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Organic Compounds

Background of the Invention

Tumor necrosis factor alpha (TNF-a) is a cytokine that is released primarily by

| infiammation and mohonuclear phagocytes in respbhse to immunostimulators. TNF-o.is
capable of enha’ncihg most cellular processes, such as differentiation, recruitment,
proliferation, and proteolytic degradation. At low levels, TNF-a confers protection against
infective agents, tUmors, and tissue damage. Howeve_r", TNF-a also has arole in many‘
diseases. When administered to ma‘mmals such as humans, TNF-a causes or aggrévates
inflammation, fever, cardiovascular effects, hem'orrhage, coagulation, and acute phase '
responses similar to those seen during acute infections and_ shock states. Enhanced or
unregulated TNF-a pfoduction has been implicated in a humber'of diseases and medical
co.nditions, for exam'ple,' cancers,‘ such as solid tumors and blood-born tumors; heart
disease, such as congestive heart failure; and viral, genetic, inflammatory, aIIergié, and

autoimmune diseases.

It has been found that in tumor cell lines which are highly sensitive (IC55<500nM) to
compounds which inhibit the binding of the Smac protein to IAP i(hereinafter “IAP Inhibitor

co’mpounds”) as single agents, anti-tumor activity res.ults from the release of a block to a
proabbptotic autocrine TNF-a signaling loop. ‘Th‘e coordinate conéequences of releasing this
block are an increase in the production of TNFa and facilitétion df TNFa-mediated ‘
apoptosis. Prdliférative'di_seases within the scope of the present invehtion,are those where

TNFo signaling is constitutivély on.

It is not known at this time how the IAP inhibitor com'pounds reguléte the levels of TNF-
a. However, since the cytokine IL-8 is produced in response to TNFa, cytokine levels (i.e.,

IL-8) in circulating blood may reflect therapeutic effect of IAP Inhibitor compounds and thus

may be used as biomarkers.

The invention also relates to methods to predict the responsiveness of a patient with a

TNF-o responsive disease to a IAP inhibitor compound. In particular, this invention relates
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“to predicting a pattent S response to an IAP mhlbntor compound by measurlng TNF-a levels,

possibly pre- and post-treatment.

SUMMARY OF THE INVENTION

The present invention, as.described herein below overcomes deficiencies in the use
of IAP inhibitor compounds by providing a method to determine which individual with a

disease characterized by constltutlve TNF-a sngnallng wnII respond to treatment with a IAP

|nh|b|tor compound.

In anott\er embodiment; the present invention relates to the use ot compo'unds that
inhibit the binding of the Smac protein to IAPs ("IAP mh:bltor’) for the treatment of diseases
characterized by constltutuve TNF-a sngnallng, and'to a method for the manufacture of a
medicament for treating diseases characterazed by constitutive TNF-a signaling, and to a

method for the treatment ef warm- blooded animals, including humans, wherein an |IAP
inhibitor is administered to a warm- blooded animal suffering diseases charactenzed by

constitutive TNF-a S|gnaI|ng especially proltferatlve diseases effected by cytoklne productlon .

such as cancer, arthritis, sepsis, cancer associated cachexia, Crohn’s disease and other

inflammatory disorders.

Descriptio'n of the Figures

Figure 1 shows (a) a correlation between sensitivity to Compound Il and TNF ntRNA
levels within a panel of tumor cell lines. (b) that tumor cell lines which are sensitive to IAP
inhibitor compounds are induced to.increase TNF mRNA levels as part of their response.

Figure 2 shows the increase of TNFa mRNA correlating to compounds |l and Ill in

SKOV-3 cells in a dose dependent manner.
| Detailed Description 6f the Invention

One embodiment this invention provides a method to bredtct which petients will
fespond to a IAP inhibitor compound in patients having a disease characterized by

constitutive TNF-a signaling comprising:

a) administering an IAP inhibitor compound to a patient, and
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b) measuring TNF-c and/or IL-8 levels in said patient.

~If the TNF-a levels In the patient increase upon administration of the IAP inhibitor-

compound this is an indication that the compound is working.

In another embodiment, the present invention relates to tho use of compounds that
inhibit the binding of the Smac protein to IAPs (“IAP inhibitors”) to manufacture a

- medicament for the treatment of diseases characterized by constitutive TNF-o signaling.

