdhM -Het ,HEX
ARELERAR

HE P& -C, FAGEE S MER RS g | 2 3 DNMER -C | Kk IERACHEER
R

Ry« Rigs Rigs Rigs Rigs RygHUFEAN IR S7 3% 5 —H F0 —C | obi 2

Rl B —H R —C, ohidk 5

A % B —(CH,) ,~Y- (CH,) ,— —NRg— Fll =(C = 0) ~NRs~ ;

X3 E -0-C, fidk —.—C, obtdk -NR ;- A -C, bgdk -NR ;-C, ofidk - HP Pk -C, oS
- WEMEEHE TS R 1 3 Dk E -C, Sk F B EUYL ;

X3 B —0-C, ohEdk ~. —C, ohed: —-NR,— s AR FFIR —C, ofedk - BT AT M 37 1
BW1EINEE -C, Judk BRI :

Y & -NRy3— s
Hetef® 4— 2 10- JLHIEF 1 2 3 ik E 0N A1 S BT R
Lo~ Lo~ Zan LN Z s ISZ 3% 5 C AN . H

m A0 n BT E 1.2.3 B 4. .
5.0 T BIL 5B H L M A . B3R ik A E e AR BT 25 . B K& .

8
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N- UL e REE FLD, FATF S Wi B RN / BIETF RIP2- BB S B »

Hop
AZCHAZN;
R R o 05 BRI B . — B2, —C, BEE - (C = 0)-R AT -ON FER R C | 4

R MEEB ARSI 1 B 3 ML E -0-C, fudEHIBEEUR -

R E ~H F0 -C | btk (F P ATR —C | S AMELEHANIST A -NR 4R, HAX
Ryide [ —H F —C | ot dk (HAPFTE —C | ohudk B ML BRI -NR (5R 6 HUAX
Rﬂ% -NR 17R18=

Re/& -H ;

R —C, gftdt. —(C = 0)-C, ftF. —(C = 0)—C, JFRpudk. ~Het il -C, FFlLEE ;
HAFFrid —C, o E S MTIE ALY 1 2 3 Mk -0-C, JuZEM ~Het AIHR

AEEAK

%_

ELH SRR —C, (JFRE RS MR R BSI B 1 5 3 Nk E -C | JHrERIIUNERR

Rigs Rigs Rigs Rygs Rigs Ry IR B -H H0 -C | ofed -

Ryi%% B —H Fl =C , (et

A& B - (CHy) ,~Y-(CH,) ,—~ ~NRg— 1 = (C = 0) -NR;~ :

X, e -0-C, JfEE —.—C, fEdE -NR ;- FI -C, BT dE ~NR,—C, oJidE - H PPk -C, b
RIEANT e ARSI | & 3 MR E -C, JSrdk RIBUUE A

X B —0-C | ohfdk -, -C | fidk —NR,— ;BT —C, SR FE - W MEL AR M

W 1E3NIEA -C HERERTAUTEIAN |

Y & -NRy- +

Hetef& 4- & 10- JTTHIEAE 1 £ 3 MNiEHE 0N FI S B R FHIARIE .

LinZos Zan LN Z SV BEASFROLMIE E C MIN  H

m 0 n [T R 1.2.3 3% 4.

6. 70 [ HUAL-S W B B ST AR S A 1A L ELAS iy Ak L A v e A AR BT AT Z L R K &

N- AL T R BRI FIML, B T2 BT BpS AN / BIRYT RIP2- SBEAE 5B

Hep
AI% Nr-ﬁ. AZE C H
R R o BRI i B —H - B3R ~C, i 2E . —(C = 0)-R 1 —ON :He i —C

PR AT B AN SR S A 1 B 3 AN E -0-C, Hedk B HURE RN

RAGE —HFN —C, oHidk H TR —C | SR AIE MES TSR HIAE -NR (R U 5
Rie 1 —H F1 —C , B8 3 s E P TR —C | Hedb i ML AN IR M4 —NR (R, 6D 5
R47‘BE ~“NR 7R3

RefE —H 3

RefE B —C, okEdk. —(C = 0)-C, ik, —(C = 0)-C, FFkEdk. ~Het Al —C 5 FRLEE: 5
B TR —C, e B AR M RIS 4 1 2 3 M E -0-C, KTEE —Het (ffER

ARELERAR 5

B R BT —C, (FRGEEE AT RO M 1 2 3 NG E —C, JRERINER

9
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(v

Ry3s Rygs Rigs Rygs Rire RygHIEF NI HEIER B —H F1 —C | gk

RisiE B —HF0 —C | gbudk 5

A& E - (CHy) =Y~ (CH,) o= —NRs— F = (C = 0) —NRs— ;

X358 -0-C, ghidE —.—C, oHidE -NR ,— F1 -C, Jmdk -NR ,—C, JJedk — ;K i -C, obe
- PEAMESG AT R 1 E 3 DR E -C, AR AL

X B —0-C, B3k -, —C, ghidE -NR ,~ s HFPTIR -C, opidk - B MEIE AN 3L
W 1E 3 MNEE C, JriaBAERMN

Y & ~NR,s— ;
Hetg/Z 4— & 10- TTHORA 1 & 3 PDIEE 0N R S MFRIRFHIRIE .
Ty~ Zo~ Zgs ZoFA Z B IRAIMIE H C HIN ;B

m 1 n FIN IR 1.2.3 8L 4.

7. IIARIEESR 1 & 6 PR — T XL &Y, HHA T2l HpiA / BUEIT RIP2- #
BFAH S B I9 5 L Ao nbt pae 3 v 0 B IBK I AR BN A 1E 7,80 Z A& T 5 Be AR 5 F B4, B
R BERER T FRAMNES.

8. WALFIESR 1 & 6 FAEE —IUE XRIMLSY, %LHJ.I: 2 W TR A / BUIE YT RIP2- K
BEFE B s RIE Z - 2,80 Z &R T35 Balige 5 H ik 4, PR M BARYE N | 4Rt
PR

9. {hEW), ik g -

10
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o ko]

10. AL F SR 1 & o T — TR E LAILA Y, A TS0 TR / BIE JT RIP2- ¥
B AE S B+ B o Bk RIP2- B AE S B8 0 4 M e A A5 BB 38 2 BUR BB 9 - 85190
SRE LRI TE D5 Y 4 VBN BB MRS % VRUE VIR B R E 4 \blau £RA1E . A EER MR
AE, 45 B2 DR USSR . 2 R VERE (LR BN B SRR IE 2 TUHEIRIR -

11. FHFR5 R / BYR YT RIP2- BKBEAHSS AR R A &Y, RE SR FIZER 1L £ 9
FAEE—TE &Y. ,

12, JOAUR SR | B 9 T & — T E AL S BUnACR Z R 11 P8 XA SWEH
T30 S HOTE T A B A2 RIP2 S 7 T4 1 R g o

13, tACRHER | £ 9 T B —TUE XL S W BRI B3R 11 g XA WES
W IR AN/ BRYE ST RIP2— BREEAE DR =P B A & .

14. FARHAD / SRYATF RIP2— WG AH 55 B I i3 s ik 7 iR 46 ) A 75 Z S B T
FARRARAUR)EESR 1| £ 9 TEE — RIS BACRIZE R 11 g XA S .

11
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KER RIP2 S BEEH0 &1 57

% BR 4

[0001] A K BAY Kk KIML-&MFNE BT b & E-& 4, B R VE B i 59 L 45 5 2 A
£ RIP2 FiI / BRI 934K (3 711, A T2 Wi . TRBA R / BUYR YT RIP2- BRBEAHSCER . Bksh,
2 % B R A4 A BT &4 B A E R 2 B W IR T vk

[0002] REAER

[0003] &9 BB AR A5 A AR S AOBR RO K R, XL ERFE MM S e iR 2 (B 54 i
2. CR2RERENEQIEIGE. S MRS M L. DNA 5188 A RIE3N %
FEN R R ZHAMITIEE TR AT 8. B TEABRUREBHIBNESHISAZR
| O2W R LR, BIEGINEBAE . R AE AR S ZIRE - CNS FahG LA ML 42 .
[0004] AEEEBMEERET, — DN RAEK L Z2EHE RIP2 (924 - HE/ERLER / 75
SRS, RIP2(ZEHEBEEMAEA 2) B ANE Card B9 Ice— tHRBEEF (CARDIAK) .
CARD3 (C- 3Bt K B A B 3L 4318 3) . A6 M B.4F A & Q¥ B 2 (RTPK2) BX Rip- #EAH EL/EHA
Clarp ¥ (RICK) . RIP2 i daidiid - iE (IM) [XIIERER N- miig s fn C- B R &
B — ZE4E 18 (CARD) #H 5% (Curr. Med. Chem. (2005) 4, 35-42)) » RIP2 #{EFH) CARD A+ 5 5
HETE CARD MEA (BT BREREMILER (Nucleotide Oligomerization Domain
Proteins) . NOD1 &1 NOD2) [8) 8941 E.¥E A (J. Biol. Chem. (2000) 275, 27823-27831 ¢ EMBO
reports(2001) 2, 736-742) . NOD1 F1 NOD2 Ay 45 & (¥ 41 B ik 30 478 2L T i 10 ) 400 A s 24

LA UMAN-xB(IZEAT «BD- N BHUEETFRE. —HE5NDL/2 45, RIP2 &4
A Tyr 474(Y474) FHIEBEERIL, FHE S FXIRTIEEHE S 5 NF- « B A0 MAPK 3% 40 59 HeAth
B (TAKL. 1KKa /B /v) ZFH{EAE —# (Nature Reviews Immunology (2006)6, 9-20) .

[0005]  NODL/2 1 RIP2 ¥29 841 NF- x B B2, B EATIHYIE 10 a0 e 51 15 = 15 =] 4,
th NOD1/2:RIP2 FVGEAL R BOE — P G R — B B KRR B oh, M RAENT T RBOE

&k, NOD1/2:RIP2 &R BB T AT VG TE MHC 11 2807 21850 MAPK ( (& 43 2 B4
KR QA ) B B, IZIEM T A R S R AT B U B IS 2 A0 S 5 B R v IR
BRI SR A .

[0006] RIP-{RMMHHK RKIESKIACEL S A & K G M &K 5 A < Bt NOD2 %5 fi7 2
EHEEMEANEERDGRKRBR AT ER, —FEBHENRMERES (An. J. Hum. Genet.
(2002) 70, 845-857 Kl Microbes and Infection(2009)11,912-918). 5 2z M X,
NOD2 If B 3% 58 2% 3% 1A b5 H Aih 4% 14 % 795 4 48 4% 14 2R HK, BTk R M 9K 5 8 T0 Blau 2 &
fiE/ BRMESETH B0S) AFMENREZBRIJLBIPIZEM B R FIRX K (Nature
Genetics (2001) 29, 19-20 F Current Rheumatology Reports (2005)7, 427-433) .NOD1 &1 f)
IS4 5 85 (Hum. Mol. Genet. (2005) 14, 935-941) F1.5 & MEFIAg 4 4 MEAZ B (Hum. Mol.
Genet. (2005) 14, 1245-1250) # 3%, BEFMTIEEHT A th DEFRH RIP2- KBIERI RIS ST
ZFhE T R AR RS L 1B AN 45 Y (Journal of Clinical Immunology (2009)29, 78-89) il
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FEIRGRIZERT (Diagnostic Pathology (2009)4, 23) S KIfEH .
[0007]  ThEEHR sk £ A PEAI SHAE 3R 28 45 4 15 51 K2 4 PR IX — 3 SEA] Bé & i T NoD2 E
oA PR AR SR B AR TR M E EREX—FEL. REXESESTREZIERZ
PrEELNE & MRS R R R, B NODL/2: RIP2 WP SHZ AR EE .. 7 BRI &%
e T B BT T SERO L B4 F Mk B0 S sk e (it RO SEE BE ) BRKECT 38 A AN R/
A 5 2 B e B R A B S 4 (0, 47 —TNF 7V ) o SRT, YR IT AN ERAR, BRI AN R TR &
700 H7 B RE A 2K, S0 ZE IR (A VS FE P AR, BN BT R IE MR E R — B P #VR R H XK.
B8R RIP2Y474 B S EBRIL B hx) TH KA NOD2 RIESRLTER, BRAERFAMER
B BB A M ShBE IR SR /0 NOD2 Sy B AFAE T AR A . 1ZE BRI R eI FE
B 70 25 dE B R AU B VS & JB #i4], 68 RIP2 OB B BRI B S ML 7E R MR R VR IT P 7]
LL4% S P B (Genes Dev. (2010) 1, 2666-77) . DEIRIE T & F e R 6, HA X FH
JRBR B IR 2 JB 18 7T Xof 175 B AR I 9 B Rk 20 56 5 JORE IR ER S AR 47 S 1B AE SR 0 i B F AR I 1
1 2 RUHE FR % & %X (The Oncologist (2013)18:e3-e5) o 7F E LRI M 28 M A i /s BRAS 1Y
o, 38t /43 F SB203580 Xt RIP2 35 4 fIHI 1B 242> T B &89 - &R (J Biol Chem.
(2005) 15, 14981-14988) . SRTHIX L/ NorF b i £ B FE MM ER A RIP2. KL A K A
(9 B B9 B G AT LU 5 4 BRI R1P2— AR MU 42 R 15 5 RSB0 i B MR/ 42 F R1P2 3K
BIEVE PEANT 7), B A RFAE N AN / BRAS R ) RIP2 BB TE VLN B B JORE TEZR P R fH
YRIT t Ak .
[0008]  FRATER B A TR AT UL M FF s g A IDK Pt A R I AR R BRI 25 % PT RZ H H S W)
BT ¥6 77 #8 PR RS | 4 1) 2 70 B UG L R 0 45 T 97 AR B 7 28 IXUIE A DY S VB M AR R
B RHEHUME 2 RO R R R M R IE VIR E 2 4 . blau LR-E1E . P M SORE VA
R MARI4SI% 2 R LA 5 RIP2 BB VS A S 5 ( BD RIP2- MBEAHCARM ) .
[0009] = BHHEIAR : :
[0010]  FRAIIE L4 AR H R BLAS STHER (0 Kb & e RIP2 BBEHIHIFI/ER, HIR
I 7E RIP2— W4 AH S B2 % 2 W . B 0 / BT P EE R B H o
[0011] ZEHE—P B, ARKPRUTRIMWUEYWRE LR ME. X RY
1A S BE AR AR M. BT 2 (pro-, predrug) - b K& H). N- ALY REBUE ALY,
Bat Ry

-9 1‘

[0012]  FI-FiZHfr TREH AN / BRIAST RIP2- BABEAH OSBRI »

[0013]  Fp

[(0014] AFIAEE CHMNEPHA RCH, WA BN BEHEPHALZCH, WA EN;
[0015])  RFIR, B9GP MILHE E -H. - K FE. ~OH, —C | ofidE. —0-C, Stk -S-C, okt
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F . ~NRyR 0+~ (C = 0) =R;s— (C = S) =R, ~S0,~R, . ~CN. ~NRy=S0,~R,~ —C; ;FA Lk . ~Ar ,Fl —Het ,;
HATAR -C, SRS MME R AIIR I 4 | 3 NEHE - K& -OH.-NR R, —0-C, gkt
HF0 -S-C, ook B BALELEAL ;

[0016] RMEHE —H. - BE&. ~OH. —C, fEdk. —0-C, ot —S-C, JRdk. —(C = 0)-C, b2

H.-(C= 8)-C JtFE.—(C = 0)-0-C, ik~ (C = 8)-0-C, EdE.~(C = 0) "NR 1Ry = (C
= §) ~NRy;Rpg+ —Cs FAKEIE L —Het 31 —Ar,s ~(C = 0) ~Het;. —(C = S) -Het,;. —(C = 0) -Ar,. = (C
= 5) ~Arg.=(C = 0) =C; FFLTEE .~ (C = 8) =C; FRUEHEA —50,-C, hpdk H Pk -C, St
FIEGAMTF A ST g 1 B 3 DMK B ~ s E . —OH. —0-C, ¢ftdE . -S-C, gkt —Het 5. —Ar,
Zl| _NR13R14H/‘JE14"%%ER’{'E 3

[0017] R B -H. - B, -0H. —C, SEdE. -0-C, HiiHk. -S-C, Hidk. —(C = 0)-C, kit
FH.—(C=9)-C, JEHE.-(C=0-0-C, JiE.—-(C=S)-0-C, ¢fidE.—(C = 0) ~NR 2R3~ (C
= S) “NRygRao~ ~Cs FFEEHE . ~Het , ~Ary. —(C = 0) -Het,. —(C = S) -Het,. ~(C = 0) -Ary. - (C
= S) ~Ary, —(C = 0) -C; JRFEHE . —(C = S)—C, FFIREM -50 ,-C, HedE HPPTE -C, 7
HEFMER I 1 E 3 NMEB - KER. —O0H. —0-C, ofeHk. —S-C, fidk. -C, JFF

fE | —Hetyy —Ar 1 —NR 3R, 6B EACFLEAR ;

[0018] RIJMSIHLILEE - BGE . -OH.-C, ghiFk. -0-C, B, —S-C, oSTdE. -NR ;;Ris» —C; A

ek . —Arg il —Het 43

[0019]  RJFI R, A4 HRSL % B —Hy -OH. - BIZ. ~C, i, —0-C, ST —S-C, bt

3. —Hetys AT, —C; (FREEHE. —SO ,~Ar,+ =S0,+ —S0,~C, ftFe. —(C = 0), = (C = 0)-C, )T
B, -(C=18),-(C=9)-C, Ht3.-0-(C=0-C, S, -0-(C=3S)-C, JLHK.-(C=

0) -0-C, JRFFN - (C = S)-0-C, JJidk s HHFTIR -C, JrFR T MLE ARSI g 1 2 3
AL - BT —OH, —0-C, gfE 3. -S-C, JEHE . ~C 4 JFFLEEE ~Ar |\ ~HetoF ~NR 5Ry, HERAC

FEUA 5

[0020] R —C, B S0 53 ~80,~C, eFrdk . —S0 ,~C; FAfEHE - (C = 0) .- (C=0)-C
i~ (C= 0)-C, JfHi%E .~ (C= 0)-0-C, ik~ (C = 0)-Het ;. —(C = 0) ~Ars. —(C = 0)-Cy ¢
gt - (C = 0)~NRy Ry —(C = 0) ~NR;;—(C = 0) =Ry =(C = S) . —(C = ) —C, . - (C
= 8)-C, JFH. —(C = S)-0-C, HiF&. - (C = S)-Het ¢ —(C = S)~Arg. —(C = S)-C; F ke
F . —(C = S)-NRyRyp» —=(C = S) -NRy;~ (C = S) ~Ryy» ~Hetes —Arefll —C 5 AT ;