The présent invention also relates to a method to treat diseases characterized by
constitutive TNF-a signaling by adm‘i_ni's_tering IAPS in_hibitors in combination with TNF-qa.,

Interferon-alpha or Interferon-gamma or other agents which modulate TNF-a signaling.

Examples of IAP inhibitors for use in the present ihvention‘ include compounds of
formula I: |

Formula |

or pharmaceutically acoeptable salts thereof, wherein

R, is H, C4-C4 alkyl, C,-C, alkenyl, C,-C4 alkynyl or C3-C10 cycloalkyl, which Ry may be

~.unsubstituted or substituted; | | ' |

Ryis H, C1-C4 alkyl C,-C, alkenyt, C,-C, alkynyl Cs-Cio cycloalkyl which R, may be

~ unsubstituted or substituted: '
Riis H, CF;, C,Fs, C4-C;4 alkyil, Cz-C4 alkenyl CZ-C4 alkynyl, CH,-Z or R; and R; taken

together with the nltrogon atom to which they are attached form a heterocycllc ring, which

alkyl, alkenyl, alkynyl or het ring may be unsubstituted or substituted,; ‘ ‘

'Zis H, OH, F, ClI, CHs, CH,CI, CH,F or CH,OH; '
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R4 18 Co.10 al'kyl, Cg-Cﬁo cycloalkyl, wherein the Co.10 alkyl, or cycloalkyl group IS
unsubstituted or substituted: ) | o

A is het, which may be substituted or unsubstituted:

Dis Ci-C, alkylene or C,-C, alkenylene, C(O), O, NR;, S(Or, C(O) C+-Cio alkyl, O Ci-
C1o alkyl, S(O)r-C4-Cyo alkyl, C (O) Co-C1o arylalkyl OC,-Cro arylalkyl, or S(O)r Co-Cro
arylalkyl, which alkyl and aryl groups may be unsubstituted or substituted;

ris0, 1, or2; |

A, is a substituted aryl or unsubstitUted or substituted het which substituents on aryl
and het are halo, lower alkoxy, NRsRs, CN, NO; or SRs; ' " ,

each Q.is independéntly H, C4-C alkyl, C4-C4o alkoxy, aryl C4-Cyg alkoxy,.OH,' QéC17
* Cyp-alkyl, (CH)o6-C5-C; cyddalkyl, aryl, aryl C4-Cyo alkyl, O-(CHo)os aryl, (CH,) 1-shet, het,
O-(CHa)1chet, -ORy1, C(O)Ry1, -C(OIN(R11)(R12), N(R11)(R12):SR11, S(O)R¢1,5(0)2 Ry, S(O)z-
N(R41)(R42), or NR11-S(O)2¥(R12), wherein alkyl, .cyéloalkyl and aryl are unsubstituted or
substituted.; | ' | '

msO 1,2 or 3, 4 5 6or7;

het is a 5-7 membered monocycllc heterocycllc ring containing 1-4 heteroring atoms
selected from N,O and S or an 8-12 membered fused ring system that includes one 5-7 |
membered monocyclic heterocyclic ring containing 1, 2, or 3 heteroring atdms.éelected from
N, O and S, which het is unsubstituted or substituted:; |

R11 and Ry are independently H, C4-C,, alkyl, (CH,)e.5-C3-C-cycloalkyl, (CHz)@- -
(CH)o1(aryl)s.2,C(0)-Cs-Cigalkyl, -C(O)-(CH,)1.6-Cs-Ciycloalkyl, -C(0)-O-(CH,)oe-aryl, -C(O)-
(CHZ)O-G-O-fIUOrenyI, C(O)-NH-(CH,)o¢-aryl, C(O)-(CHZ)O.S-aryI, C(0)-(CH,)16-het, -C(S)-C;-
Cioalkyl, -C(S)-(CH2)16-Ca-C7cycloélkyl,‘ -C(S)-0O-(CH,)o6-aryl, -C(S)-(CHg)oﬁ-O-fluorenyI, |
C(S)-NH-(CHy)o-aryl, -C(S)-(CH;)os-aryl or C(S)-(CHz)1.¢-het, C(O)R11, C(O)NR1R12,
C(O)OR;1, S(O)NRy1, S(O)mNR11R12, M = 1 or 2, C(S)R11, C(S)NRy1R12, C(S)OR, wherein
alkyl, cycloalkyl and aryl are unsubstituted or substituted; or R4y and Ry, ére a substituent
that facilitates transport of the molecule across a cell membrane or R4y and Ris together
with the nitrogen atom form het: |
wherein the alkyl substituents of Ry1and Rqz may be unsubstituted or substituted by one or
more substituents selected from C,-Cqalkyl, halogen, OH,' O-C1-Cealkyl, -S-C{-Cealkyl, CFs
or NRy1R2; | | - |
substifuted cycloalkyl substituents of Ry and R,; are substituted by one or more substituents
selected from a C,-C,o alkene; 'C1-Cealkyl; 'halogen; OH; O-C,-Csalkyl; SAC1-CsaIkyI;CF3; or
" NRy4R4, and ’ '
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substituted het or substituted aryl of Ry, and Ry, are substituted by one or more substituents
selected from halogen hydroxy, C,-C, alkyl, C1-C4 alkoxy, nitro, CN O- C(O) C,-Csalkyl and
C(O) O-C4-Cq-alkyl; . S

" " Rs, Rg and R; are mdependently hydrogen, lower alkyl aryl, aryl Iower alkyl, cycloalkyl
or cycloalkyl lower alkyl, and |

wherein the substltuents on Ry, Ry, Rj3, Ry, Q, and A and A, groups are independently halo,
hydroxy, lower alkyl, lower alkenyl, Iowér alkynyl, lower alkanoyl, lower alkoxy, aryl, aryl
lower alkyl, amino, amino lower alkyl, dilowéralkylar"n‘ino, Idwer alkanoyl, amino lower alkoxy,
~nitro, cyano,' cya_noﬁlqwer alkyl, carboxy, lower carbalkoxy, lower élkanoyl, aryloyl, lower |
.arylalkanoyl,( carbamoyl, N-mono- or N,N-dilower alkyl carbamoyl, lower alkyl carbamic acid
-ester, amidino, guanidine, ureido, mercapto, sulfo, Iowe:-r alkylthio, sulfoamino, sulfonamide,_
benzbsulfonémide, sulfonate, sulfanyl lower alkyl, aryl sulfonamide, halogen substituted aryl
sulfonate, lower alkylsulfinyl, arylsulfinyl; aryl-lower alkylsulfinyl, lower alkylarylsdlfinylt lower
| élkylsulfonyl, arylsulfonyl, ‘aryl-lower 'alkylsulfo'nyl, lower ary! alkyl lowef alkyléwlsUIfonyl,
halogen-lower alkyimercapto, halogen-lower alkylsulfonyl, phosphono (-P(=O)(OH).),
hydroxy-lower alkoxy phosphOryI.or di-lower alkoxyphosphoryl,. (Rg)NC(O)-NRoR 3, lower
alkyl'carbamic acid éster or carbamates or -NRgR14, wherein Rg and R44 can be the same or
different and are independently H or lower alkyl, or Rg and R4 together with the N atom form
a 3- to 8-membered heterocyclic ring containing a nitrogen heteror'ing atoms and may"
optionally contain one or two additional heteroring atoms selected from nltrogen oxygen and
sulfur, WhICh heterocycllc ring may be unsubstituted or substituted W|th lower alkyl halo,
lower alkenyl, lower alkynyl, hydroxy, lower alkoxy, nitro, ammo,.lower alkyl, amino,
diloweralkyl amino,'cyano, carboxy, lower carbalkoxy, formyl, lower alkanoyl, 0XO,

carbafmoyl, N-lower or N, N-dilower alkyl carbamoyl, mercapto, or lower alkylthio, and