[0021]  H:FPFFR ~C, (et AR MEE AN IR Mg 1 2 3 Mk E = 0.- & . -OH.-0-C, ¢
g FH. -S-C, b5 H. —C 4 FF KE . -Het 5. —Args —NRyRy = (C = 0) -NRygRpes ~NRy3 (C =
0) —NRZSRZG‘ - (C = S) —-NRZSRZG%D —NR 35 (C = S) —NstRgﬁB(JﬁX/ﬁ%EK’fJQ s H

[0022]  H AR FTIR -C, FAGEE ML A P 1 B3 MEE -C, S = 0.- X
2. —OH, —0-C, (&3, -S-C, ohidk. —Het ;5. —Ar,, F1 —NR ;;R;y« = (C = 0) ~NRg3Rs4~ ~NRs5 (C =
0) ~NRgzRg4~ = (C = S) ~NRysRs, 1 -NR g5 (C = S) ~NR;Rg, ATHR AL ENAX

[0023] R E ~NR 4~ (C = 0) =Rygs ~NRyy= (C = S) =Ry~ =NR3e= (C = 0) ~NRyRyqn ~NRye~ (C =
S) ~NRg4Ras+ “NRy,= (S0;) =Ry« —NR3y— (C = 0) ~0-Ry5+ ~NRyy— (C = S) =0-Rys. ~0~ (C = 0) ~NRy;Rys
F1 ~0-(C = S) ~NRyRas;

[0024]  Rgs Ry~ Rys~ Riss Rigs Rigs Riss Rig Rizs Rigs Rigs Roos Rots Roas Ron« Roan Ross Rags Ryzs Rags Ryge
Ry~ Rar~ Razs Rygs Rugs Rug~ Rugs Ryps Rugs Ryos Raos Rags Russ Rygs Ravs Rags Ry Rson Ry Rea 0 R 55 HIEEAS
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WESTHBIE B -H. - EZ .= 0. -0H. —C, LEFE. —0-C, JKTHE. -S-C, Hidk. —C, JFABTIE. ~Ar 4
A -Het, LA B id —C | (SR EL A0S MR ST MY | B 3 AN - KK -0H.—0-C, ot
H.-S—C, Bk, —C, JFFEEEL ., —Het ;v —Ar I —NR 5 Ry, A BV HLERAT

[0025] R, F0 R LHUE DI HIE E —H, — . —OH. -C, Fedk. —0-C, FuHk. -S-C, %t
F.—C, JPBeHL . -Ar 1 ~Het s ,

[0026]  R,,3%E E ~H. —OH. - BGE . -C, oftd. -0-C, JEFk. -S-C, oFTZE ~NR 4R47 —C; FAIT
F | —Ar 0 —Het 4

[0027)  R,iG B ~H. -C, JBE3AN -C, FRfEEE sH R Frik -C | SR pym- Mg s A Ak 3Lt
WI1IEIANEE - KE-OH, -0-C, K. -S-C, fiFk.-Het 5. —C; JFALTEE —Ar HI —NR Ry
B AR L B

[0028] A % H -(CH,),~Y-(CHy),--~ —(C = 0)-,-(C = S)-.-(C =
N) =Rye—— (S0,) =+ =S0,~NRg—. = (C = 0) -NRg—~— (C = S) -NRg—+ -NRs~ (C = 0) -NR;,~+-NR;—(C =
S) -NR,—. -NRg— -NRg— (C = 0) -0—, -NR;=(C = S) -0~ F —~CHR4~ ;

[0029] X3 —C, ofEdk —.—0-C, ofEHE —.-S-C, (JtHE .= (C = 0)~-NR;=(C = 0)~.—C, 4
FEEE -NRy;— —NRy—+ —(C = 0) =+ =NRy— (C = 0) -NRyg~ ~NRy~C; ¢kt H — —NR ;=S0,~~ ~-NR;—(C =
0) ~C, kit —. = (C = 0) ~NR 4~C, &k -, —0-C | (kiF —0-C | Ju&k - F —C, ST -NR ,;-C, ¢
B — P TIR ~C, R - M AME AN ST R 1 B 3 NMEE - KR -OH. -C, okt
., -0-C, Jfﬁ%\ -5-C, bﬁ%\ - FEF -NR sv&aﬁ‘]ﬂ)l’ﬂi%ﬂlﬁ H

[0030] X &EH —C, JEH --0-C, JEE -.-S-C, JxFE -~ (C=0--NR,~(C=0)--C,
$EFE -NR,~, —NR,~+ = (C = 0) =+ =NR,~ (C = 0) -NRgy—+ —NR,~C, ¢}t &E —+ -NR ;~S0,~+ -NR,—(C =
0) —C, JhREE —. —(C = 0)=NR ,—C, JEFE -, —0-C, ST —0-C, JiHk - 1 —C, T -NR,—C, ¢
Wedt - s E TR ~C, J 3 — M NMEIE AN Y | 2 3 Nk E - )R, -OH. —C, ok
H . -0-C, JSEFEE. -S-C | JBEHh. - FEEF -NR 1R BT EUCHEL AT

[0031] Y 6 BE4ES. —CHR— —0—. =S~ F1 ~NRy;— 3

[0032]  Ar,~Ary ATy AT, Arg Arg AT, Arg. Arg AT, 1 Ar | [FAEAN ST AL 5- 2 10~ ST
FHERER, HAT R A S 1 B 2 NMEE O N M S BIRJET (FTIE Ary. Ar. Arg. ATy Args Arg,
Arqs Args ATl Ar TR E AN Ih ik 1 2 3 AL E - pIFE . —OH. —C | fidk. -0-C ¢
B -S—C, SRR ~NR R HI BRI ERAR s F P BTk —C 0 B I B AN L 3 AT S ST A
1 & 34 - FEAUL

[0033]  Het,. Het, Hetys Hety. Hetg, Hetqs Het,« Hetgs Hetgs Het, ol Het |, FRHEAN T 37 4 R
4- 5 10~ LI, JLEA 1 & 3 DMK E 0. NFI S B4R -F, F e ATk Het,. Hety\ Hets,
HetyHetgs HetgHet, Hetg Hety Het ol Het ,AUMEANEIG AR M 1 £ 3 MK HE - &=
F . -OH. —C, (Hidh. —0C | (JmH:. ~SC, HEHE = 0.—(C = 0)—C, oHEFEAT ~NR Ry, AYERAZELER
R H TR ~C, RIS MEg RN b | & 3 A - EEREUL

[0034] 7, 7y« 7y~ 750 7. AN IRAL G 5 C AU N EL

[0035] m Al n FUEEAIRILMEAE 1.2.3 BE 4.

[0036) ZFESS—sEiE RSP, AKRPRMET K 1 LGB ST R HMA . AR R A4K S
T REAE A B BTZ5 . £ KA. N- AT SRBA R, B TS Wi TR 0/ SRiesT
RTP2- BHEAH 3 %99 , Hop
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[0037] AR C, HA,ZN;

[0038] R,F R, B NIHIEE -H, - KZE. —OH. —C, STk, ~0-C, htdk. -S-C, 4%
H L ~NRgRyo~ = (€ = 0) =Ryv— (C = 8) =Ry» =S0,~Ry =CN ~NRg=S0,~R,+ =C; (FR ke 4L\ —Ar . F -Het |;
P BT —C, JFE TS MER MBS 1| 2 3 NMEE - KR —O0H.-NR R, —~0-C, 47
FEFN -S-C, ik iy BRI EAR

[0039] Ri%& B -H. - XZ&E. -OH. —C, oftdk. —0-C, k. -S-C, Jrdk. -(C = 0)-C, %%
FH.—(C=8)-C, JHEHE.—(C=0)-0-C, JRF.~(C = 8)-0-C, oFidk.—(C = 0)~NR ;R —(C
= §) NRyRpg —C; (FREEEE . —Het 41 —Ar,. —(C = 0) -Hetys —(C = S) -Hetys —(C = 0) ~Ar,, —(C
= 8) ~Ar,.—(C = 0) —C, FABEEE .~ (C = S) ~C, JAMEER -S0,-C, ohdk  HF iR -C, ik
FEANE GRS R 1 B 3 MEE —- X E . -OH. ~0-C, Stk -S-C, (idk. -Het ;. —Ar,

R -NR,R A EUACEE BRAY,

[0040] R % B -H. - K. -OH. —C, ofiF. -0-C, (HiF. -S-C, JidE. —(C = 0)-C, %%
. -(C=8)-C, ftd.~(C = 0)-0-C, St~ (C = 8)-0-C, SFk.—(C = 0) ~NR 4R350~ (C
= S) ~NRyoRags —C; ¢FFLEHE . ~Het 5+ —Ar; —(C = 0) —Het,. —(C = S)—Het,. —(C = 0) ~Ar;. - (C
= §)~Ary. —(C = 0) —C, JASEF ~(C = S) —C ; JFLFEFHN —S0 ,—C, okt FH APk -C, T
FEAE MR ARSI 1 2 3 Nk E - K& -OH. —0-C, oFiFk., -S-C, bk, -C, JFF
ySTE N ~Het,~ ~Ar, FN -NR 4R, I EAL LB 5

[0041] RIBIHIEEH - KZE . -OH.~C, (EdE. -0-C, JTd. -S-C, bt FE. NR ;Ris. —C; FF
BEEE . —Argfl —Het ,;

[0042] RJFI R AU NIRSIHIE B -H, -OH. - K & —C, Ktk ~0-C, . -S-C, T
F. Hetg. ~Ar,~ —C; JFREEEL, —SO ,—Ar,. —S0,. ~S0,~C, (FEH. —(C = 0). -(C = 0)-C, okt
FH,-(C=198),-(C=9-C, . -0-(C=0-C,FcIt. 0-(C=8)-C, HFH. -(C=

MEE - K&K -OH. —0-C, il -S-C, fidk. —C,; JFALEEE. —Ar | ~HetoFl -NR 4R, HIEAX
[0043] Rg&EHE —C, (kidk.—S0,.-S0,~C, ¢HiHk.—-S0 ,—C, FrkEHE. - (C = 0).-(C = 0)-C,
Ladk - (C=0)-C, JHdE.—(C=0)-0-C, J5iFk.~(C = 0)-Het g- = (C = 0) ~Ar;.—(C = 0) —C; 4
Foedt, - (C = 0) ~NRy Rz = (C = 0)=NRy;— (C = 0) =Ryps —(C = S) . —(C = S)-C, ki F. - (C
= 8)~C, JAHHE. —(C = S)~0-C, (Fid, —(C = S)-Het 4. —(C = S)—Arg. —(C = S)~C; JA ¥kt
F. - (C = S) =NRy;Ryp» —(C = S) =NRy;~ (C = S) =Ry, —Hets. ~Arfll —C ; (JFREEIE ;

[0044]  HARFFE -C, SIS ATIRHFIIR T P 1 B3 MEE = 0.~ KFE.-0H.-0-C, ;
f FL -S-C, bR HE. -C, FF B E. -Het 42 —Arg. —NRyRyss —(C = 0) ~NRygRy —NRyy (C =
0) “NRysRpgs = (C = S) ~NRysRos il =NR 33 (C = S) —NRysRyBUERACHEER AL s 5.

[0045]  H:A Tk —C, FALEEE MG AN EIE ARSI MM 1 B3 NMEH C, Sl = 0.- ¥
2, —OH. —0-C, ik, —S-C, fudE. -Het 5« —Ar, 1 -NR 5Rsy« —(C = 0) -NRg3R5 ~NRgs (C =
0) ~NRgzRg4~ = (C = S) ~NRy3R54F1 —NR g5 (C = S) —NRyzRs, HYERARIEENAX 5

[0046]  Rgi% [ —NR 5,— (C = 0) —Rag~ —NRyy— (C = S) —=Rys+ ~NRye— (C = 0) -NRy,Rys+ —NRy—(C =
S) =NR34Ras~ ~NRy,= (S0,) —Ras+ =NRy,— (C = 0) =0-Ry5+ ~NR3;= (C = S) ~0-Ry5+ =0~ (C = 0) ~NR3;Rys
F1 ~0~(C = S) ~NRy,Ryss
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[0047] Ry« Rio~ Riis Ryas Ryas Rigs Riss Rigs Rizs Rias Rigs Raos Rar s Raas Raas Rag Ross Rass Rags Rags Rogs
Rao~ Rar Raz Rags Ry Ras~ Rag~ Razs Rags Ragn Rags Rug~ Rug Rug Ryrs Rigs Ryas Reo~ Rags RsgF0 R B
PRSTHEIE E ~H, - B2 = 0. —OH. —C, (BiHE. —0-C | Jedk. =S-C. | fdh. —C,; JFhkiidk. —Ar;
F0 -Het,: ELHH BIR —C | BRI EMELEHATIRSI I 1| B 3 MEE - KR -0H.-0-C, ot
B -S-C, BREE. ~C, FPBEHE. —Het ;o —ArsFl —NR 5 R, BB ZE B

(0048)  Rq K R o, @AM MSTHII% B -H, - K&K —OH. —C, tdE. —0-C, ek, -S-C, J%
. -C, JFhkEHL . -Ar 0 —Het

[0049] R%EE -H,~OH.- BIE.-C, hidk. -0-C, bEFE. —S-C, SEFE ~NR 4R47n —Cy SN
. -Arfll —Het 4

[0050] Ry i% B -H. —C, BEM —C, Frfidt ;P ATR —C | S E MEE AR
W1EINEE - TE.OH.—-0-C, JRH.-S—C, Bt Het 5« —C; JFALTEE —Ar JF0 —NR Ry
FUERAREEEAR

[0051] A 3% B -(CH,),~-Y-(CH,;),-~ —-(C = 0)-.-(C = S)-.-(C =
N) —Ryo—~ = (50,) =+ —S0,~NRs=+ — (C = 0) -NRg—— (C = S) -NRg~+ ~NR;— (C = 0) -NR,—+~NR;—(C =
S) =NRy—+ ~NRg—+ ~NRs— (C = 0) =0—+ -NRg— (C = S) -0~ Fl ~CHR4~ ;

[0052] X% -C, hidk —.—0-C, obihk - -S-C, Jid -.—(C = 00— -NR;=(C = 0)~=C, 6
BEFH ~NRy=+ ~NRy=~ = (C = 0) =+ —-NR3— (C = 0) ~NRyg—~ —NR;—C, oFEHE —+ -NR 3~S0,— -NR;—(C =
0)—C, ¢JEdk -, —(C = 0)-NR ;-C, bt -, —0-C, aﬁ% -0-C, 5*}%% - -C, eﬁ% “NR ;=C, 5
frdk - H AP ETR -C, Jhidt - BEMTE RIS 1| B 3 /NEE - R -OH, —C, b2
Fe. -0-C, ¢hiFE. -S-C, JEEE ~ FEILF —NR 4R F HUACFE HUAX

[0053] X % E —C, Hidk —.—0-C, JiE —.-S-C, JiH .~ (C=0)-.-NR,~(C=0)—.~C, ¢
fEIE ~NR,~ —NR,~ —(C = 0) —, =NR,~ (C = 0) ~NRgy—~ ~NR,~C, (3 — ~NR ,~S0,~+ -NR,~ (C =
0)-C, i3 —. -(C = 0)-NR ,~C, JJ5&E ~. —0-C, Jbidk -0-C, JJrH - 1 -C, Hudk -NR,~C,
ek - P AT -C, (bR - I MT R AR Y 1 3 MR E - KR —OH. -C | ofE
L -0-C, JiHE . -S—C | etk - FREF ~NR 4R I ERACHE BN

[0054] Y % EL3848 . —CHR,,— —0—. —S— FII -NR- s

[0055] At sArys ATy AT, Arg AT Arq AT Arg  Ar o Fl Ar | KGN IRSL MR 5- 2 10- JTTH)
ERAHR, R E 1 BL 2 & E 0N FI S BIF T (TR Ar . Ary. Ary. Ary. Arss Args
Arqs Args AroXl Ar o JFEAMTE M RIS T 1 2 3 Mk E - KZ . ~0H, —C, ¢hidk. 0-C,
Fdt, —S—C, JBE LA ~NR \oRpo [ EARFEHUAR ;B P BT —C | o5t B 1 B A 25 3 A0 B 57 3t 4
1 &34 - KR ‘

[0056] Het,. Het,. Hetys Het, Hetss Hetg, Het, Hetgs Hetgs Het o F Het | Y& AT H %
4- B 10- FTCHZF, EH 1 E3MEHE 0. NF S FARIEF, HFFrid Het, Het,, Hetg\ '
Het,-Hets HetgHet; HetgHeto Het ,oFll Het , (IEE AT M ARSI oA 1 22 3 NEE - =
B —0H. -C, JEEE.~0C | L. -SC, JRHEE .= 0.-(C = 0)~C, HFEFT —NR Ry, FIENAZEEL
R R BTR —C, JREER SRR RIS A | B 3 - B EREUL

[0057] 7, Zon Za~ Z,K01 Z IR LG E CHIN B

[0058]  m A n AIEEANIRILHER 1.2.3 B 4.