Re, Ry, and Ry; are iIndependently hydrogen, lower alkyl, halogen substituted lower
alkyl, aryl, aryl lower alkyl, halogen substituted éryl, halogen substituted aryl lower alkyl.
Compounds within the scope of formula () and the pfocess for their manufacture are
“disclosed in US 60/835,000, which is hereby incorporated into the present application by
reference. The preferred compounds are selected from the group consisting of (S)-N-((S)§-1-
| Cyclohexyl-2-{(S)-2-[4-(4-fluoro-benzoyl)-thiazol-2-yl]-pyrrolidin-1-yl}-2'-oxo-ethyl)-2-
rﬁethylamino-prOpion‘amide (Compound Il); (S)-N-[(S)-Cyclohexyl-(ethyl-{(S)-1-[5-(4-fluoro-
benzoyl)-pyridin-3-yl]-propyl}carbamoyl)-methyl]-z-methylamino-propibnamide (Compound
H); (S)-N-((S)-1 -Cyclohexyl-Z-{(S)-2-[5-(4-fluor‘o-phenoxy)-pyridin-3-yl]~pyrrolid in-1-yl} —2-
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oxo-ethyl)-z-methylamino-propionamide; and N-[1-Cyclohexyl-2-(2-{2-[(4-fluorophenyl)-
methyl-amino]-pyridin-4-yl}pyrrolidin-1 -yl)-2-oxo-ethyl]-2-methylamino-propinamide and

pharmaceutically acceptable salts thereof.

Examples of other IAP inhibitors includes compounds disclosed in WO 05/097791
published on October 20, 2005, which is hereby incorporated into the present .ep'plication by
reference. A preferred compouhd within the scope of formula (1) is N-[1: -cyclohexyl-2-o0x0-2-
(6-phenethyi-octahydro-pyrrolo[2, 3-c]pyr|d|n 1-yl-ethyl]- 2 methylamlno proplonamlde

hereinafter compound Il.

Additional I1AP inhibitdrs include compounds disclo'sed in WO‘04/005284'
PCT/US2006/013984, PCT/US2006/021850 all of WhICh are hereby mcorporated into the

present application by reference.

Other IAP inhibitor compounds for use in the present invention include those disclosed
in WO 06/069063, WO 05/069888, US2006/0014700, WO 04/007529, US2006/0025347,
WO 06/010118, WO 05/069894, WO 06/017295, WO 04/007529, WO 05/094818.

In each case where citatione of patent applications are given above, the subject matter
relating to the compounds is hereby incorporated into the present application by referehce. -
Comprised are likewise the pharmaceutically acceptable salts thereof, the correspohdihg |
recemates, diastereoisomers, enantiomers, tautomers, as well as the corresponding crystal
modifications of above disclosed cempounds where present, e.g., solvates, hydrates and‘
polymorphs, which are disclosed therein. The compounds used as active mgredlents in the
combinations of the invention can be prepared and administered as descnbed in the cited |
documents, respectively. Also within the scope of this invention is the combmatuoh of more
than two separate active ingredients as set forth above, l.e., a pharmace_utical' combination -

within the ecope of this invention could include three active ingredients or more.

The terms “treatment” or “therapy” (especially of tyresine protein kinase ‘dependent dis-
eases or disorders) refer to the prophylactic or preferably therapeutic (including but not limi- -
ted to palliative, curing, symptom-alleviating, symptom-reducing, kinase-regulating and/or

Kinase-inhibiting) treatment of said diseases, especially of the diseases mentioned below.
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A warm-blooded animal (or patient) is preferably a mammal, especially a human.

Where ‘s‘ubsequently or above the term “_‘use”. is mentioned (as verb or noun) (relating
to the use of an IAP inhibitor), this (if not indicated differently or sug'geated differently by the
context) rncludes any one or more of the following embodiments of the invention, respec-
tively (if not stated otherwise): the use |n the treatment of a disease (especially diseases |
mediated or exacerbated by excessive TNF-o of characterlzed by constitutive TNF-a
signaling), the use for the manufacture of pharmaceutlcal composrtlons for use in the
'. treatment of diseases mediated or exacerbated by excessive TNF-a or characterized by
constitutive TNF-a signaling, methods of use of one or more |IAP inhibitors in the treatment -
of a disease mediated or exacerbated by excessive TNF-a or characterized by constitutive
TNF-'a signaling, pharmaceutical preparations ccmpriSing one or more AP inhibitors for the
treatment of said disease mediated or exacerbated by e'xcesaive TNF-o or characterized by
constitutive TNF-a sign'aling, and one or more IAP inhibitors tn the treatment of said disease
mediated or exacerbated by excessive TNF-a or characterized by COnetitutive TNF-a
srgnahng, as appropnate and expedient, if not stated othenmse In particular, diseases to be
treated and are thus preferred for “use” of an IAP mhlbltor are selected from dlseases that

are mediated or exacerbated by excessive TNF-a or charactenzed by constitutive TNF-a

‘_ signaling.

Prefe.rred IS the use of an IAP inhibitor in the therapy (Including prophylaxis) of a
proliferative d‘isorder (especially which is characterized by constitutive TNF-a signaling)
setected from tumcr or cancer diseases, especially against preferably a benign or especially .
malignant tumor or cancer disease, more preferably solid tumors, e.g. carcinoma of the
brain, kidhey, Ii\rer, adrenal gland, bladder, breast, stomach (especially gastric tumors),
ovaries, colon,' rectum, 'prostate, pancreas, lung (e.g. small or large cell lung carcinomas),
vagina, thyroid, sarcoma, glioblastomas, multiple myeloma (MM) or gastroint‘estinal'cancer, '
especially colon carcinoma or col.orectal adenoma, or a tumor of the neck and head, e.g.

- squameous carcinoma of the head and neck, including neoplasnas especially of eplthellal
character e.g. in the case of mammary carcinoma; an epidermal hyperprollferatlon (other
| than cancer), especially psoriasis; prostate hyperplasia: or a Ieukemla, especially acute

myeloid leukemia (AML) and chronic myeloid leukemia (CML).
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The precise dosage of an IAP inhibitor compound to be employed depends upon
several factors including the host, the nature and the eeverity of the condition being treated,
the mode of administration. The IAP inhibitor compound can be édminietered by any route
including orally, parenterally, e.g., intraperitoneally, intravenously, intrafnuscularly,
"schutaneously, intratumorally, or rectally, or enterally. Preferably the IAP inhibitor
compound is administered orally, preferably ét a daily dosage of 1-300 mg/kg.bo.dy weight
or, for most larger primates, a daily dosage of 50-5000, preferably 500-3000 mg. A preferred
oral daily dosage is 1-75 mg/kg body wei:g.ht or, for most larger primates, a daily dosage of
10-2000 mg, administered as a single dose or divided ihto multiple dosee, sueh as twice
daily dosing. |

Usually, a small dose is administered initially and the dosage ie‘gradually increased
until the optimal dosage for the host under treatment is determined. The upper limit of
dosage is that imposed by side effects and can be determined by trial for the host beihg
treated.

Dosage regimens must be titrated to the particular indication, the age, weight, and
general physical condition of the patient, and the response desired but generally doses wili
be from about 10 to about 500 mg/day as needed in single or multiple daily administration. In

general, an initial treatment regimen can be copied from that known to be effective in

interfering with TNF-a activity for other TNF-a'media'ted disease states by the compouﬁds_ of
the present invention. Treated individuals will be regularly checked for T cell numbers and
T4/T8 ratios and/or measures of viremia such as levels of reverse transcriptase or viral
.prOteins, and/or for progression of cytokine-mediated disease associated problerns such as
cachexia or muscle degeneration. If no effect is soon following the normal treatment . '
regimen, then the amount of cytokine activity interfering agent administefed IS Increased;
e.g., by fift‘y percent a week. '

AP ihhibitor_compounde may be combined with one or more pharmaceutically
acceptable carriers and, optionally, one or more other conventional ph’armaceetical
adjuvants and administered enterally, e.g. orally, in the form of tablets, capsUles’,;caplets,
etc. of parenterally, e.g., intraperitoneally or intravenously, in the form of sterile injectable
solutions or suspensions. The enteral and parenteral compositions may be prepared by

- conventional means.
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Production of TNF-a with an IAP inhibitor compound can be coriveniently assayed
usihg a‘nti-TNF-oc antibodies. For example, plotes (Nunc Immunoplates, Roskilde, DK) are
treated Wiih 5 ug/mL of purified rabbit anti- TNF-o. antibodies at 4°C for 12 to. 14 hours. The
plates then are blocked for 2 hours at 25°C with PBS/0.05% Tween containing 5 mg/mL
BSA. After washing, 100 pL of unknowns as well as controls are applied and the plates .
incubated at 4°C for 12 to 14. hours. The 'plates'are waéhed and-assayed with a conjugate of
peroxidasé (horseradish) and mouse anti-TNF-a monoclonal antibodies, and the color '

‘,developed with o-phenylenediamine in phos’phate-citrat'e.buffer containing 0.012% hydrogen
peroxide and read at 492 nm.