[0059] 7EH—LiE R, AR ERM TR T WS WEE LR R LA A E St
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HHRRE AU BT ZE. 2 KA N- EALE NBUEFIWY), T2 s A/ BUR YT
RIP2~ A EGAH G F e , Ho o

[oo60] AN, HA,EC

[0061] R, 1R, HIEANISLHE B —H. - BGE ~OH. ~C, Jrdk. —0-C, JudE. -S-C, 7

L ~NRgR, g~ (€ = 0) =R, = (C = S) =R+ =S0,~R,+ =CN. ~NRy=S0,~R,+ ~C; FF ST 2k . —Ar 0 —llet
H AR -C, SRR B MELE A A 1 & 3 MR E - 8% . -OH.-NR | |R,,. —0-C, okt

FFN -S-C, ek B EUA S B 5

[0062] R,j%&E -H. - KE. —0H. —C, fEdt. —0-C, JEFEE. -S-C, JFk. - (C= 0)-C, ¥t

H.-(C=98)-C, JE.-(C=0)-0-C, i .- (C = S)-0-C, oF5tFE.—(C = 0) -NR p;Rps. —(C
= S) ~-NRy;Rpg~ —C; JFAFEHE . ~Het 5. —Ar,. —(C = 0) ~Het,s —(C = S)-Het,. ~(C = 0) -Ar,. - (C
= S) —Ar,.—(C = 0)~C; JFF i~ (C = S)~C, FAFEHE -S0,~C, otk ;P ik -C, ik
RIS E L AN A 1 2 3 NMEBR - K& -OH. ~0-C, ofidk. -S-C, (b ~Het 5. -Ar,
I ~NR, 3R, B EUACEELAR,

[0063] REHE -H. - KZ&E. -OH. —C, fiF. -0-C, JEH. -S-C, JiF. ~(C = 0)-C, of7

F.—(C=9)-C, JiFk.~(C = 0)-0-C, f7F.—-(C = S)-0-C, fTH.—(C = 0) -NR 4Rz~ (C
= S) —NRygRyo« —C3 FhbE 3« —Het ,. —Ary. —(C = 0) -Het,. —(C = S) -Het,. —(C = 0) ~Ar,;. —(C
= S) -Ar;. —(C = 0) ~C, Jhfiidh. —(C = S)~C, JALLHEAN =50 ,—C, bk H PR -C, ke

HE TR ARSI MR 1 2 3 MEE - KR -OH. ~0-C, JT&E. -S-C, JaFk. C, FF

$EFE L —Hetys —Ar,F0 —NR 4R, FTEACEEHUA :

[0064] Rﬂﬂiﬁilﬁl@@ - % . -0H.-C 1 ﬁﬁ%\ -0-C, oﬁ%\ -5-C, o)ﬁ%\ -NR |/ Rigs =C; FF

Bedk . —Arydl —Het ,;

[0065] Ry R, M4 AN IS IIE 5 —H, -OH, - B, -C, St &, -0-C, JHdk. -S-C, f

F. -Hety. —Ar,. -C, JFALEH . -SO ,~Ar,. -S0,. -S0,~C, JiF&. - (C=0).-(C =0)-C, %
H.-(C=8).-(C=9-C . -0-(C=0)-C, S, 0-(C=8)-C, 4. -(C=

0) —0-C, HLZEFI ~(C = S)-0-C, gHidk FHF R -C, SN G ARG FNINI MM 1 £ 3
ANEE - EE-OH, —0-C, ¢HEdk. -S-C, HiFk. -C; FREEH ~Ar |\ ~HetoF0 —NR ,R,, FIERAR
%EX'T’% 3

(00661 ReIEH ~C, ¢kEd —S0 ;2 =S0,C, bt d —SO ,—C; FhkEdE .- (C = 0) .~ (C = 0)-C
Lt~ (C=0)-C, JHHE .- (C=0)-0-C, ($iF .- (C = 0)-Het .~ (C = 0) -Arg.—(C=0) —C; ¢
pEF . —(C = 0) NRy;Ryps —(C = 0) =NRy; = (C = 0) =Ry, = (C = S) . —(C = S) -C, Hid. - (C
= S)~C, JH. ~(C = S)—0-C, . —-(C = ) -Het 4. —(C = S)-Ars. —(C = S)-C, Fhkt
F . —(C = S) -NRyRyys = (C = S)—NRy,= (C = S) =Ry, —Hetg. —AreHl —C , FFIEH: ;

[0067]  HHFFFIR —C, (W dE M MEE AT AT 1 B3 NIEE =0.- K% .-0H.-0-C, ;
e . -S-C, oht F. —C 4 FF 48 Z:. —Het o2 —Arg. —NRyRysn —(C = 0) -NRyRz6~ —NR;;(C =
0) “NRysRy6+ = (C = S) ~NRysRy6FH ~NR 53 (C = S) ~NRys Ry LA ELA, ;s B

[0068]  HHPTIA —C; FRt BTGV HIPT 1 B3 ANIEE C, S =0.- 9
25, —OH. —0-C, K E. ~S-C, Sidh. —Het ;o —Ar, 1 —NR 5Rs~ = (C = 0) -NRg3Rs,+ —NRys (C =
0) =NRgzReg~ = (C = S) =NRg3Rs,F1 =NR o5 (C = S) —NRy;Rq, FIERACIEENAY, 5

[0069] Ry —NR ,,— (C = 0) =Rys~ ~NRyy= (C = S) =Rys+ ~NRy— (C = 0) -NRy,Rys+ —NRyg— (C =
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S) =NR3Ras+ ~NRyy= (S05) ~Rag~ ~NRyg= (C = 0) =0—Rys+ —NRyy= (C = S) =0-Ry5+ =0—(C = 0) -NRy,Ras
FI —0- (C = S) —NRy,Rys:

[0070]  Rg Rig~ Ryy Rias Riss Rigs Ris Rigs Rizs Rigs Rygs Rag Rays Razs Rag Roas Rags Rog Rogs Rogs Rago
Raos Ray~ Raps Razs Rags Ras Rags Razs Rags Raas Raos Raas Ras Rags Razs Raas Ry~ Rea Regs Ry F R oo IR
MITHLIEE -H. - BTE.= 0. —OH, —C, J83E. -0-C, JiFE. ~S-C, Jdk. —C, FFifHk. -Ar;
H -Het,: B P Bk —C | JREMSMEEMAIMSI Y 1| 2 3 MEH - ME.-OH.-0-C, %
H | -S-C, JEHE ., —C, JFIhLEHE . —Het ;v ~ArgFl —NR 5, Re, AU EUARELEAY

[0071) Ryl R oMM Hiik B -H, - 8. ~OH, ~C, (b, —0-C, JHEFk. —S-C bt
. -C, JRLEE . —Ar | —Het o

[0072]  R,3EEH -H. —OH.— B Z.-C, (JBidk. -0-C | ghEdh. —5-C, oFiEE . ~NR 4R~ —Cy JFABE
. -Arfl —Het 4 '

0078]  Ryi% B —H. —C, (JEERN ~C, JFHEE H AR —C | R HE/MEE MR
W1 E3IANEE - KB Ol -0-C, JdE.-S-C, 2k Het 5. —C; JFAKEEE ~Ar I -NR 4Ry
Y B ACELHUAC

[0074] A 3% B - (CH,;),~Y-(CHy),—~ —(C = 0)-, -(C = 8)-.-(C =
N) ~Ryo=~ = (S05) =+ —S0,~NRs=+ = (C = 0) -NRg—~ = (C = S) ~NRy~~ ~NRs— (C = 0) -NR;—~, -NRs—(C =
S) =NR;—~ ~NRg—+ —NRy— (C = 0) —0—. =NRs~ (C = S) —0— F ~CHRg~ ;

[0075] X% E ~C, 45k - -0-C, (43 —.-S-C, JEFE - (C=0)--NR;-(C = 0)-.—C, ¢
LEEE ~NRy— ~NR,~ = (C = 0) =, =NR,~ (C = 0) -NRyy—~ ~NRy=C; (%T&E —+ -NR ;=S0,~+ -NR;=(C =
0) —C, JhEFE —v —(C = 0) -NR ,—C, (JFFE —. —0-C | ohEFE -0-C | (JEdE — F -C | FEF: -NR4=C, 6
fEE - LR —C, JREL - B AT A S M 1 B 3 NG HE - K&K -OH, -C | oft
B, -0-C, (HETE -S-C | HEFE - KM ~NR 5 Ry HIRUTIRELA 5

[0076] X, —C, Bkt —.—0-C, bedk —.-S-C, Jtd —.-(C = 0)-.-NR,~(C = 0)—.~C, ¢
fm B ~NR,— “NR,— = (€ = 0) =+ ~NRy= (C = 0) ~NRyg=+ ~NR,~C, (2 —+ -NR ;=50,~+ ~NR,~(C =
0)-C, o5k — = (C = 0)-NR ,—C, oHidk - —0-C, HiHk ~0-C | ofidk — 1 -C, HidE -NR,~C, 6
Fedt — R BTR -C, J - RSN RI ST A 1| B 3 DN E - KR —OH, -C, of
F.—0-C, JHidh. -S-C | JHidh. — FEFLM -NR ;oRo K ERACEE AUAX

[(0077] Y ¥ B34, —CHR,,—. —O—. —S— F -NRyy~ 3

{0078 At Arys Args Ay ArgsAres Ary Arg Arg At o Fl Ar o IR JROL M 65— % 10— JTHY
RN, B MR A 1 B 2 MR E ON FU S AR F (FTIR Ar .\ Arg. Arss ATy Arg. Are.
Aty Args Arol Ar ofEEAMTEHLFI AT M4 1 & 3 MK E - K. ~0H. -C | . -0-C ¢
BEEE ., —S—C, JREEAN -NR (R HUACEEE AR  F P FTiR —C | ot 2 AU M AN S ST B 4
1HE 34N - JHRHAR

[0079]  Het,. Het,« Hety. Hety. Hetgs Hetys Het,« Hetgs Hetgs Het o Het LB T HE 2
4- T 10- TTHIZRF, LAH 1 B3 M% 8 0. NFI S ZREF, H Ak Het, . Het, Hets,
Het,Hets.HetgHet, Hetg.Heto Het ofll Het ,AIEEAM Tk IBAN PRI A 1 2 3 NEE -
2 —OH. -C, ikt . -0C | JHe . -SC, Bt = 0.~ (C = 0)=C, HEFEFN ~NR Ry, K EUAREE AL
£ R R —C, JSREME NG AT RS A 1 E 3 A - REUN

[0080] 7, 7y 7y Z, K0 Z AU SRS s B C AN B
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[0081] mAln FEFEANIIEA 1.2.3 8L 4,

[0082] FEB—LHEHET, ZRPERMET R I LS W LT AE . A R S
VAR A BT 2. 2R KA. N- EAL R SEE A, A T2 W TR AN/ BRR YT
RIP2- BAEGAR P, o

[0083] AFNAEECRINHPHA ZCH, WA RN BEFHAZCH, WA RN,
[0084] RFOR L EIF PRSI HHIEE ~H, - B[E. -C, S —(C = 0)-R N —CN ; H ¥ pr
IR ~C, JEELHIFG AT ISR ST HE 1 F 3 NIk E —0-C, oHEFEABLFEA ;

[0085] Rk E -H I ~C, fede ; H bR ~C, S M F%E MRS ST HL A —NR 53R, R

’fb H
[0086] R,i%EE —HFU —C, ot ; HBFIR -C, B N EIE M RS ST AE -NR 5R6HX
v -

[0087] R,& -NR ,;Rs:
[0088] R -H;
[0089] Rﬁjig —C 1 GJ:]’%%\ "(C = O) _Cl Gﬁg\ —(C == O) -C 3 aﬂ:ﬁ%\ ~Het 5%[1 -C 3 sﬂ:iﬁ

H

[0090)  EHFTIR —C, g E TR A I gl 1 2 3 Nk E -0-C, JFH ~Het ¢
B EAR FEEUAY

0091]  HH PR -C, FREREF TR ARSI 1 2 3 ANk E -C | (BB
FEHUAL 5

[0092]  Ryss Rygs Ryge Rige Rigs RigHOTEANIRSZ MG B -H F1.—C | 3k

[0093] R,i%HE -H I -C, Hed ;s

[0094] A& —(CHy) ,-Y-(CH,),~ ~NRs~ FlI ~(C = 0) ~NRs~ ;

[0095] X, & ~0-C, JpEdk —.—C, JHEH -NR,— F1 —C, e &t -NR ,—C, JJ5dE — s H PR -C
Fekt - [ MTIEHAIMSI MY 1 B 3 MR E -C, SR MBS

[0096]  X,if H -0-C, ghEdk - —C, oHEdk —NR ,— s HPPR -C, Jek - f MEIZ AT
SLHAE 1 E 3 NER -C, bk HR R

[0097] Y #& -NRy;—;

[0098] HetgfE 4- £ 10- THIEH 1 & 348818 0N F1 S HIZIEFHIZIF

[0099]  Z,+ Zy~ Zy~ 2,00 Z S[A4EAN IR MR B C AN B

[0100] m Al n BN MITHAE 1.2.3 B 4.

[0101] 7EB—sEii AR, ZE ARG T R | 1SS G T ME . B R S
W HEAR A BT Z . 3 KA N- S i B A ), -T2 W Fip A0 / 8RIT
RIP2- BEEAH 3SR , H

[0102] ARZC HA,ZN;

[0108] RN R ,BUEANJhS H% B -H, - B2, —-C, k. - (C = 0)-R 0 -CN ; H b 7
iR -C, WEFERIEAMFIR ARSI A 1 B 3 MR E -0-C, SR ERERUL .

[0104] RIEE -H A —C, ofcdt s H AR —C | ohidE MM F R AL ST 3 -NR 4R, BX
s

[0105] Ry [ —H H1 —C, Jdk B —C, HREE 45 EI% MR S0 3 -NR (R EX

20
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[0106] R & -NR ;R.4:

[0107]  Rs& -H:

[0108]  RaEE ~C, (JEdk. —(C = 0)-C, JRdk. —(C = 0)-C, FFFEHE Het F -C, FHE
5

[0109]  FEFFTE -C, JRERENMEL AT o 1 £ 3 D E -0-C, JEHEM -Het
B ER AR EAX

[0110] B E TR ~C, JRETE S AL i | £ 3 NMEB -C, SRR
%Hl’fb :

[0111]  Ryzs Rias Rigs Rigs R RigfIE ARSI H%E B —H FU —C | oBEdE

[0112] RLIEHE -HFI -C, (fE ;

[0113] A% [ -(CHy) ,~Y-(CHy) ,—~ ~NRe— 1 = (C = 0) -NRs~ ;

[0114] X, H -0-C, Jhidk —.—C, Bt HE -NR ;= Bl —C, Kt -NRy—C, fudE — KPR C
e - MG R RSI Y 1 3 DR E -C, SREAECEEIT

[0115] X, E ~0-C, i — —C, fidE -NR - :H ik —C, S F: - BN AR
LA 1 E 3 MNEE - JSrdE R EREEUL

[0116] Y & -NRy—

(0117]  Hetyf 4- & 10- T EHE | & 3-MEB 0.NFI S AR EFHIRIT .

[(0118]  Z;\ Zy\ Zys 2,80 Z IR TRSI % B C FO N EL

[0119]  mF0 n B ANIRILHARE 1.2.3 BL 4,

[0120] 7L —sScia R, KRR TR [ 1L SR It L 7 M . I A K S
W BEAR A B BT L B KB N- S BRI, B T2 B TREF R / BRiE YT
RIP2— BB AH DB HR ., Hooh

01211 ARN, HAZC:

[0122]  RFI R , KB AN JRST M%) —H, - B, —C, oBidk. ~(C = 0)-R 1 -CN ; H i
IR ~C, BRI GAMT IR MR ST M BE 1| B 3 NEE -0-C | HeIE IEAERL ;

[0123] Rk Bl -H 1 ~C, bt R -C, Judk MG M RIS 7 Mgk ~NR 4R, HX
AR
[0124]  Ri% B -HF1 —C |, JdE ;H PP ~C | K dk (GG A IR ST HIAE ~NR 15R 6 X
e

[0125]  R& —NR | /Rig:

[0126] Ry& -H;

[0127] Rg%E -C, JJidE. —(C = 0)-C, S, —(C = 0)-C, Jhkedk. -Het 1 —C5 JH ki
5t

[0128] T FFIR ~C, JEEE MG AT G MR M ol 1 & 3 N E -0-C, JJedkfl —Het 4
HERAREEELAX

[0120]  ELE iR —C, (JFRERE I ANRIE M AT A | 2 3 MK —C | JHuEEAIEAR
%Eﬂf’ﬁ 3

[0130]  Ryys Rygs Ris Rigs Rips RAIEEA BRI HIE B —H FD -C | Sk

21
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[0131] R ik E -H M -C, ofedt ;

[0132] A% B —(CHy) ,~Y- (CH,) ,— F1 ~-NRg—. —(C = 0) -NRg~ ;

[0133]  X3EH -0-C, gbidd - ~C, otk ~NR;~ F1 —C, obTtdk -NR,-C, ohiddk — P Frik -C, 4
kb - BN TR AT A 1 B 3 DR B -C, ofidt B ;

[(0134] X, 3% E -0-C, JFEH - —C, Sk -NR ,— ; H BTk —C, JRE - RIS MEE AR
SLHLAE 1 B 3 ANMEE -C, bk YRR ;

[0135] Y & —NRp—

[0136] Hete 4- F 10- THIEE 1 E 3 MN%EH OWNF S WAFEFHIRI

(01371 Z,+ Zy~ Zgs Z,K0 Z (B IE S MR B CHI N 5 AL

[0138] m FlU n B DIHSLHIE 1.2.3 BK 4.

[0139) 7ERSMAYATE, A& BRM T T2 Wr. BB A/ BB ST RIP2- BREAE SC R RO A
KB B4k Er )+ L o b e 0 g B IDK P S A R BT 3 7E 2,80 Z o B B T Y B B A 5 A
S, Bridr BERE I RS S .

[0140]  7EX —5TH, AR BI$RM4E T -T2 T A / BRIGST RIP2- BEFAH SRR AR R
BRI & P RFE Z | 2,BR Z L BiEBE FH RS R I RIS, Frid’fr BRI

RS .
lo141]  ZEN—HTH, AKFRME TIEE L TIRMLEY)
[0142]

22
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[0143]

4
[0144] R4S SEIISKIGF B, RIP2- WU PO R
5 5 BT S  2K PRI e 30 B 55 P RS IR FE 4 b Law SR A EE
PRV 3 P 4T 5 5 DR DS 25 PR AL RO 5 AR 2 TR

o145) A KBEHMT AT TGN / IR RIP2- WIS HSORM WA SN, HEE
KR BHLED.

(01461 BkSh, AR FIIRGE T A K 9 0 f B SR ST 2 AT IS 5 52 RIP2
Bt 0 14 40 PR i < PR ST TS / BRI YT RIP2- B AL S B ) P o
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(01471  B&J5, AR BHIRML T TR A / BUVE YT RTIP2— BAEEAE S MO 75 75 s Bk DT v Ha M)
BHEENZRERHSIRHEWERAEEY.