.The following examples are offered by way of illustration and are not iIntended to limit
the scope of the invention. '

Example 1

| N-[1-Cyclohexyl-2-(2-{2-[(4-fluo rophenyl)-methyl-amin'o]4-pyridin-4-yl}pyorrolidih-1 -yl)-2-
oxo4ethyl]-_2-methylamino-propinamide, hereinaftér Compound Il, was tested in a'number of
cell lines as shown in Figure |. Each of the tumor cell lines indicated was treated for 18 hrs
with 1 uM of the Compound Il. mRNA was harvested using Qiagen'’s TurboCapiure MRNA
isolation kit. cDNA wés syhthesized using BioRad IScript cDNA synthesis Kkit. '
Primers specifio for the cDNA encoding TNFalpha were then used to PCR amplify TNF
cDNA from each sample using Applied. Biosystems TagMan Universal PCR Master Mix. Data.
IS normalized to B-Actin mRNA and expressed as relative levels of TNF mRNA. |

Figure 1 ‘shows that sensitive cell lines (72 hour IC50 <1uM) express higher baseline
levels of TNF mRNA and respond to Compound Il treatment by increasing e'xpressi‘on of ’
TNF mRNA. Implicit in these findings is that TNF levels may be used to predict sensitivity to
" a Smac Mimetic compound and that assessment of rising T.NF- levels may have potential as

a strategy for monitoring a therapeutic response.

Figure 2 shows how compounds Il and Il induce TNFa mRNA In SKOV-B' cells in a

dose dependent manner. TNFa induction required proteosome activity since it is inhibited by
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MG132 (PI). TNFa induction does not require Caspase activity (is not blocked by ZVAD) but
does require autocrine TNFa signaling since it is blocked with soluble TNFa receptor (STR).

"The graph depict‘ing TNF induction by compound |l includes nine bars correlating to
'the fold increase of TNF relative to untreated cells. Reading from left to right, the first-bar
represents untreated cells (app. 0-1 fold). The second bar represents 1000 nM of compound
Il (app. 120-130 fold increase). The third bar represents 100 nM of compound |l (app. S0
fold increase). The fourth bar represents 1000 nM of compound Il + Pl (app. 25-30 fold
increase). The fifth bar represents 100 nM of compound Il + Pl (app. 15-;20 fold increase).:
The sixth bar.represents 1000 nM of compound Il + ZVAD (app. 125-130 fold incfease) 'The
seventh bar represents 100 nM compound |l + ZVAD (app. 95-100 fold mcrease) The
eighth bar represents 1000 nM compound |l + sTNFR (app. 0-5 fold mcrease) The ninth bar
represents. 100 nm compound Il + sSTNFR (app. O- 1)

The graph depicting TNF induction by compound:lll includes nine bars correlating to
the fold increase of TNF relative to untreated cells. Reading from left to right, the first bar
represents untreated cells (app. 0-1 fold). The second bar represents 1000 nM of compound
Il (app. 105-115 fold increase). The third bar represents 100 nM of comp0und.lll (app. 854
05 fold increase). The fourth bar fepresents 1000 nM of cofnpound IIl + Pl (app. 30-40 fold
increase). The fifth bar represents 100 nM of compound Il + Pl (app. 15-20 fold increase). -
The sixth bar represents 1000 nM of compound Il + ZVAD (app. 75-80 fold increase). ‘The
seventh bar represents 100 nM compound il + ZVVAD (app'. 85-95 fold increase). The-eighth
bar represents 1000 nM compound Il + sSTNFR (app. 0-1 fold increase). The ninth bar |
represents 100 nm compound IIl + STNFR (app: 0-3 fold increase).

Variations, modification, and other implementations of what is described herein will
occur to those of ordinary skill in the art without departing from ‘the spirit and the essential B
cha.racteristics of the present teachings. Accordingly the scope of the invention is to be
defined not by the preceding iI.Ius'trative description but instead by the following claims, and
all changes that come within the meaning and range of erivalency of the claims are

intended to be embraced therein.
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Claims
1. ' A method to predict which patients will respond to a IAP inhibiting compound
comprising:

a) administering an IAP inhibitor compound to a patient, and

b) measuring TNF-a and/or IL-8 levels.

2. A method according to glaim 1 comprising the additional step of

D) determining that the patient will be a non-responder if the ¢orrelation coefficient is

less than ----.

3. ‘The method of claim 1, wherein the AP inhibiting compound has the structure of

I O ' (Q), |
'R ,

»oH ] ]
A C—N A—D—A; .

Formula |

formula |:

or pharmaceutically acéeptable salts thereof, wherein

'Ry is H, C4-Cq alkyl, C,-C, alkenyl, C,-C, alkynyl or C-Cio cycloalkyl, which Ry may be
unsubstituted or substitutéd; | | ‘ |

R, is H, C4-C4 alkyl, C,-C,4 alkenyl, C,-C, alkynyl, Ca'C1o cycloalkyl‘which R, may be
unsubstituted or substituted; o | |

Riis H, CF,, CzF'g, C,-C, alkyl, C,-C, alkenyl, C,-C, alkynyl, CH,-Z or R, and R; taken
together with the nitrogen atom to which they are attached form a heterocyclic ring, which

alkyl, alkenyl, alkynyl or het ring may be unsubstituted or substituted;
Zis H, OH, F, CI, CH3, CH,CI, CH,F or CH,OH,;
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R4 18 Co.10 alkyl 03-010 cycloalkyl, wherein the Co 10 alkyl or cycloalkyl group IS
unsubstituted or substituted;

A is het, which may be substituted or unsubstituted; _

‘Dis C4-C- alkylene or C»-C, alkenylene, C(0O), O, NR7, S(O)r, C(O)-C1-C10 alkyl, O Cs-
C,o alkyl, S(O)r-C4-C4 alkyl, C (O) C,-C1o arylalkyl OCq-Cio arylalkyl or S(O)r Co-Cw -
arylalkyl, which alkyl and aryl groups may be unsubstituted or substltuted

ris 0, 1, or 2; |

Ails a substituted aryl or unsubstitt)ted or'substituted het which substituents on aryl
and het are halo, lower alkoxy, NRsRg, CN, NO; or SRs; ' ' |

each Q.is mdependently H, C4-C4 alkyl, C4-C4 alkoxy, aryl C4-C4o alkoxy, OH, O- C1
* Cyg-alkyl, (CH2)o6-Ca-C, cycloalkyl, aryl, aryl C1-Cso alkyl, O-(CHz)os aryl, (CH,) s-chet, het,
O-(CH,)1.shet, -ORys, C(O)Ry1, -C(OIN(R11)(Ri2), N(R11)(Ri12),SR11, S(O)R11,8(0)z Ris, S(0)2-
"N(R44)(R12), or NR11-S(O)2-'(R12), wherein alkyl, cycloalkyl and-aryl are unsubstituted or
substituted; | | ‘ '

nis0,1,20r3,4,5 6or7;

het is a 5-7 membered monocyclic heterocyclic ring containing 1-4 heteroring atoms
selected from N,O and'S or an 8-12 membered fused ring system that includes one 5-7
membered monocyclic heterocycllc ring containing 1, 2, or 3 heteroring atoms. selected from
N, O and S, which het is unsubstituted or substituted;