(0148] REAVER

[0149) IMFEW#—HHERAKRE., UL THRRES, B E X T 4K AAERTT
. BAEBAHE T &, IiE X e T 5~ S MR E T EAS. A4S,
- 4A] 2 2% 81 900 3%k BR 8 B /O 5 AIE 0 T 15 4 3R A S A 3 B R Y — Foh B 2 P AT AAT LB AR AR
HE.

[0150] BRAEETFXAEME, AXHFHKE SR RENR - EBIERER| HAH RIS
VA Bz B A T B = — F  B S5 F R TR A s

[0151) M EXEEEEN, EE—HEY, ZRKPRET X I LSRR E.
A F Mk SN RTAE A BTG R K S N- SR BUE YD, B T2 W, T
B5F0 / BRYEYT RIP2- AESAE <05,

[0152]

[0153] Hrph
[0154] AFIAEEH CAINHFMA L CH,MA,ZN:BEFYALECH, A RN,
[01551 RO R, BIEANTRILHIE B —H - &, O —C, ghtdk. —0-C | ¢Fid. -S-C, &%t
H  ~NRR,p~— (C = 0) —R,»— (C = S) R, ~S0,~R, » —CN. -NRy—S0,~R, . —C; A FEFE . —Ar ,Fl —Het ,;
Hep Bk -C, RS ME R R I g 1 2 3 DNEH - B&E . -OH.-NR ,,R,,. —0-C, ¢kt
FFD -S-C, S EE UL
[0156] R,IEE ~H. - K& —OH. —C, ¢Hidk. —0-C, 2. -S-C, J7d. ~(C=0)-C, JT
FH.-(C=S)-C, JtF.-(C = 0)-0-C, (HtFE.~(C = S)~0-C, (JEHE.~(C = 0) -NR 4Ry~ (C
= §) ~NR,Ryg~ ~Cs FREEIL . —Het 4. —Ar,. - (C = 0) -Het, - (C = S)-Het,. —(C = 0) -Ar,. - (C
= S) ~Ar, .~ (C = 0) =C; JA LT .- (C = S)-C, FFIFTHA -S0 ,-C, Jpedk P Frig -C, Sk
HIEEMNEEH TSI MR 1 B 3 MEE - K&K -OH. ~0-C, jidk. -S-C, Stk —Het ;. ~Ar,
FI =NR, 3R, 4 1 ERA QL ERAK 5
[0157]  Ry&EE -H. - G, -OH, -C, ¢bidk. -0-C, . -S-C, oHiZk. - (C = 0)-C, ¢4
H.—(C=9)-C, hiF.-(C = 0)-0-C, HiF.~(C = S)-0-C, ¢kt~ (C = 0) =NR »4R3.~(C
= S) ~NRygRa0~ —Cs cFA b L ~Het 5. ~Ar;. — (C = 0) ~Het,s —(C = S) -Het,+ —(C = 0) ~Ar,. —(C
= S)-Ar;. —(C = 0) =C, JFhkidh . ~ (C = S) —C 5 JFRKEEFI -S0 ,~C, Kotk ; ik -C, %
BT RS Y 1 & 3 NEE - KE . -OH. —0-C, JFidd. -S-C, Jidk. —C, FF
gk —Hety —Ar,F0 -NR (R o[ HUACHLHRAR
lo158] R JMAZHuIEE - BGE . —OH. —C, fidk. -0-C, fidk. -S-C, (Hudk. -NR ,R;5 —C5 JF
24
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Kt ~Argfll —Het ,;

[0169] R0 R4 ANJh L HuI% B -H. —OH. - &, —C | oHe k. —0-C, Sk, -S-C, ¢kt
H. ~Hetgs ~Ar, . —C,; (JFRBEHE . —SO ,~Ar,+ =SSO, —S0,—C, fedk. —(C = 0) - —(C = 0)-C, ¢kt
H.-(C=8).-(C=9-C g, -0-(C=0-C, bt -0-(C=9)-C,fm&. -(C=
0) —0-C, SEHFN —(C = S) -0-C, (B HF ik -C, ST MELLHFNIR S i 1 = 3
ANEE ~ BTE. ~OH. ~0-C, (KTHE. -S—C, JJFEE. —C, FRfEH . —Ar |+ ~HetoHl —NR 53R, HIHUAR
FEEA 5

[0160] ReiEE —C, ¢k . -S0 ,. —S0,~C, HeFE . -S0 ,~C; JAEHEE.-(C=0).-(C=0)-C
Frd .~ (C=0)-C, JBEE.—(C=0)-0-C, JiF.—(C=0) Het -~ (C = 0) -Are. - (C=0)—Cy ¢
FRfEEE ., - (C = 0) ~NRy;Rgzs — (€ = 0) -NRy— (€ == 0) =Ryp» —(C = S) . =(C = S) —C, ohi . - (C
= §)-C, JHE. —(C = S)-0-C, JEHt. - (C = S)-Het 4. —(C = S) —Arg. —(C = S)-C; JFA %t
F. - (C = S)=NRyRygys —(C = S) —NRy;— (C = S) ~Ryp~ —Hetg —ArgHll —C ; FRHEEL ;

(01611  Eoop Bk —C, (kB B9 FEIE RIS ST iR 1 B 3N E = 0.~ K FK . ~0H.-0-C, ¢
$E B, —-S-C, oft FE. —C, 1 K& . -Het 4. —Args ~NRyRpgs —(C = 0) ~NRysRygs ~NRy (C =
0) ~“NRysRog~ = (C = S) =NRysRps B =NR 43 (C = S) ~NRygRog F AR FLHXAT  H

[0162] MR -C, JAERMEFMEIEHBFIL T 1 B3 MEA -C, Stk = 0.- K
. -0l —0-C, JHikt. -S—C, (Hedh. ~Het ;5v ~Ar, T —NR 5Re;+ = (C = 0) “NRgzRs4+ —NRgs (C =
0) “NRg3Rsq~ — (C = S) ~NRggRs, Fl1 —NR 45 (C = S) ~NRy3Rs, FTERAR L EUAR 5

[0163]  RgEE —NR 4~ (C = 0) —Rygs ~NRyy— (C = S) —Ryg+ —NRyg— (C = 0) ~NRy;Rys+ ~NRys~ (C =
S) “NRy;Rys + ~NRgq= (S0,) —Rggn —NRyy— (C = 0) =0—Ry5 —NRy,~ (C = S) ~0-Ryg+ —0-(C = 0) ~NRy;Rgs
FI -0-(C = S) —NRyqRas:

fo164] Rs\ RIO‘.RII‘ RIZ‘ Ria- R14~ Rlﬁ‘ Rig~ Rizs R18‘ Rxe* Rao~ R21\ Rzz\ st\ R24\ st* R2G‘ R27~ st\ Rag~
Rao~ Ryss Rao~ Russ Rags Russ Rugs Rur Rugs Rug~ Rugs Rags Rug~ Rag Ravs Rag Rygs Roon Rogs Rog 1 R 55 HIEEA
T HIEE -H, - KE.= 0. -0H. —C, ofeddk. —0-C | HiHk. -S-C, Juk. —C, JFhbtHk. —Ar
A -Het LR Bk -C | (Su BN EAMEEM AR | 2= 3 NMEE - R -0H.-0-C, ¢4
e, -S-C, hiFk. -C, FFkudE -Het ,« —Ar F0 ~NR 5 Ro, B R EEHUAX

[0165] Ry, 1 R o, AN I 7 ik B -H, - 3. —OH. -C, (fidk. —0-C, Jidk. -S-C, Kt
H.-C; JFhBiEE . —Ar 1 —Het ,o:

[0166] Ry i% B —-H.~OH.— BGE . —C, ¢Stk —0-C, Hudl. =S-C, %tk ~NR 4Ry —C; FF K
H | -Ar fll -Het 4;

[0167] R ¥ B -H. —C, oBIAM —C, FRfRE: A FTE -C | S r MLt fngh 7 it
W1EINMEE - KE.-OH.-0-C, B -S-C, ¢Stdk. —Het 5. ~C; JFAKEHE —Ar F1 -NR Ry
B EAC R HAR

[0168] A % B - (CH,).-Y-(CH),-~ -(C = 0)-.~(C = §)~-.-(C =
N) Ry~ = (S0,) =+ =S0,~NRs—. = (C = 0) -NRs—.— (C = S) =NRg~+ ~NR,— (C = 0) -NR,—.-NR;—(C =
S) =NR;—+ =NRg—+ —NR;— (C = 0) —0—. -NR;~ (C = S) -0— F1 —CHRy~ ;

[0169] X% —C, kil ~.—0-C, Ftd -.-S-C, ¢bidt —.—(C = 0)—.-NR,;~(C = 0)-.—C, ¢
gL ~NR,— ~NR;=+ = (C = 0) =+ =NR;—(C = 0) =NRg—~ —NR,=C, o}t ~ -NR ;~50,—+ -NR;— (C =
0)-C, HEdE —. =(C = 0) -NR ,—C, JJ2HE ~. -0-C, JHi -0-C , fEFE - M ~C | S -NR,—C, ¢
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fedk - s PR ETIAR -C, JadE - MENMEE Rt 1 3D E - XK. -OH, -C, ¢kt
F . -0-C, htdk., —S—C | ek, — FILFN ~NR 3Ry ERALIE B

[0170] X, 3% E —C, J5dk —.-0-C, fEd —.—S-C, i -.-(C = 0)—.-NR,~(C = 0)~.—C, ¢
$EdE ~NR,~ ~NR,— = (C = 0) =+ ~NR,~ (C = 0) ~NRgy—~ =NR,—C, T3 — =NR ,=50,~+ =NR,~ (C ==
0)—C, Jdk . —(C = 0)-NR ,~C, (52&E - -0-C, JJtH -0-C, S - F -C, HEF -NR,C, 4
Bk - HF TR -C, obEdk - B MEEMAISI A 1 2 3 MEE - 9K, -0H. —C, %
. -0-C, Bedk. —S-C, ofrdk. — FRFLFN —NR 5oR,HIERACEEEA '

(01711 Y% B %2, —CHR,,— —0— —S— Fll -NR,;~ ;

[0172)  Ar,~Ar, AT~ AT, ATg ATe AT, ATg ATy AT o 1 Ar | BN IRSZ I 5- & 10- T
VRGN, HAF A E 1 B 2 DEE O NFU S BIZRJEF BTk Ar . Ar,. Arg. Ary Ars~ Arg.
AT~ Args ATl Ar [ FOMT AN SE ST A 1| 2 3 NEE - K& -OH. —C, $iFE.-0-C
SREE . —S=C; JREEFT -NR Ry BB s BTk —C , obr 2 B 45T 35 S R0 3 ST M 4%
158 34 - X FEEAL

[0173]  Het,. Het,. Het,. Het,~ Hetg Hetg Hetys Hetgs Hetos Het o1 Het |, %5 AN Jh ST i 2
4- £ 10- TR, HABAE 1 £ 3Nk E 0. N S B ZEF, H AT IR Het,\ Het,. Hets,
Het, Hets Hetg Het, Hetg HetgHet o Het ,AIM AT HUFIIR I A 1 22 3 DEE - 15
Z . —OH. ~C, oBEHE . —0C | Bk —SC, oHidk.= 0.-(C = 0)-C, HEFH —NR ,, Ry, I ER AL ER
A H TR -C, JREMEMMTIER ARSI 1 2 3D - g REA

(0174 2,3 Z,\ Zy 2,00 Z MO % B C RO N B

(01751 m F1 n B MSLHE 1.2.3 B 4.

o176 RRAEB s fesE, TA LRFEFHATLLABTAD T HE B M. #n, ZAR-(C=
0)-NR— A, —(C = O)- I & T X, B NR- ZEHET X, 8, - C=0-"&EHET X,
B -NRy- E8:T X BN A —(C= 0)-NR— B, B AR A A “ 2847 #9/E —(C =
0) =, “AafF/4” & ~NRy—

[0177]  fRikHh, A BlAnAE A (AT REE A 804> (BPEEM S, - (C = N) RuH ) -(C =
N),=(C = 0)-NRs"H [ =(C = 0),—(C = S)-NR;H 1) —(C = S), -S0 ,~NR;— F ] -S0,% ) i&E
BT X BUE, A B A AT EE G L35 (BIEATT S, - (C = N) R (Ry) =, - (C
= 0)-NRs"F 1] (NR) =, —(C = S)-NRg"HH ] -NR 5, —SO0,~NR;— H [ -NRs— 5% ) T X,
[0178] Pk b, X B W 2 X (P GE{E 1 22 F 4 (AP A& 5, -0-C, k& &
] —0, -S—C, kEEE Y =S, -NR 4= (C = 0) Fll -NR,—C, oLE & 1 -NR ;, =SO,~NR, # [ S0 , %5 )
T TR 2,-2. 55 FE AR S H 0. BE, X BIE X BRI REE RS 84 (BRI R 44T
B, -0-C, ¢hidk . —S-C, JFEIF -NR 4—C, JSEEFM (C, Jtdk ) -, -NR;~(C = 0) P -(C =
0), —=SO,~NR;F ) (NR ) — 25 ) T Ak Z,-Z, 55 HBUR F &5

[0179]  fLik #h, X B T R XM AT REE B £ ¥ 55 (BPEEW T, -0-C, bt & P
) =0, =S-C, JREFHI -S, —(C = 0)-NR ;[ —(C = 0) , -NR ,—C, I H ) -NR ,, —SO,~NR,
P ~S0,%5 ) 4T B uth nee e B 43 . B, X LB 02 X B0 AT BEAE A 2 38 4 (B B4
T, -0-C, Jidk.—S—C, HeFAT -NR ,—C, hi 1) (C, kitd ) —, —(C = 0) -NR ,Fll =SO ,~NR,
I (NRy) — 55 ) EHT FriRat e e ng 55 93

[o180]  BRIEFB SRS, HRIFIRNER T A KHTAEA.
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01811 MR ZAR KBS, BIE X BAA ME, T W AT R EH LT I 5E SCRiE

[0182]  ARIE“kiH” B HBMERD —WAREN— MBI EEMAMH R, —HORYL, &
KRR S 1 E 6 NRE T . Fa T LR BB EE, 35 7T a4 ST e H B3 B =
BREFZENET TR R THRRIEF GRS MWREFRE. B, #la0,C .
RERIBEE 1 E 6 MRETHRE. REMSHERRE. ZE. ERNE RNE. TERRE
Sk (BIIMIE TR B TEENTE) JREEHRWE . CEREFHE. C-Chizkt
EREREA 1 E6 NRBEFHES. . XM, AR EPE.ZE ERE. RHRE.
TERESHE (FIWETE.BTERITE) REAHLROE CELHAEFA
IR T R PRI EFUER T

[0183)  RiE “fTitith B ENACHISe L ” B4 7EATAT v] FH B3 sl — DB E D EURE (B
w1 E3ABRE. I 1.2 3K 3 AMNEREDR 1 E 2 NERE ) EERBRHEE. 13
AR RO AE PR H MESE B HE - S . -OH H BRI A% . -0-C, (ki k. -S—C | btk IR F7
[0184]  Rif “Frii” B BHMIEND —HAREHN —H o BIBIFRGER, B, R EFHRE
IR AN B A B B A R R . R aRArE MR EE s mAe (& 1802
AN ) BB IRRE M ER ., RERAEFRDITEE 3ARELDRET, LEFRES
KBAAE 3 E 6 MNEF. RN OFENIR TR T & FREFOH,
[0185) 2N STIR Bt B FF e 2 0 B0 38 4 EUAC RO BR e 2t , 3L o B iR BRI m) 4 — IR BR & IR AUAR,
LR B — Y PR IR ER =0k o BRI WA B —C, ot 250 b P & SCRO AR e AR Je % .
[o186] &P MHIBEE Ny a0, Bl B A BN B F R S8, BB HER N
“Trkrdt” B . PHREBERIERGEPAIFETYFE. BZE FRVPE =R E TR,
MW REE.ZETE. L, 2- THETVZE, A PHELNTFRE,

(0187] @E, AR P TN ELE SN EEHEMNYHERRENRE . WF
TE W 57 B BE I BR s B T3, AR 4l A 3 B (6 IR T SOAS [ (0 R T R T A — B
SHIDTFEM. RTRBEX— &, FHFEHKESHLE, G GeiEEm fEL 5
s—CH,CH,CH,— , *—CH (~CH,CH,) — BY, *—CH,CH (-CH,) —. [E]#Hh, C3 LI LeHk Al G

[0188]

[0189]  IASEMKARIE ~ M~ AHBERS —NEEAN IS RIEEFKRN. T2
LRI BB ABA PR ELE (Fl,3 & 6 THREIRIF RS, B 8-10 TR 25 ) , HER
S ANEWREFR DA E L —AMRRTF. SEREFHATEFANSNIHFATRE 1.2.3
4 NG EEETF RRETM/ BB TFHRRT . R R R R R B
—AEEANBRER IR (01 F 4 NEREE . BRI0 1.2.3 3 4 MERAE ), PR AU
B b 3 sE SR AR L ARG e _

[0190] 77 {51 2k iy 2% B ok P 60, 66 R U 58 . (20 O T L bR I b o L Ik e S22 L S MR R AR B
DR A o | S O U R | MR AR R | S R P B | R R TR FETIME M R L SH- M| R R R
SRR, R R AR I A R O e R 2H— AE e BRI Lt e K | 2 WL R
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B3 ML R WER L L LN 5 3K L AH- PERE L daH- MR L | 2 SUARIR R | WKk R A L R R 2
2 bk e Ok 355, 3— PLL A Wbk K | bt A 3 . 4 —2H- Nk R 3k L 4H- mb a3, 4- & -2H- mb g
BOEREE L E IR T LRI T S 3 S E IR AL, 3- @ kT .2, 5 ZE KM
L 3 (2, 5-dioximidazolidinyl) .2, 2, 4— Wk 0 B 2. 2- S0 X UR 0 . 2- AN AL g e B
(2-oxopyrrolodinyl) «2- S48 Z 4% S B . — SUNGI Wk 5 | [0 40 okt v 35 | DY 200k L Y L EE
gy 35 | 70 45 bk o L D7) S5 e AR B L R P B £ T K B L B TS M BRI L, 3

B e E (1, 3, 5-trioxanyl) ~6H-1, 2, 5— W& — W& . 2H-1, 5, 2—-  WE & . 2H-oxocinyl.
1H-pyrrolizinyl FU% -1, 1- ZEACMEMY 2 N~ FF B Ak R v e P mph e 4 30 R AL g8 e 22
I e s | MM e s S | R O L T RO B L TR B | W bR I | A 1 R A | R MR I | R A
Fe | VY S ALY e A RN DU SR kR 2
[0191]  8-10 TLHIZRFFE BT EASKIR - ZA, HEFA T B4 EFERA Y
ZEALE Y, Bl N8 (4. 5] 3¢5, H 2 B DRI LRI E B IR &) .
[0192]) AR FAMARIESE " ERAEA-I0NEFHE AWM. FRER. 5
RS FEAE AT BT RLEN TSN EY . 5 EE 00 RR I f 6 & R EE
BEUEE WHESEEL 5- Bl 6- PUE ZEH . 1-.2-.3-.4-.5-.6-.7- T 8- BFE  1- B 2- ZKH . 1-,
2- 3R 3- B 1-.2- B 9- B . 1-.2-.3-.4- 5K 5~ J&# (acenaphtylenyl) .3-.4- B 5-
A& (acenaphtenyl) \1-.2-.3-.4- B 10- 3E . 1- B 2- H AR ZIFEHE . 1.2-.3-F 1%
H.4- B 5- @ AL R 5-.6-.7- Bk 8~ IUAZE L. 1, 2,3, 4- UEFEE .1, 4- ZEFEH. -
3% [a, d] FRBEILA 1-.2-.3-.4—- 3% 5- B3 4RI F .
(0193]  FFLIFAT LAFLE AT — N ERE N EUCFEER AR . ATt 4l BRAR B9 55 "R 5 AR 47T
AT S S Akt — D ER 2 M EEE (fin 1 & 5 ANERACE:. H a0 1.2.3 8L 4 AR
RE ) HOFS R, PR B E B8 B SR SR AR LE B AC R b 2 o
[0194) SR 3% 5k of RORR IR 4 2 JR TR 54X, HR b7 A SR FE AR SC P A PR AE 28 5 B3R .
[0195] A AF AR ARIE“RFE A GIERNS —BEAW &5, BBEART 5 2 10
ANERIE F RIS HRER, Fooh — AR S MR R F AT B EUR R F AT 8. b8 55 Favdk R
) P S A, 4 o MR e LV TR R | R ) e | L ML | i | WRENAR R | S NAR L RIS RL | R A
Fo, Tk naE et g et PO RL RS = R | ngE M 3R | b B g L b g R L ik
e | PR R | RS R BEMECRL | gL kI [2, 1-b] [1, 3] MEMEEE MBS (3, 2-b] BR
WL L MEmY 3F (3, 2-b] MEmMY L mEN (2, 3-d] (1, 3] MEMEIE MEMY IF [2, 3-d] WRMEEL | Y e
3 [1, 5-a] MEoE R 05 3E, P RUEIEE S I5| MR SE R Rk B L R 2R R R B L SR IRy B
SNy L I ML TR IR BRI L L, 3 FR ML |, 2- R E R ER A 2, 1- B LR
MedE . |, 3- FEIFMEREEL |, 2- FEIT SEMAIE 2, (- I SR IEM L IR =g |, 2, 3- R IF
URE T MREL 21, 3- FEFFUE TR 1, 2, 3- ZRFME TS 2, 1, 3~ IRFME ML IRy St
Fh RS L keI (1, 2-a] ALE L6~ EAQ - kR ~1 (6H) - Bk 2- EARALLE -1 (2H) - 2.
6— X - BEE -1 (6H) — 2. 2- EARALnE —1 (2H) - .1, 3~ 2R IR 1A) 0 0 m A i AE . B
I bk S | OSBRI | R POk R | s R R L 7 SR RS I MR L6 R ARSI WAL L 5 ARG MR L4 R
ZR 05| Wk
[0196] “/EhHiBE BRI &S H £ TR AR — M RENEARE (Bl 1 £ 4 MR
28
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Fofian 1.2.3 B 4 DERE: ) RIZTS R, BRI E B b SCETE IR BRI e .
[0197] fERHFAREEFAM —IWIHIAREXZE (halo BL halogen) — MZ T F IR B LA
B HAEPDE &I ETE . '

[0198] 45 7S & B o 18 FH RAE “HEERAR I 7 B, & B AE R B, 748 A “HEEUIRAY” R
g R F B AR EDNEPL AR E AR BN, RERBENREFRIEENL
BN AR, BT S 2Rt &, HIXERI LAY - HEBIRE U2
MR BL IR A 045y B8 B A F B2 o) LA KB 1 v 77 AN/ BLOSHTl.

(0199) 73 B AT/ e ik BAC T, ix 26 3 1 AT Re g BN A — IR B % 4R, BLAR st — IR R IR
=R BURETR] LAE B B SCR s IR L B B b

[0200)  tZASCAE A BARIEE 0 “ G AMEE A - B R 2 L 5 R B e 7 B i
g BUAC RO SR 2 L 55 BEIRIF He Bk~ 2 F T 1% s 4 B AR AR e 228 A7 28 S A IR AR B 55 R0 AT
1 3B 3 AT e

[0201)  FE- RIS, A LI BT I, BAR N RO 4 508 4 K BRI A T BE & LA TR
SRR/ B A R MR T RAETE, B E AR T LA Rk R 7MWk E/2- 714
PR STAEAYSE FAE (RO XS BR A A R ST BR AR AR ) KX BT AR A E W IR

NR A8 A .

[0202]  Bb4h, AR BFEESL RIS A, L5 (D HeWHE, B8k - —
MREDPBRFRAETSEARAFRERANEFARIRELAFRNRETREHFER
EFEI &R, LB (1) (A WrI R 2 6 S B 85 Bk B BB I 3 i 4n .
"CUONLMC 0 B PR, S RAL RARC RO (1) AT T AN / BUR AL AT
sE . Ban t'c A0 °F MG K AT BT PET(IEB-FRETWEMRE A ) . PET AJH{EL
W7 B v o BR B T L, L AT LA AR B (0 05 S0k A T I PR A A ks ARER IR . BRI Tl
A PK, BIEEM S A . BLRFFCHR (D &9 —RT LUE T AT 0T SCA TR R
i skt % I FH Bl AR R BV ) 3R18 i AR R AL ARC BT

[0203]  49:47E4% R B o fF B RE“A RIS AR ER , BAEBFER T H914
EMAEAIEETE. XNRIBHIER | POREAESY . ENTRTEY N- W) &5
FILH K& Sk BRI SNE R &Y AR R MR e RS UMY BT
Ae A0t LA BT SR BB . IR &1 N- FALTE R & A B KRR
&Y « K — DR EAEURFHEMRATER N- E W) .

[0204)  BUIAE i3 B A 00 BT IO BE SR A5 4T G, bR ElE B TR SO AME AR L U
FR—" (“a”.“an”) F“i%” ( “the”) BB IR Y. (EARGIF, “WUEW” 2 —H
sl — ML E Y.

(0205] AT B AR N R AT it 3R figf b SCRER i ARERN7E YA B E AR R EARE .
[0206] FE—AMHEERSSET RSP, ARERET R T MAEMRE R E LR
KA SN e A AR BT 25 B KB N- SR RBUE R s A T2 W AP
/ BLIETT RIP2— WABEAHOCRIR s Hp LR — ik 2 TUEA - ‘

[0207] A FOAEE CHIN P A & CH, M AR N BERF2AECH, A &N
[0208] R0 R, AU DIRSIHE E -H, - R -OH. —C, &k, -0-C, gk, -S-C, Ht
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F . ~NRR 0~ — (C = 0) —R,+— (C = S) ~R¢~—S0,~R,+ —CN. —NR;=S0,~R;+—C, I $i 2 . ~Ar .l ~Het ;
H PR -C, RIS kA gk | & 3 Nk E - BE . -OH.-NR |R;,. ~0-C, &%t
N ~S~C, ot 2k B BB

[0209] RA%EE -H. — BIZE. —OH. —C, k. —0-C, k. -S-C, hidk. —~(C = 0)-C, 7
F.-(C=8)~C, Jrd.-(C=0)-0-C, J7H.-(C = S)-0-C, $tF.~(C = 0) NR ,;R5.—(C
= S) =NR,;Rpe~ —C; FFEEHE . —Het 5. —Ar,. — (C = 0) -Het;s —(C = S) —Hety. = (C = 0) —Ar,. - (C
= 8) ~Arya—(C = 0) —C, JFFLEHE .~ (C = 8) —C, FAREFEFN -S0 ,-C, JEFk ; HPFTd -C, bk
B MEE ARSI MR 1 = 3 DR E - K3 -0H, -0-C, ghik. -S-C, ¢ficdk. -Het ;. -Ar,
1 ~NR, R, BB ACHE ERAR 5

[0210] Ry%&E -H. - M Z. ~0H. —C, (b, ~0-C, Fedk. -S-C, k. ~(C = 0)-C, bt
FH . -(C=9-C, JEH.-(C=0)-0-C, JitF.—(C = S)-0-C, HiFe.—(C = 0) -NR 1R~ (C
= S) ~NRygRug~ ~Cs P EEHE . —Het . —Ary. — (C = 0) —Het,s —(C = S) ~Het,s —(C = 0) ~Ar,. —(C
= §) —Ars. —(C = 0) ~C, FF . - (C = S)—C; FALEER ~S0 ,~C, ook ;H PPk -C | bt
S MME G AIRSI Y 1 B 3 NEE - [E . -OH. —0-C, fuFk. -S-C, HiF. -C, JFF
YR ~Hetys —Ar Fl —NR R, s FUERACELERAX 5

[0211] RIMSTHEIEE - BGE. -OH. —C, fidk. -0-C, b3k, -S-C | o5 EE. -NR ;;Rj5 ~C5 3
Bk —Argfl —Het 43

[0212] R I R, MIEEAPhIT %L B -H. —OH. - B . —C, ¢kEdh. -0-C, JiE. -SC, &4t
. —Hetgs —Ar,. —C, FFhHEFE. -S0 ,-Ar,. —S0,. —S0,~C, (k& - (C = 0). -(C = 0)-C, ¢}t
. -(C=8).-(C=9)-C H. 0-(C=0-C,gFH 0-(C=95)-C,JtH&HE . -(C=
0) ~0-C, FEFEF - (C = S) -0-C, St dk ; L Frid —C, SrFERTATIRMANIR I 1 2= 3
ANk - BE . —OH, —0-C, ¢ktdk. —S—C, JBiFE. —C, JFALTHE. ~Ar |\ ~Het Ml —NR R, HIEUAR
FHEAL

[0213] Rk —C, ghed —S0 4,2 =S0,~C, (Hidk ~S0 ,~C; FhpE e, - (C = 0) .- (C=0)-C
FEH ~(C=0)-C, JEH .- (C=0)-0-C, Hid.-(C=0)-Het ;.- (C=0)-Arg.—-(C=0)-C; ¢
Fppdt . - (C = 0) =NRy Ry —(C = 0) -NR;;=(C = 0) —Ry —(C = S) . —(C = S)-C, oheFk. - (C
= S)—C, MEL. —(C = S)-0-C, Jidk. —(C = S)-Het 4. —(C = S)-Are. ~(C = S)-C; JFF k5t
FH. -(C = S)—NRy Ry ~(C = S) -NRy;~ (C = S) —Ry, < —Hetg —Arghll -C ; JAKEIE

[0214]  HFFFIR -C, eI MEE MRS gk 1 B3 NME B = 0.~ #& . -0H.-0-C, ¢
fE H. ~S-C, 5 H. ~C, JFF 45 FE. ~Het g+ —Args —NRysRops —(C = 0) -NRyRyg+ —NRy3(C =
0) ~“NRysRog~ = (C = S) =NRysRys 1 —NR 553(C = ) ~NRysRo HUHRAC I HRAC ; H.

[0215]  H A FFIR —C, AR E TR M g 1 E3MEE -C, S = 0.- X
2. —OH. —0~C, (it 3k -S-C, buEt. —Het 5« —Ar,, Fl —NR 5;Rgy+ —(C = 0) ~NRgyRg4+ —NR3(C =
0) —NRgsRss« = (C = S) =NRy3Rs, Fll —NR 45 (C = S) ~NRg3Rs, AU ERACIE HR AL

[0216]  Rgi%E —NR 5,— (C = 0) —Ryg+ —NRy,— (C = S) =Ry5+ —NRys— (C = 0) =NRy,Ry5+ —~NRyg—(C =
S) ~NRy4Ras+ ~NRy,= (S0,) =Rgs+ —=NRyy— (C = 0) —0-Ry5+ ~NRy;— (C = S) =0-Ry5, —0-(C = 0) ~NRy,Rys
Fll =0~ (C = S) =NRy,Ry5:

02173 Rg Rio~ Rits Riss Ris~ Rigs Ris~ Rigs Rz« Rugs Rigs Raos Rais Rogs Rz Rogs Rogs Rogs Rogs Rogs Ryge
Ryo~ Rap~ Ris Russ Rags Ras~ Rugs Rz~ Rug~ Ras~ Raon Rags Rus~ Rag~ Rayrs Rags Ragn Reon Reys ReaF R oo HIREA
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I HIL B -H. - BT .= 0. —OH. =C, B &t —0-C, JHt . —S-C, Jtdk. —C, FLedE. -Ars
A -Het B ik —C |, SRR MFE IR 1 B 3 ANIEE - KFK-0H.-0-C, ¢f%
B —S-C, bk —C, FhFidk —Het 5 ~ArgFl ~NR g, R, BYEUARHEL AU 5

[0218]  Re, 0 R[4 N ST HIE B -Hy - B, —OH. —C, fidk. —0-C, fifk. -S-C, bt
Fe | —Cy HBER . -Ar T —Het ,o: A

[0219] R & E —H.—OH.- BIE.-C, ¢BEHE. —0-C, EFE. ~S—C, oJTFE ~NR 4Ryzn —Cy KT
F | —ArFl -Het o

[0220)  Ryi& B -H. -C, BEHA —C, FAKEE ;PR -C, JrEEMEMEEM AT
BW1EIMEE - KE-OH.—-0-C, JEIH.-S-C, FEEE. —Het 5. —C; JABEEE —Ar JFI -NR 44Rys
[ BR AR L ENAR

[0221] A % B - (CH,),-Y-(CH,),-~-(C = 0)-.-(C = S)-.-(C =
N) =Re= = (S0,) =« =S0,~NRs—+ — (C = 0) -NRs—.— (C = S) -NRg—+ ~NRs— (C = 0) -NR;~ ~NR;—(C =
S) =NR;—+ =NRg—+ ~NRg— (C = 0) ~0—+ =NRy— (C = S) =0~ Fll —CHRg~ 3

[0222] X% E —C, J5dk —.-0-C, JH —.-S—C, JiFE - (C=0)-.-NR;—(C =0)-.-C, 5
$5 3 ~NR;— —NRy— = (C = 0) =+ —NRy— (C = 0) =NRjg~+ —NR3—C, ¢5eH& — —NR 5;=S0,~+ ~NR;— (C =
0) =C, JJmH: —. —(C = 0)=NR ;—C, ki d& —. -0-C , HiH -0-C | S & - f —C, fid: NR;—C, ¢
el - H R TIR -C, JHidE - MM EIE A ST A 1 3 MEE - K Ol -C | bt
B -0-C, ghtf. -S-C, udk. - ZIF -NR 4R EAEE B

[0223] Xk —C, Jbidk —.—0-C, 3 - -S-C, SiFE .~ (C=0)~.-NR,~(C = 0)-.—C, ¢

0) —C, (Bt —. —(C = 0)—NR ,~C, (B —. -0-C, fiFk -0-C, brdE — F -C, Jud: NR,—C, ¢
SRFE - (H AP FTIR —C, JEE - MG ST | B 3 Nk E - E . -OH. —C, ofF
H . -0-C, JHiFt.-S-C, Jordk. — FEF —NR 4R, HIEACEEEAN

[0224] Y B EH#EEE. -CHR,,— —0—. —S— F -NRyy— s

[0225] Aty AT, ATy Ar, Arg. ATg. ATy Arg ATy  Ar o Ar | ARSI IL R 5- & 10~ JTHY
FIER, TEHES L B 2 Nk E OWN RIS BRI T TR Ar). Ar,. Arg. Ar,. Arg. Arg.
At~ Args AreFl Ar BT HE AN ST ik | & 3 DMk E - X -OH, —C, ftdk. -0-C
JEEE —S-C, R EEFT -NR Ry U BUACEEERAR « B o BTIE —C , o585 B 9 I S AN ST I A
18 34 - &N

[0226]  Het,. Het,. Hety Het, Hetgs Hetes Hetys Hetgs Hety Het,oFil Het i 45 AN SR H R
4~ % 10~ FTCHIZER, HHEH 1 E 3 D% A 0. NI S & F, FoH iR Het,- Het,. Het;s
Het,.Hets HetgHet, HetgHetq Het oF Het IS MEE A HH | £ 3 DiEE - =
# . —OH.-C, (JEEE.-0C | S -SC, JRH .= 0.-(C = 0)-C, JEEFI ~NR 5, Ry, I HUA L HL
R FH PR -C, SREE AR AR A 1 & 3 A - KRB

[0227] 7,7, 74+ 7,00 Z SHOGAN IR HBEE C AN . B

[0228] m#0n MEANMEIIRE 1.2.3 804 ;

[0220]  #5Rth, GA SO A G X AN XA 8, RS e ATE RN 2 B — & IE RO L
N W Ak A . IR T T DATE K ERRL, nak s g o AT A5 1] R AR AT — DN EAE, (B2
Pi%k LA R SCETR B 05 B FETE ¢
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[0230] XFFFRI:

[0231] X 3EHE *—C, Bk — %—0-C, JEdHt —.%-S-C, gkt —*—(C = 0) =.-NR ;- (C = 0) —.
#-C, HedE -NR 5=+ *~NRy—+ %= (C = 0) =+ %=NR;— (C = 0) =NRyg=~ *—NR;~C; T IE — *-NR 5~S0,~.
*_NR.‘;_ (C = 0) —C] 5}:7_1“2% S (C = 0) —NR 3_C1 6}:7%% = x%=0-C 1 hﬁ% -0-C 1 ﬁkﬁ% - 22[] *=C 18
$EdE -NRy-C, e — s H P AT IR ZEARIEIE T « R T 5 HB MG AT

[0232] X, B *-C, Edk — %-0-C, oSt dk — *¥-S-C, Htdk — *— (C= 0) - *-NR,~(C = 0) .
*~C; BBk —NR ,— %—NR,— %— (C = 0) = %=NR,~ (C = 0) ~NRgo—+*~NRy~C, o}t FE — *—NR ,~S0,~.
*-NR,— (C = 0) —C, obtdk — %~ (C = 0) -NR ,—C, ¢}t —*~0-C, ghtdk —0-C | ghidh ~ Fl *-C | ¢
JEdE ~NR,~C, ofidE — ; H P iR Z HE AL E T * e Tutt e e ng 15 5

[0233) ZE—MUERSEHEARF, ZRARE TR I UGB HLERGE, TR
Mk P B A BT 25 2L K& . N- E AL sRBUA AL, B -T2 T Fn /
BRYR YT RIP2- BAEGAECZR I,

[0234] ARC HA,ZEN;

[0235] R, FI R, HIANIEILHIEE -H. - K FE OH. —C, fud. ~0-C, bk, -S-C, okt

F -NRgR,o~— (C = 0) =R, — (C = S) -R,~—S0,~R,+ ~CN, -NRg~S0,~R,. —C; JFAfEHE . ~Ar .1 -Het ;
BHFR —C, SR MNMEE ARSI AT 1 3 N E - & -OH.-NR |R;5» —0-C, &%t

FF -S-C, ofu 5 H BRI EUAY,

[0236] REH -H. - WZ&. -0H. —C, fidk. -0-C, JiFE. -S-C, S, ~(C= 0)~C, o}t

FH.-(C=9)-C, JtF.-(C=0)-0-C, JtF.-(C= 9)-0-C, (JtF.~(C = 0) =NR Ry - (C
= §) ~NRy/Ryg~ —C; (FRIEHL . ~Het 51 —Ar,. —(C = 0) -Het,. —(C = S)-Het,y, —(C = 0) -Ar,. - (C
= S) ~Ar,.—(C = 0) ~C; JAHEE .~ (C = S) -C, FFFRFAN ~S0,-C, ek JLHFTE -C, JoH
HIEEAMTE AN IR ST HE Y | 2 3 DNEE - B -OH, —0-C, (St . -S-C, k. -Het 4. —Ar,
F~NRy,R B EAC L BEUAY,

[0237] R,iEHE -H. - & . -OH. —C, ¢hidk. -0-C, gk, -S-C, Sk, ~(C = 0)-C, ¢kt
FH.-(C=9)-C, Jtd.~(C = 0)-0-C, ¢fidh.—(C = S)-0-C, Hud.—(C = 0) =NR 3Ry - (C
= 8) ~NRygRao~ —C5 FRHEHE . —Het ,+ —Ar,;. = (C = 0) -Het,. —(C = S)-Het,, —(C = 0) ~Ar,. - (C
= S) ~Ar;. —(C = 0) —C; FRpi 2k ~(C = S) -C,; JALREEFN —SO ,-C, Stk H PR -C | bt
FEAFATR ARSI g 1 2 3 AMNEE - KE. -0H. -0-C, Jdk. -S-C, Hidk. —C; FF

Kidk | —Het,. —AryFl —NR R, FIHUARELERAX _

[0238] RJMSHLIEE — XK FK . —OH. —C | ¢Hi k. -0-C, oSt dE. —S-C | gFidik. NR ;R ;5. —C5 F1
KR . —Argfl —Het ,;

[0239]  RJFI R AU ANIhrHiE B —H. ~OH. - G F&E. —C, S k. -0-C, JJiHk. -S-C, o

F. —Hetgs ~Ar, —C; FRAEHE . SO ,~Ar,. =S0,. =S0,—C, JJSE&. -(C = 0). -(C = 0)-C, ¢kt
FH.-(C=9).-(C=9)-C k. -0-(C=0)-C,JtdE. -0-(C=9)-C, hi . -(C=

0) —0-C, gHEFEFN —(C = S)-0-C | Sk ; H P FTiR -C, JREHI T ME LA Ih 4K 1 £ 3
ANEE - KE. -OH. —0-C, (kudk., -S-C, fidk. —C, FREEHE. —Ar |~ —Het F -NR R, A B
FHEUA

[0240] RI%EE -C, ¢HEdEE. -S0 52 —S0,~C, HEH-S0 ,—C, . -(C=0).-(C=0-C,
JEE .- (C=0)-C, J&HFE.-(C=0)-0-C, JiFE.—(C=0)-Het 4~ (C = 0)~Ary.—(C= 0) -C; 4
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FpidE . — (C = 0) —-NRy Raps = (C = 0) =NR;;= (C = Q) =Ryp —(C = S)+ = (C = 9)-C, Kk, ~(C
= §)=C, JHHE. —(C = S)-0-C, JFF. —(C = S)-Het ¢» —(C = S)—Arg. —(C = S)-C, FAkE
E ~(C = S) ~NRgRazs = (C = S) =NRy,= (C = S) —Ryy~ ~Hetgs —AreFl —C 5 JFALEIE ;

(0241)  H AR —C, RSN EEMAIEI I 1 E3MEE =0.- K&K -0H.-0-C, 5
I L -S-C, B BLL —C 4 FF 5 H. -Het ¢v ~Args ~NRyRygn —(C = 0) ~NRysRugn ~NRy (C =
0) =NRysRp5~ = (C = 8) =NRysRy6 F1 =NR 55 (C = S) ~NRyg Ry HIHNACHLER AL s HL

[0242] E P FTIR -C, SRR A MESE AT 1 £ 3 MNMER -C, Sk = 0.-
2. —OH, —0-C, JEdE ~S-C, kB —Het ;5 —Ar, F1 —NR 54Rg4s —(C = 0) ~“NRg3Rs4+ —NRgs (C =
0) ~NRgzRs4+ = (C = S) ~NRg3Rs, Fll -NR 55 (C = S) —NR;3Rs, BIEUARLEL HLAK

[0243]  Rgi& B —-NR 5,— (C = 0) =Ry~ ~NRyy= (C = S) —Ryg+ ~NRyg— (C = 0) ~NRyyRzs+ ~NR3e— (C =
S) =NRy,Rag+ ~NRy,= (S0,) =Ry~ ~NRye— (C = 0) =0—Ry5 ~NRy;= (C = S) ~0-Rys+ —~0—(C = 0) ~NRyRyg
F0 -0- (C =39) —NR34R35?

[0244]  Rgv Ripn Ryis Rizs Rigs Rigs Rigs Rigs Rigs Rigs Rygn Raon Rogs Rozs Roas Raa Ross Rogn Ryrn Rogs Rogo
Rao~ Ryi~ Raas Rgas Ragn Ras~ Rag~ Rz Rags R39~ Ryo~ R44\ Ras~ Ras~ Rarn R48‘ Rag~ Rso~ Rsa~ Rsa*” R SSH/‘J!@/I\
PUSTHEIE B -H. - K& .= 0. —OH. —C, BtdE . —0-C | JTHE. —S-C | JHE. —C, JFhfeHe. -Ars
Fll ~Het,: TR ~C | (R B FEMEM AR AT 1 2 3 M E - X & .-O0H.-0-C | ¢4
Ho . ~S—C, iFE —C 5 FREEEL. —let 1o —ATsHI —NR 5, Re, (1 BRAC REERAE

[0245]  Re, F R o, MBI MG B -H. - &K, —OH. ~C, HudE. —0-C, HtdE. -S-C, ok
. -C, JIBEE. -Ar  F —Het

[0246] R,IEE -H.—OH.- BIE.~C, (JEHE. -0-C, (JEHE. ~S-C, o ~NR Rin —C3 FF BT
Fe -Ar F0 —Het 4

[0247)  R,EH -H.-C, JRHEM —C, FFEEHE ;HF R -C | JrAEREME R A IR
Bl E3IANEE - KE.-OH, -0-C, (6rdE. -S—C, (KeFE. -Het 5. —C; (JALTEE —Ar JFI —NR ,Rys
HYER AR ELEAY

02481 A % B - (CH,) ,-Y-(CH,) ,-~-(C = 0)-.-(C = §)-.-(C =
N) =Ryg=~ = (S0,) =+ =S0,~NR;—. = (C = 0) -NRg—+— (C = S) ~NRg—+~NRs— (C = 0) -NR,~.~NR;—(C =
S) =NR;= =NRg= ~NR;~ (C = 0)=0—. -NR;— (C = 8) -0~ FHl —CHR;~ :

[0249]  XJEHE -C, JmEk —.-0-C, ftH —.-S—C, HiFE —.-(C=0)-.-NR;—(C = 0)-.—C, s
Fegt -NRy,— =NRy~. = (C = 0) =+ —NRy~ (C = 0) -NRyg—+ —NR;—C, %t 3 — —NR ;=S0,~~ -NR;—(C =
0)-C, JidE —. —(C = 0) -NR ;—C, obtdl —. —0-C |, HEdE -0-C, ik - F -C, hidE -NR,—C, 6
gk - LR ETR C, JbEdE - BEMT IS AN MR 1 & 3 MG E - KE . -OH. -C | o5F
. -0-C, . -S-C | rdE. - FRILRD —NR 4Ry EUAEHAY, 5

[0250) X% B —C, ki —.—0-C, JEHk —.-S—C, SidE ~.—(C = 0)—.-NR,-(C = 0) ~.—C, ¢
£EFE -NR,—+ ~-NR,~ = (C = 0) =+ =NR,~ (C = 0) ~-NRgy—~ —NR,—C, (5t &t —+ —NR ;~S0,~. -NR;~(C =
0)-C, i3k —. —(C = 0) ~NR ,=C, ofidk ~. -0-C | JRHE —0-C, i - A1 -C, HEFk -NR,—C, ¢
Bedt - H P BTR —C, i dt - FEA R AIMI Y 1 B 3 MEE - KR, -OH, —C, &ft
B -0-C, BEdE. -S-C | ohtEh . — FEBLFN —NR 3R, oK) BRACEL BRAK

[0251] Y 36 & B3EEE. ~CHRpp— ~0—. —S— F —NRyy— »

[0252] AT, AT, ATy ATy Arg  Args AT, ATy Aty AT R Ar | IR IRSZ LR 5- 2 10- 8K
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FIRFRI, HATEhEE 1 32 MNEE ON RS HIZEF Frik Ar. Ar,. Arg, Args Args Arﬁ‘
Arq\ Args ArgFl Ar (I NM RSB FOSEST MY | 2 3 MR HE - K&K -OH. -C, ffFH. -0-C
BEFe L —S=C, JEZEF —NR Ry AITERAR BN s H P ATIR —C | bt 5 145 T 6 MR Ph ST 3
1 E 3D - EBC

[0253]  Het,. Het,. Het,. Het,. Hets Hety Het,« Hetys Hetys Het o F0 Het |, AR IR 3 &
4- F 10- THIZAFR, HBEB 1 E3NiEB 0. NF S HIFRETF, H P AR Het, . Het,. Het,.
Het, Hets Hetg Het, Hetg Hetg Het ol Het AU M T FIIR oM 1 22 3 DiEE - X
. -OH.—C, ¢S5 HE . -0C | oJtdE. -SC, ¢fidk. = 0.—(C = 0)-C, e ZE=FI ~NR 5, R, A EACEEX
A H PR —C, JREME MRS | 3 34 ~ g EEAR

[(0254] 7, Zps 2y~ 2,00 Z (9N ARSI HLIE R C RN A

(02551 mFl n FEIRSLHEE 1.2.3 BL 4.

f0256] FEH —SERTRF, XKARM T X I M GBI LAER A TR FAE. 5
HEEA . B2 8 KA N- EAL R NBUE ALY, B -T2 W T R/ BVE YT
RIP2- BB AHI G, Hop

[0257] AZN, HA,ZC

[0258] RAIR AN HILE S -H, - & ~OH. —C, ST F. -0-C, . -S-C, JF
FH L -NRgR,5~— (C = 0) =R,+ = (C = S) -R,+—S0,~R,« —CN. =NRy=S0,—R,+ ~C; FF L3k . —Ar I ~Het ;;
H PR -C, SZE ML AT 1 2 3 MEH - ZER . -OH.-NR | |R;,~~0-C, &%
FAN -S-C, (fH HI BB A '

[0259] R,i%E B -H. - KE. —OH. —C, i3k, —0-C, S, -S-C, . —~(C = 0)-C, J&
FH.-(C=8)-C fH.-(C=0)-0-C, JHk.-(C= S)-0-C, J5EF .~ (C = 0) -NR ,Ry. - (C
= S) -NR,;Rys~ =C; (JFAKEIE . —Het 4~ —Ar,. —(C = 0) -Het,. —(C = S) ~Het,. —(C = 0) -Ar,. —(C
= S) —Ar,.~(C = 0) -C; JA4zdE .~ (C = S) ~C, FAWTEM ~S0 ,~C, S s HH Pl -C, Jmdk
HIEAME A ST ekl 1 2 3 NEE - K& ~OH. ~0-C, (Fiidd. -S-C, Kk, —Het ,. —Ar,
FI=NR, 5RO BRACHE ERAR '
[0260] RiEHE -H. - KE. -OH. —C, kidk. —0-C, JpiFh. -S-C, Fidk. —(C = 0)-C, ¢kt
F.-(C=8)-C, JiH.-(C = 0)-0-C, ¢ktFE.-(C = S)-0-C, HFk.—(C = 0) -NR ,R;—(C
= S) -NRyoRso~ —Cs (FALEEE . —Het ,. —Ar,. —(C = 0) -Het,. - (C = S)-Het,.—(C = 0) -Ar,. - (C
= S) —AI‘3\ _(C = O) _C3 eﬂ:iﬁz—ﬁ;\ - (C - S) —C 3 bﬂ:ﬁj—j@%u -S0 2_C1 eiﬁi_‘it ,ﬁrhﬁﬁld‘: —C 1 sdzﬁ;
FHPGMEEMFI HH 1 2 3 NMER - &, -OH, —0-C, ofitdt. -S-C, fiH. -C, JF
fEdE | —Hety\ —Ar,F -NR 15RIGE<JEX'{_€%ER4‘€ H

[0261] RIBSZLHBIEE - KGF . -OH. -C, fEdk. —0-C | fidk. ~S-C, ¢HEFh -NR ;Ryg- —C; JFF
kedk | ~ArgHl ~Het ,;

[0262]  RJFI RGNS % B ~Hy —OH. - & -C, (St k. -0-C, S EE. -S-C, &t
. “Hetgs —Ar,« —C; JFFLEHE . —SO ,~Ar,+ —=S0,. =S0,—C, S, -(C=0). -(C = 0)-C, %t
H.-(C=98).-(C=9-C, JE.-0-(C=0-C,HH . -0-(C=9)-C, HmH. -(C=
0) —0-C, (StdEF - (C = S) -0-C, JHidk ; K g -C, Ju MG MEE A4 1 2 3
MEBE - KE -OH. —0-C, (JudE. -S-C, Fidk. —C, JFFEEE. —Ar . —Het Fl -NR R, ATEUAE
FHEAR 5
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[0263] RIEHE -C, HEFE S0 5 =S0,-C, b HE . -S0 ,~C, JFAEE.-(C=0).-(C=0-C,,
B~ (C = 0)—C, M. —(C= 0)-0-C, .~ (C = 0)~Het 4. —(C = 0) ~Arg.—(C= 0) —C3 ¢
BReEHL . - (C = 0) =NRy Raps = (C = 0) ~NRy = (C = 0) —Ryps —(C = 8) . =(C = 8) —C, oHrk. - (C
= 8)-C, JBH. —(C = $)-0-C, JEk. ~(C = S)~Het ¢u —(C = 8) ~Ars, —(C = 8)=C; F k5
H. - (C = S) =NRy;Ryp« — (C = S) =NRy;— (C = S) —Ryp~ ~Hetgs —AreHl —C , FRLTEE

[0264]  H PR -C, (JEH B M ER AN A 1 E3NMEBH=0.-KE.-0H.-0-C, 4
fE F —S—C, okt F. —C, JFF B F. -Het ¢ —Arg. ~NRyRyes —(C = 0) “NRysRz6+ —NR3(C =
0) “NRysRyg+ = (C = S) =NRygRpeFll —=NR 53 (C = S) ~NRy5 Ry I EXUARZEEX A 5 EL.

[0265] LR FTIR ~C, (JFRMRE M BRI IFI ST 1 B 3NEE -C, S = 0.- K
25, —OH. —0-C, J5Ht. ~S-C | JHuZk. —Het v —Ar, Fl =NR 5Rsen = (C = 0) -NRgzRs4+ ~NRgs (C =
0) ~NRgzRsq~ = (C = S) ~NRggRs, Fll —NR ¢ (C = S) ~NRy;Rs, BRI ENAY,

[0266]  Rgi% B ~NR 4~ (C = 0) =Ry« ~NRy,~ (C = S) ~Rys+ ~NRyg— (C = 0) ~NRyyRys+ ~NRyg= (C =
S) ~NRyyRas~ ~NRgy— (S0,) —Rgg+ ~NRg,= (€ = 0) =0—Ry5+ ~NRy;— (C = S) =0-Ry5+ 0~ (C = 0) ~NRy4Rs5
F1 —0-(C = S) ~NRy,Rys:

(0267] Re~ Rio~ Riss Rios Rigs Rigs Riss Rigs Ryzs Rig Rigs Raon Rays Ryz+ Rog~ Rza~ Ross Rogn Ro7~ Rag Rog
Ryo~ Rat~ Raz~ Rag~ Rggs Ras~ Ragn Raz~ Rags Rags Raon Rags Rug~ Rags Rz~ Ryg Ryg Rsos Rogs Ryl R o5 FEEAS
FRITHLIE B ~H. - B .= 0. —OH. —C, fidk. —0-C | btdk. —S-C, Kudh. —C, JFRLEHL. —Ar
M —Het s L BTIR —C | He B RIEEMT IR M AT A 1 B3 MER - R . -0H.-0-C, bt
B -S-C, JrHt. -C, JFkuEk. ~Het ,« —Aryfll -NR 5, Ry, AU ERACEERAX

[0268] Ry, Fll R o, AUFE DML B -H, ~ X E& . ~OH, —C, ¢fidk. —0-C, St —S-C, of
B —Cy JFRBEH . -Ar 0 —Het |4

[0269]  R,,i% I —H.-OH.~ B E . —C, (5T ~0-C | T, ~S-C, ¢HtdE ~NR 4Rys —C; FAEE
F . -Ar Fll —Het 4

[0270] R & E -H. —C, JEHF —C, Ik HAPFFR —C | S EMMEL A 571
WLE 3 AN - FE.-OH.-0-C, (k. -S-C, (bidk.—Het o« —C; (FAKETE ~Ar I -NR 4Ry
HOER AR HRAT

(02711 A % B - (CH,) ,~Y-(CHp),-~~-(C = 0)-,-(C = 8)-.-(C =
N) =R,g= = (S0,) =+ =S0,~NRs=+— (C = 0) =NRy—.— (C = S) -NRs=+~NRs~ (C = 0) -NR,~~NRs—(C =
S) =NR;~+ —NRg~+ =NR;— (C = 0) —0—. -NRg—(C = S) —0— F1 ~CHRy~ ;

[0272] X EE —C, HEHE - —0-C, ki —.-S-C, ki -.—(C = 0)—.-NR;=(C = 0)-.—C, 6
fE I -NR,—, =NR,—+ = (C = 0) = =NR;— (C = 0) ~NRyg—+ =NR;—C, z%E&E —+ ~NR ;-S0,~. -NR;— (C =
0)=C, JEHE —. —(C = 0) -NR ,—C, oHedk —. —0-C, (5t dk -0-C, Jtdk — 1 —C, Jidk -NR ,—C, ¢
KR~ S H R ETIR —C, o - B MNMEEH M A 1 B 3 NGB - KER . -OH. -C, gkt
B, ~0-C, (bidh, -S-C, oJudh. — FEEEF -NR 5 Raa I HUAIE U

[0273] X% E -C, bk —.—0-C, i F —.-S-—C, JF .~ (C = 0)—.-NR,~(C = 0)—.—C, 5
i EE -NR,—+ =NR,—~ —(C = 0) =« =NR;= (C = 0) -NRgy—~ ~NR,—C, ck%&E ~ ~NR ,~S0,~ -NR,~ (C =
0)~C, ghidt —. ~(C = 0) -NR ,—C, btk —. ~0-C | JHrEE —0-C | hidk ~ Fl -C, HiEE -NR ,~C, ¢
fedk - R ETR —C, ohRdE - ST M M 1 B 3 NMEE - KR -OH. —C | 5T
e, -0-C, JrIE. -S-C, HEdE. — TELAN —NR 4R EUACE:BUAR
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[0274] Y % B E#:4E. ~CHR,,— —0—. =S— Fll —NR,;~ ;

[0275]  Ar,~Ary ArsAr,sArg Arg. At «ArgArg-Ar, F1 Ar | IS AR 5- & 10- JTHY

RIS, AT A 1 B2 DS OWNFIS I ETF (TR Ar .\ Arys Aras ATy ATs~ ATgs
AT, Args ArFl Ar IS EE IR T 1 2 3 NEHE - &K, -OH. -C, k. -0-C, 4
KEdE . ~S—C, JEFEAN ~NR Ry BIERAR L EAR s P BTIR ~C | (58 2 A4 R 22 0 e 37 4 4%
1E 3N - HHERR

[0276] ‘Het,. Het,« Hety. Hety Hetgs Hetgs Hetq~ Hetgs Hetgs Het o Het |, AYEF NI ST 2
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(VI) (94L& 9 LARR 22 AF 477 35 B RO AR 3L &, 45 an % 56 25 BT AT LA LS #7740 o 43 FH E0<UAN
TEMERIAE (10% ) EBEFEMPFE P EEUNEENEERE. AT E&mLLE (VD
B4 A M UARS S 414 FE B QAR I, ) an a] LI BT SR Ak 2 B B R 4% Ak D BE A i B 4
B HARARP T LALUE I AT, Bl nE s AR B4 T (B E A AN Z B SE
) FEVEFE R EE b R =BT

[0387]) X (VI) RI4L B RIFRALTT AR andE Y IE R B4R F (EAMI AR —RFKR -
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CN 105228625 A Ww BR B 34/52 T
FEE R =3B ) ERAIVENE N 2- B -1, 4- RSP R EF SR EE
90°C#H1T -

[0388) T LAFESeihAbsBAB RN (VI BI1L-A 4 LAk E AT & Z R RIPEE R, W anmT LA
WA T EU L A P AL S BRI B R ] LSRR AT LABLE R 07 AT, il
BT (B n{E FA7E FEE P A AN BRER IR M) (AE S EIEAT A E _

[0389] T LMERGHL AN IR IR MR AL A AT AR (D) BOBEREILE Y. Brid I B2 7] LA F)
38 i 7E 25 48 L 7E VA 7 4 T 4 ek e b P B SR BRE TN = 2Rk b 3RSk AT . B R RZIE T
LIM# FEFI 40 O— ( R FF=me -1- F)H)-N,N, N’ , N’ — [ PIRAR/STRBEER E (HBTU) FI= A&
ZIEAE B FE IO N, N- R B BB % dr L ) a0 & IR AT .

[0390] AIRIEA R 1 FHIBIYA S Z4L-E4 B19, B21. B76. F81. F82. F83. F84. F86,
F87.F88. F89. F91 Il F92,

[0391] I (1) M-Sl LAl R i@ 7 8 2 AT RGHI&, il 53 (VIID 891k
SRR (IT) BYntbre 3 (1, 5-a wEnE BRIk 3 [2, 1-£] mkRREE (L =0 (IX) L&,
AT (IX) M aY g CAR (IV) ey, REKH 50 (V) B (F-) F&
R, FERal (VD) EaY. REWRTE, TRUER (VD) RS EG iR RiP, MRE3H
TR (VID) §9ib&¥. T LUERME R (VID RitkaisiomiEs (D &
.

[0392] 71§ 2

[0393]

vl i I
[0394]  FERA LJTER :
[0395] LG LG M@ ML RE S M E BB BE R
[0396] B REAKEREE, LA LA TE (F-) FREEEME IR REREEIHE.
[0397] G RRES M0 E BeF SRS 10 B REF, SR — B ROR / BB GRAP B 7= 2 1
Wb MEREHE
[0398] D FIREREE WM A BRZARY T BEH, HAEME — B RELA / BUR BRI TEE
REEH 1% anal T el sE SCHY A
[0399] FELLER (1D th&¥W5E (VIID) MALAWIER RIS, 8% B E L6 LG /A R
S T 7 B 1 G0 S B IR B o R AT BUIR S B R RLBEAT , Bl @ L e Sl an = R R
A& A B BRAT] G0 S A AN B A FLVA T i DD ek R A R (VITD M &b (1D Ms
. -
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[0400] =X (VITT) HI4L-E&4 AT UARG ARG BUE T & Pk B (RIP UL IR 1P 22 RIS B
[0401) 3 (IX) HIAL -9 T LAASE AT 45 a0 B8 1 4% 44 1 S 7E BP B o 1 4N SRR v Wi 72 = i id
ITHRART .

[0402] A BAEIHfE A H ik B S AL R EE R (X)) BeEmELRR UV Biks
# . %R R AT LA 7E O R i 0 = 2B E A S AL RIS W = Z AR AR TE R (AR
o E B ER I EE AR (alhyde) &R (IX) KLEYIR#1IT.

[0403] = (AV) IS ER (V) B9 (& -) FEAAESYHRNELARPKMGET (EH
FIPY (=2REERE) 48 (0) FIBEERES ) FERAEFNE MW 1, 4- 28k / K EF S EE
il tn 80°CH FIHLFEAT .

[0404] T LAFEHbALIEEBIHR (VD) ML LA AR H Z R A, flan =] BL
W R R L A B A T R R PR R R A Y B R R R . SRR ]
LAZE 0 &k o L 728 45 60 22 38050 P 91 30 ZL MR AT o AT LMEak it b 38 3 (VD) BIMLE LR &
AT B R R S E, G0 m] LOEAUT SRR R A 9 s R A R
R4 AT LA LLR SR AT, B i@ R e M 24 T (3 s A AN Z B SR L TE T R
FEE R R ERFITAE,

[0405]  iEiHg 2 5k 55 450 fun T B Ik SRS Bk b g RO AFAE TV EB I S B e A
F w5 (9 98, 490 S0 A EA T BEAT RRE TT LAKG I B8 (K 2 2 B P 4 A 8 22 B A i an S A6
[o406] 3 (VIT) R4k & ¥ MO FF 4L AT LA ZE gk B #&F (Williamson) /X B2 %k 4 T 1F A
T it R B 4 | A VA 7R 3 A0 N, N- BR3P B i R 70 T AR B 40 90 °C A R 3
1T AT TR (VID M AL B &M AT LLE, Flani@id H o-( BH =
M -1- FE )N, N, N’ N — PO R AR S HUBEER £ (HBTU) A0 N, N- ZZ 59 TR Bk Z I A0 ¥ 7711 4n
N, N- — R FEAG F  ER I =BT,

fo407] B3R (VID) H4L-EWWT LA TR A3 IR AR (D L&,

lo408]  RIIRIEH & 2 PHIRNI G AL 2L S BT4.

[o400] IBATLATATFSCGEA A E 3 FHURGI&ER (D ey, B 50 (VITD 14k
YRR (TT) FIntme 3t (1, 5-a] MEEE kM3 (2, 1-f] B E 4 A (IX) &
. R IX) FALEWAT DA RS (VD) B (5 ) FERM, E&R X fika. 7

ZRTET LME MO I (XD ML SRR . T EEHUE R (VID) ME i hi@ER
(I) W&,

[0410] FELAF AR 3 :

[0411]  LGFN LG A MI M FRIES S X EFRE G

[0412] X0 X SEMAIEEMNERTS —ERRAREF SR E R, HAE RS
(BRARP S ) P T E X X

[0413] ERFRETLATE (4% -) FEIEAMESEZ FERBEEEMESHKERD.

[0414] GHIJRREEFARZAI O ERERA, HAEHR — P KA/ BRI SE 58 B
D ;

(0415] D RIREREHE, EW A BRI E R, Rt — B KM / SRR RE fE
A, B T e XA A
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CN 105228625 A i BB B 36/52 T
[0416] 773
[0417]

l0418] 7ELA B (ID) B4 &W5 R (VIID K& WRIR RS, BEZEH L6 LG A
Rl B o 28 B ) i 0 SRR B . R L ERARRSE, B InFEH VLA TN I ZHE . 5& & KU
(Bl —RFEFEZAE) —' IEF IR (FaERERET ) A (VIID R EYAE
(ID) WHEY, T LABEAT AN RN .

[o4191 3R (VIII) A (XI) MI4LE4TT LAR ARG B I8 i 22 MR MR AL R D BR
rE.

[0420] AT LASE 345 $th 3 & A AR 47 55 B - 3 AR T R0 R0 2 A LW LT AR 19 3 19
X (IX) LAY, Blani@ it AT T (EF B = 200 4- ( RIS ) MHiug ) (78
VAT G PO SRk P LT R IR A (EEENR T ) AT SRS ERET AL .

l0421] 76 % A R B & fF .45 A3 B0 a1 00 (= EBE) 40 (0).2- = 3 .
20,47 ,6 - ZRFEREBHE (Xphos) FIBHERM IEFFIRSWIEL 1, 4- ZRELE / K,
TEF BRI 80°C, it (4% -) FEMAEWHIIER B BRINRRES E #TE MK ECE it
BEATB BN (IX) MHEMER (V) B (&) FEAEWE R

[0422]  7EBRERFR & T 8 A BRIE an b e 40\ 7E V& 778 0 I h ZE FH R IR (e
Bl F) LA R AT AR O WEWS5R KD RS KR, R BE ] LA
7E Mi tsunobu St T {8 FH 451 0 4% 20— PR R % P R R = S B B L 7E VR T T SRR o
FEFT R B I 90 CEAT .

[0423]  ETLAFikibAb IR IR (XI) AL A AR 2= R 2R B4R 37 2L B, 6 a0 T A
Yo AT EU R B R B R R A v B SR B L, LT LUK 0 B B A R AL S BT
MPRE . BT MR TR LLLAE 7 AT, @ 7E IR PE A T B An{E A 6N SRR
VAR TE VARG A 2 BE P CIEFE R RV AR 10 60°C BT AR BR S T =R LR L FEVE T T
B e b FE ) ) = AT AL E

[0424] X (XT) HI4L &0 BIER AL BT LAGI BT 7E 4 77038 f N, N- - FF B FF G b L ZE 1

e AL SR BT . .

[0425] A LMEikHbEE B (VID Bib&8, R () a9.

[0426]  HILLBIE & 3 dhifiR o0& AR H &L &4 B36. B48. F105. F106 A F108.

[0427] i) EEIE W02013/045653 Al F1W02013/046029 Al =P R A EL 44 77 1218 1R LA
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FRIEMTT .

[0428]  H{E){Ak F78 HIHI %
[0420] MRIFBEAFT R 1 B HZPE{E F78,
[0430]

[0431] AEBRA

[0432] 35 3- ¥R —-5- &ML MEIF (1, 5-a] BEEE (14.0g,60. 22mmol,1 M8 ) E#EH (&
AT E T % 1 W02013/045653 Al H [aj4k 21 [Fi]& =4 ) (21. 1g,66. 24mmol, 1. 1 & ) F
DIPEA (13. 67ml, 78. 29mmo1, 1. 3 24& ) EZJiF (180ml) FKIIEUKTE 70/80°Cln# 18 /it
FEEIT TLC AR M I 58 BAT , 2 R B VR - &4 IR 4G . 8RR VS T EtOAc 1, FKBEER 2 IR,
H ARG LR BEVETE MgS04) , I8, W45 . M K =& o it — b
GhAk,, A3 BB BRI e ¢« BEAE (EtOAc 100:0 2 80:20 (i ) = 60:40 (183 ). Wk
FEILR Sy, FEUR 4, 185 23. 6g KR AEE (T6%WE ).

[0433] MH+:514. 2/516. 2

[0434]

[0435] JCIEB

[0436] ¥4 3k B £ BB A B9 4% B 4L & ¥, Boc M BT (15.01g,68. 8mmol, 1.5 ¥4 & ) A
DMAP (0. 28g, 2. 29mmo1, 0. 05 ¥4 & ) ¥&-F THF (137ml) &, B IB-SWTE 65°C Ik 4 /it
FEG@ELE TLC M558 AR, 1% R NI VR & ViR 45 - K FA i B0 48 Rl ik 3k — b i, £ 4
YR FUBEE « BEgE :EtOAc 100:0 & 50:50, TRIH, 6 MEAEIR . WKEWE 5, 3T iKk4E, 153
27. Og AR EATHPIRYD (96 %URZE )

[0437]
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~OTRS

[0438] HHEC

[0439]  EREPIEB HIREL &Y. (3~ R —5- FEFEEFE ) WIEL (1. 78g, 11. 39mmol, 1. 0
B ). XPhos (0. 32g,0. 68mmol, 0. 06 24 & ) FOBEEZLF (7. 2g,33.92mmol,3.0 K& ) KIIE
AW R8T /K 301 R, FEF N2 BRS. SRJEIE DH4E (Palladium Tetrakis) (0. 39g,
0. 34mmo1,0. 03 X8 ) MNZBHEAIER + . G153 00 KR VR & HYTE 80°CHE N2 KU T+
6 /N o AT SERURRL, IAN BAMOERIIIER (1.0 245 ) . VO4E (0. 03 Z9& ) F1 XPhos (0. 06
HE). BIZRNIBEYA 90 CHAEH: 18 /.

(0440] G iZIRESYIH EtOAC #iRE, FW 5248 o BB NL)Z H/KBEE: 2 1R, IF H sh K Be ik
LR, T MgS04) , Lk, W45 Km0 Y& g i — b ek, 18 FH BE R FIBR BE I
B : Bkt (EtAOc. 100:0 % 60:40. W= % o, Flk4E, 1850 7. 2g [EME (98% WK ) .
[0441]  MH+:546.3

[0442] '

[0443] E4BD

[0444]  [H]3R E B IR C BIFR B S 7E THE (33ml) =0 BV WP In N TBAFIM 78 THF = f) 7%
W (14.5ml, 14. 5mmol) o KFiZ R SR S TE EIBIFE 18 N, RS IE TR G E T 1R 3
BWARMIVET 2R 28850, FIKEEHR 3 1R, FE A Sk 5 1 IR WA VLELMRSET R, Tk,
WRYGE . EHL I YA RIEERE (n-Hp:EA 0:20 = 30:70) #t—B 4k, B RIFREAEY,
FEEFEE (5. 0g,84%UNE ).

[0445]  MH+:432.2

fo446]
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(04471 BIRE

[0448)  7E Q0°CJH£ 5 /NETHEI = M (7. 66g,29. 22mmo]) 7ZE B ZE (44m1) FHITRKBEIE
R EIE NN K B 3538 D ARG & 4 (5. 0g, 9. T4mmol) ££ 2-MeTHF (11. 6ml) =P FY & ¥R
DIAD (5. 79ml, 29. 22mmol) ZEF K (11. 6ml) FHIEWRK . BB B KIR-EMIE 900 CiH— B
30 o4, HiZRBIBEYIIRG T T IR, HREANMEEHAT T -1 25K,

[0449] MH+:514.3

[0450]

[0451] PIRF

[0452]  [Ak E L RIEREEIL B4 (9. 8g,19. 08mmol) NN AM 1IC1 7E MeOl1 (57m1) = HY
B BRBRIESAEZED R 18 /N, SRIS1E 40°CHEHE 8 /MY . ARIBF XA ERE
THuEE, R AR, BEEEES T TR, B ELEY, hEGEE (3. 0g,
88% U E, hde 2 B, ) .

[0453] Y& S :>300°C, Hfi

[0454]  MH+:314. 10

l0455]  HA[EMA F79 (5%

[0456]

[0457] ARIB@EAH R | HBIBL R W02013/045653 Al FiCEHI1E RS 17 HFE

R % .
[0458]  Hr[E}ME FSO AYHI &
[0459]
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[0460] #IEEAA R 1 FHRIESF BIE W02013/045653 Al Rt AISBISE/ER] 17 FOFE
TR Hill 25

[0461) IRIBFEAI R 1 HIRIE S P iF W02013/045653 Al FIRER B RILIEE 6 FIFE
7Skl & S2 e 5 F81 £ F89.

[0462]  rPE}{& FOO HHI &

[0463]  IR¥EWEAIJ7E 1 |5 R ) & FOO

[0464]

[0465] IR A
(0466] O TRELEFIZK (3:1) (148ml) HIBEEME THRIESF, HBELTEBANR KRS . R)E

31.73mmol, 1. 3 X4 & ). V44T (. 568g,0. 49mmol,0. 02 248 ) . XPhos (0. 93g, 1. 95mmo1, 0. 08
ME ) FIBEESET (25.9g,5.0 HE), KB ZBERIE 85 CAERS THEE 15 /Iy, 7EET
LCMS W5 I 52 T, [ 3= — Mg, IDAK, I M 2B Z B X . BHEIELmMERSE T
W, LR, IS TR R E IR AR . R R P S A BT - ZIR BRI IR TR A&
(0% FE 33% K ZEE 288 ) diftk. WEFH S, HBENBERETIR. BRFELEY. N
B 44 (13. 43¢,80. 2% W(F ) .

[0467] MH+:586. 1

[0468]

lo469] PIEB

[0470] g3k & 518 C (OFREE{L&4F0 IM TBAF (21. 54ml, | ¥4 8 ) ¥E THF (59ml) KB
FES IR 1 /NI, 7EIER LOMS WA 58 A , JR R TR, I RARMIE T LR ZEET,
7K (x3) FOEKEEE. HBAVLE R KIER, @MBRETIR, FERRETEB. By EF
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AF T —N R,
[0471] MH+:572.0
[0472]

[0473] IR C

(0474] Ay PARLIR AT IHAT ZR AL,

[0475]  7E90°C A 3 /NP 3k 25 48 D (AR &4 (8. 95g, 15. 65mmol) 7E 2~ BF 4k THF (20
ml/mmol) = BRI FD DIAD (9. 31m1, 46. 95mmol, 3. 0 Y48 ) fE B ([FEF) dr g va i E R
NN Z R (12. 31g,46. 95mmol, 3. 0 & ) ZEFZE (75 ml/mmol LY A) P HIBERF .
VST, % R R IR ANk 30 438, 7RIS LOMS W3 958 R, 28 R VBT, I G e A RER
PR g Ak, FRERNRRFIESYH & FRE P 0% ZE 10%PEE) . WETIR
S, HBBERRRE TSR, B8 7. 7g BN AW, 88K W E.,

[0476]  MH+:554.0

[0477]

[o478]  FIED

[0479] Y&k B L WE KR BIL &Y (1.5g,2. 7Tlmmol,1. 0 K 8 ) MIE EAMLEKEW
(0. 34g, 8. 13mmol, 3. 0 & ) HIIRSWRET THF/MeOH/H20(2:2:1) (25ml) +. HFiZBE
YFE 50°CHEHE 15 /e, FEIEIL LOMS M58 BB, BR32¥E /. AOAIK, FFIIN HCL IM LUK
BRI E pH 6. (G18 BRI ERIL IR, JF A REESER, REERELT T T8 (615me) .
[0480]) /KM H YA ZEFHRER BEVELMBEE TR, dIE, I8 R TR
4o et RARIE BB AL, S RE R FIR-& ¥R DCM: MeOH (0 %6 £ 100% FEE ) ,
SRIEFH & Fhr - FiE (02 10%FEE) .

(o481]  1BBIREALEY, O AREE (917mg, 77 %W )

[0482]  MH+:440.0

[0483]
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[0484] HIRE

[0485] % HBTU(0. 637g, 1. 68mmol, 1. 2 248 ) MMAZE R BB IRF MRS (0. 615mg,
1. 40mmol, 1.0 ¥4& ) . & {L4% (0.08g, 1. 40mmol, 1. 10 ¥4 & ) F1 DIPEA (0. 595ml, 3. 50mmo1l,
2.5 X8 ) £ DMF (dml) BRI . HiZRSWAEZBRMFE: 19 K. FE#ET LCMS K
FoRRAT, K i% R MR A Y Z.BR ZEs#5%%, 3F H NaHCO3 MEAIA M MLk .. HAVZEMEEL
T4, i3, IS IEBOREIRGE . 7Y SRR DR IS A4, 15 VR RS R FIR S R R
e B8 0% E 100% ZERZES ) . WEEFIR 5, IFKIBERRRE TR, 838
A1), NEIE (507Tmg, 82% ) .

(0486]  MH+:439.0

[0487]

[0488] IR F

[0489] 5k B HIBGCEIAFEIL &Y (50Tmg, 1. 16mmol, 1. 0 H & ) £ T IE & F B9 4M
HC1 (3. 5ml) FRHZEREHEE 3/ of. 7ZEEIT LOMS Waill 58 AR AT, B a7 NN 2Bk, 34878
AR B Rt g, A E A TR, BEkREL a1, N A EEE (372mg, 85% ) .

[0490] MH+:339.0

[0491]  HPLCIREERT[A] :0. 197 73 BF

l0492] &A@ ,

[0493] FRIBEA AT | HFBEIELTRIPIE W02013/045653 Al FCIHIB RIS 6 HIFE
FF il & SEE R FI1 & FI2,

[0494]  H[E}{E F104 B9 %

[0495]

[o496] DI A

[0497] % Boc MR IF (15.98g,73.23mmol, .1 M &) M AN ZE 2- & #H KT -1- ¥ (6. 0g,
66. 57mmol, 1. 0 248 ) 7F CH2C12(200m]) PBHIEHE P . W LR ESWATRMPE 1 M. £
WL TLC WA 72 AR , 4 F= ) 2 Rk B R € ik a4k, (A VR AR TR S IR BESE « 2R
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ON 105228625 A i BB B - 43/52 T
fis (0% ZE 50% ZEZHE ) . WEMIRS, FHBIBFEREREETE, 198 10. 89g FRELEY)
93% Y ),

[0498]  MH+:198. 1 (M+H+Na)

[0499]

o500] ¥EB

[0501]) ¥ A E 1A BARBI4L-&4 (10.89g,62. 13mmo, 1. 0 248 ) FI4F K — FF Bt T i
(13.71g,93. 2mmol, 1. 5 & ) B TFFH/K THF (167 ml) . BiZRNMESHHR S, FIMA=
B (24. 44¢,93. 2mmol, 1.5 HE ) . ERSIREWEL N2 A THEHE0C. A 20 ml
THE FHFE A DIAD (18. 84g,93. 19mmol, 1. 5 245 ) , FFBEFARM (BN ) o« ZAERINTTRLET, {£1%
XA B R, R 00 4. ZEEIT LOMS M3 I 58 ARET, BR 22, U 255 A EL B 0
FESE A, SRIGVEED . 4G BRI R BT 38, FHER T TR, 1931 7. 68g B —4 57

[0502] &K H AR YU A A ib, 3 BE RIRRR S MR BEsT « 28R 21
(0% 2 50% ZLERZHE ) « WEET=MILL S, B RIZRE TR, 153 7. 892g [ 4K () Fr
tha&Yy. HAA8 5 DIAD 3 H9H F 4R .

[0503] '

[0s504] IR C

[0505] MR BEE B HIFEALEY (9.0g,29. 57mmol, 1.0 M & ) F1/KE M (2. 76ml,
88. 7Tlmmol, 3. 0 X4 & ) 7£ ZBE (89ml) FHIIEMTE T0°CHIFE 4 /N o FEIE L LCMS 13 il 5 A%,
Bz NIB A YR ERIE EBRRIMNRERIEUMREERM B EE . ARG IRz
K, B RARWE T 2B 2 85%, FI NaOH  IM RN Eh/K k. BB HUZE TR, ik, ik, 18
BISRBALE Y, R EAHRY, BHELAT T -8 P,

[0506]  =2jfafF] F105

[0507]  FRIZEF 7L 3 Bl & LHH] F105

[0508]

Br

[0500] FIEA

[0510]1 4% 3— ¥ -5— & ft M 3 [1, 5-a] B B (3.0g,12.9mmol, 1.0 2 & ). b |7 &
F104 (4. 49g, 25. 8mmo1, 2. 0 248 ) F1 DIPEA (4. 61m1,27. 09mmo1,2. 1 29 & ) 7L ZFF (39ml)
RV [E R 16 /e, FEid Rt LOMS BRI SERRET, BREE R AN IR ZEE, 3+ KBk .
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AN E LTSRS, T, 3 SR R IR . T £ e B R R i Ak, [ AR

B FIVR SRR « ZERZE 0% E 66% BB ) . WERFMESD, IFRENRKE
T, 18381 4. 04g EHACIRBOFREEILE D (84. 5% ),

[0511] MH+:370. 1/372. 1

[o512]

[o513] PIEB

[0514] f% Boc £ EF (2.59g,11.86mmol, 1.1 34 &) N N E Rk B 2 WA K & &
4 M) (3.99g,10. 78mmol,1.0 4 & ). = Z f% (1.79ml,12.94mmol,1.2 3 & )
DMAP (66mg, . 54mmol,0. 05 248 ) 7F THF (32ml) FHIBAWYIP . K i%IBE M ER 150 8. 7
HE LCMS W I 58 e, B 22 1A . MK, S = 28 R L. M HE VLR LIRS
T4, o8, FAG IR TR IR AR . 5 P ) ok B R i 4l (8 AR R BE IR R S I B
W ZERZ. 6 B%E 40% ZIR B8 ) . WEFMIF Y, HIARIARKET R, 95 4. 63g 15
Bib& (91%UE ).

[0515]  MH+:492. 1/494. 1

[0516]

(05171 H£IEC
[0518] g —mEEEAIK (3:1) IESY (126ml) B TP, IF@E@EANRERS. R
BINK 8% B fA7 SIS (4. 63g,9. 84mmol, 1. 0 248 ) . 3- BT (1. 76g,

FEE T LOMS DA 5E AR E , 2 —IE AR . INAUK, FEIG A 2B ZEEEE L. A NR AR
BRAE T, YL UE, IR R R IR AR . 4G PE R R R B IS S Ak, {3 FE 1 B A VR & 4
BB L - FEE (100:0 Z 20:1) o WESEWERSY, FGERIZRE T8, 83 4. 39¢ Fr
e (92%IE ) . H A &L OPPH3,

[0519] MH+:484. 3

[0520]

(9]
ol
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[0521] HERD
[0522] 3k & 53R C RARAIIL &4 (1. 5g,3. lmmol, 1.0 & ) .2- IRZTR Z B8 (514ul,
4. 65mmol, 1.5 ME ) JERER4H (857mg, 6. 2mmol, 2. 0 24E ) A LER (27mg, 0. 16mmol, 0. 05
ME) KIREWITE 80°CTE DVF (9. 3ml) Fin# 2 /it ZEIEIE LOMS Mo € pf , INAIK, J
B 2R S EE . BE R MRS T IR, ook, I IEBIREIRYE . G MEER
PRIE it a4k, (8 FE NI AR SR BN « ZBRZTE B% 2 33% ZERZHE ) » U sE™
Mgy, B EFIRRETIEE, 53] 1. 31g FFBILEW (TA%IER ),

f0523] MH+:592. 3

[0524]

AN
HZN s W <

[0525] BIRE

[0526] JAI3R EH D MIARB4L-E 1 (1. 31g,2.29mmol, 1. 0 249 & ) £ THF (12 ml/mmol)
(6. 87m1) HHIAB I HCL 6M(12 ml/mmol) « H#iZIB-ESWTE 60°CAEZHE PHFE 3 /h
Y. 7RI LCMS BRI 5E AR, BRE R DI /THR(1: 1), FEK. REMARER, &
K, BIEMNCEE, FFER. BRI ERS TFR FESLRT T NP,

[0527]  MH+:342.2

[0528]

[0529] SHEIRF
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[0530) TESXIE A 3/NERE S BE MBS 4 (2.02mmol) FI DIPEA (L. 72m1,
10. Immol,5. 0 X445 ) 7E DMF (60ml) IR B MMINE HATU (2. 3g, 6. 06mmol,3. 0 298 )
DIPEA (5. 15ml, 30. 3mmol, 15. 0 248 ) 7E DMF (40ml) FF AWM « TERIT LOMS H I € plh
TINTEFRBE P 7N B, FEIEE 30 S bh. BEE T, B Y SRR R g AL, ERAE
SIE B FR-S YR E B b - BIEE (100:0 & 20:1) . IETFHIR S, B NERET R,
15 FH Z RS ¥ S0 B P  MDUIE  FEE B S TR, 188 463mg A BEE (T1%UKE ) .

[0531]  MH+:324. 2

[0532])  {REZEF(A] :2. 107 &4

[0533] &k :>300°C.,

[0534)  sEififsl F106

[0535]  #RIE@E AR 3 HENEHH LS S F105 SSUROTR 7l % SKHEF) F106.
[0536]

[0537] W& :5mg, 2. 9%

[0538]  MH+:325.2

[0539]  {REFETIA : 1. 343 4%

[0540] A :ND

(0541)  HhHfaE]{E F107 B &

(o542] ARYEIEFH 7R 3 fil & P[4 F107
[0543]

o]
[0544] R SsLitfs F129 SR A6l & 4R AL &9 -
[0545]  MH+:324.2
[0546] SE | F108

[0547] MRHYEIEFH 4R 3 Hl & LB F108
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[0548]

[0549]  PIRA

[0550] %% 9 |8)4& F107 (163mg, 0. 5mmol, 1. 0 X&) & T 7 THF & (9 2M B e — B9 L i Ik
(0. 38ml, 5. Ommol, 10. 0 24 & ) F1 THF (1. 5m1) o, PS4k, iz R NVR-&ME Z B FE
32 /NB) . TEIEAE LOMS M58 A, 6 iZ R M YR-A M0 A 2N HCL #3K, FF7E 100°Cn#k 1 /Mt
(THF 288 ) - 3472 P DCM ZEHY 2 7%, 5 DCM:MeOH 9:1 ZEHL— K . -5 H BB VLEIREE
FG A 02 B i A DCM:MeOH 98:2 = 95:5 KR &4 (18 ) ditk. B iziheaWma
PREP HPLC i#— B 4lith, 183 17mg 47L& (B0%BURE ) .

[0551]  MH+:310. 2

[0552] {REFESIA] :1. 952

[0553] 3R 1

[0554]
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R T

i

N
. N
.. . %
.(.'Q'-"’ R

."»_}:5:'
y

1, EHb

LA F83,

264 F83

[0555]
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éﬂc/\% F87, $t3%bl F87

| ah B8, Akl F8S

| 48 F105, 9‘—%45'1 F105 | 4b4-4 F106, L%4] Fi106

'ﬂsA% Flos, A F108
[0556] #R#EW02013/045653 Al F1W02013/046029 Al qﬂmaﬂza’)ﬁﬂﬁ?ﬂmuﬁ*ﬁéf%éﬁi
WwEY.

[0557] FE2: B&A
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[0558)
&N |Bs (C)
F81 370. 2
F82 398. 4
F83 370. 4
F84 454. 3
F86 386. 2
F87 386. 2
F88 402. 1
F89 423. 3
F91 395. 2
F92 395. 2
F105 324. 2
F106 325. 2
F108 3io.2
[0559] X 3:LCMS %
[0560]
EMIRS R (MH) "I FREEFIE] (43%F ) [LOMS ¥k
F81 370. 2 2. 549 2
F82 398. 4 2. 297 2
F83 370. 1 2. 385 2
F84 454. 3 2. 410 2
F86 386. 2 2. 083 2
F87 386. 2 2.131 2
F88 402. 1 2. 252 2
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[0561]

F89 423. 3 2. 942 2

Fol 395. 2 1. 789 2

Fo2 395. 2 1.633 2

F105 324. 2 2. 107 2

F106 325, 2 1. 343 >

F108 310, 2 1. 952 2

los62]  7EAA &ML T Bk B BB 5 TR A3 RIP2 B 4H 2R A Byl RIP2 Sl RO

[0563] DB Jgfit T s
[0564]  FEARAMELT ik O BAEE I o2 R/ A RIP2 FEAFE & FIPAE RIP2 WEFRIFIH o
[0565) HE

(05661 A A ST M I B 40 2 9 B I S (PPan Qinase® T HENIE ) ME AN . B
BRI ELER B PerkinElmer [ 96— L FlashPlates™ LA 50 v 1 R BARF#HIT. AN
W Y YA 2P BRI B S RLVR A )

[0567] 10w 1 FERXETHY ATP W (7£ H20 )

los68]  25u 1 JUELEFFW /[y -“PI-ATP IR &

[0569] 51l 7E 10% DMSO w2 f4 it AE 5

[0570] 101l / KMIREY

(05711  FB-F RIP2 BUMIE45,4 70 mM HEPES-NaOH pH 7.5.3 mM MgCl,.3 mM MnCl,.3 uM
TEALEE49.1. 2 mM DTT.50 u g/ml PEG20000.ATP (3.0 M) . [y -PP]-ATP (£ 5 x 10% cpm/
FL ) E A BEF RIP2(15. 7 nM) R4 (RBER-Chktide) 2. 01 g/501 1),

[0572] 5% IR AW 30°CIRE 60 r4h. 18 500 12% (v/v) H;POMF 1E R, XF4R
BEATHEAT, 3R 200 1 10. 9% (w/v)NaCl Pk 8 FAMFLR N ARS8 52 7Pl 1945
AN (HE“cpm”) .

(05731 {LEW

(05741  AGAL-EWEET 10 mM DMSO . 475 BEAT, 7E W A AP X2 A R A iR AL 38 .
[0575] 2 4 Rt T EH B SCIR R A BERIN E KRB AR R AL SRR IREE (LuM
0.1 uM) B pICfEFIREBVEMMEE 2tk

[0o576] K 4

[0577]
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ks RIP2#51Cs |1 pM69RE |0l pM #4948
| RIP2 &M%

B76 +4 E %

| E81 e R .

F84 H i i

| K86 e R b

F88 I e A . T k...

E89 . ek e

F92 Cams |#e

| E105 | B o *f*ﬁr-

F106 e _____|ND __|ND

L F108 e ND ND:
[0578] + FE5% IC50>1 uM, ++ F7x 100 nM £ 1 v M Z I8 IC50, H +++ FRI7x I1C50<100nM
[0579]  * FRHBIT 50 %6 ({5 BB BB VE T 1 4 Lb , %ok RIRETF 50 %6 M7 B s EE | 7 tb
[0580] ND =zRlE
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