Rqs and Ry, are independently H, Cy-Cyo alkyl, (CHz)os-Cs-Crcycloalkyl,  (CHg)oe-
(CH)o.1(aryl).2,C(0)-C4-Coalkyl, -C(O)-(CH2)1.5-C3-Cy'cycloalkyl, -C(0O)-0-(CHyj)os-aryl, -C(Q)-
(CHz)o-O-fluorenyl, C(O)-NH-(CHs)o.-aryl, C(O)-(CHz)os-aryl, C(O)-(CH2)vs-het, -C(S)-Cr-
Cioalkyl, -C(S)—(CHz)1-6-03-C7cyeloe|kyl,- -C(S)-0O-(CHy)os-aryl, -C(S)-(CHz)o-s-O-ﬂuorenyl, |
C(S)'NH‘(CHz)o-s'arY', -C(S)-(CHg)o6-aryl or C(S)-(CH2)1-¢-het, C(O)Ry4, C(O)NR11R12,
C(O)ORy1, S(O)NRy1, S(O)mNR 1Rz M = 1 or 2, C(S)Rys, C(S)NR11Ry2, C(S)OR;s, wherein
alkyl, cycloalkyl and aryl are unsubstituted or substituted; or Rq; and Ry ere a substituent
that facilitates transport of the molecule across a cell membrane or R4y and R,z together
with the nitrogen atom form het; |
wherein the alkyl substituents of Rﬁ and Ry, may be unsubstituted or substituted by one or
more substituents selected from C4-Cqoalkyl, halogen, OH,: 0-C,-Cgalkyl, -S-C{-Cealkyl, CFs
or NR11Ry32; ' | | . |
substituted cycloalkyl substituents of Ry and Ry, are substituted by one or more substituents
selected from a C,-Cyp alkene;'C1-CealkyI; 'halogen; OH; :O-C1-Cealkyl;- S#C1-Cealkyl;CF3; or
- NRysRy2and |
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substituted het or substituted aryl of Ry; and R, are substituted by one or more substituents
selected from halogen hydroxy, C,-C, alkyl, C1-C4 alkoxy, nitro, CN O-C(O)-C;- Csalkyl and
C(0O)-0-C,-C,-alkyl; | -
~ Rs, Re and R; are independently hydrogen, lower alkyl, aryl, aryl lower alkyl, cycloalkyl
or cycloalkyl lower alkyl, and
~ wherein the substltuents on Ry, Ry, R, Ry, Q, and A and A, groups are independently halo,
hydroxy, lower alkyl, lower alkenyl, Iowér alkynyl, lower alkanoyl lower alkoxy, aryl, aryil |
lower alkyl, amino, amino lower alky!, diloweralkylamino, lower alkanoyl amino lower alkoxy,
“nitro, cyano, cyano lower aIkyI carboxy, lower carbalkoxy, lower alkanoyl aryloyl, lower
‘arylalkanoyl, carbamoyl, N-mono- or N,N-dilower alkyl carbamoyl, lower alkyl carbamic acid.
ester, amidino, guanidine, ureido, mercapto, sulfo, Iowqr alkylthio, sulfoamino, sulfonamide,. |
benzbsulfonémide, sulfonate, sulfanyl lower alkyl, aryl sulfonamide, halogen substituted aryl
sulfonate, lower alkylsulfinyl, arylsulfinyl; aryl-lower aIkyISquinyl,' lower alkylaryisulfinyl, lower
'alkylsulfonyl, arylsuifonyl, 'aryl-lower alkylsulfohyl, lower aryl alkyl Iower' alkylérylsulfonyl,
halogen-lower alkylmercapto, halogen-lower alkylsulfonyl, phosphono (-P(=0)(OH),),
hydroxy-lower alkoxy' phosphoryl or di-lower alkoxyphosphoryl,.(Rg)NC(O)-N‘Rme, lower
alkyl carbamic acid éster or carbémates or —-NRgR14, wherein Rg and Rq4 can be the same or
different and are ,in_dependehtly H or lower alkyl, or Rg and R,4 together with the N atom form
" a 3- to 8-membered heterocyclic ring containing a nitrogen heteroring atoms and may
optionally contain one or two additional heteroring atoms selected from nitrogen, oxygen and
sulfur, which heterocyclic ring may be unsubstituted or substituted with lower.alkyl, halo,
lower al,kenyl, lower alkynyl, hydroxy, lower alkoxy, nitro, amino, ‘,Iower alkyl, amino,
dilOweralkyI amino, cyano, carboxy, lower carbalkoxy, formyl, lower alkanoyl, oxo,
carbafmoyl, N-lower or N, N-dilower alkyl carbamoyl, mercapto, or lower alkyithio, and
Re, R0, and Ry5 are independently hydrogen, lower élkyl, Halogen substituted lower |

alkyl, aryl, aryl lower alkyl, halogen substituted aryl, halogen substituted aryl lower a|kyl‘.

4. A method for determining the responsiveness of an individual with a disease
~characterized by constitutive TNF-a signaling to treatment with a IAP inhibiting compound
comprising. ‘

a) administering an IAP inhibitor compound to a patient, and

b) measuring TNF-a or IL-8 levels.
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- S. A method for treatihg diseases characterized by constitutive TNF-a signaling
comprising: - |

. a) administering an IAP inhibitor compound, and

b) measuring TNF-a levels.

6. The method of claim 4 or 5, wherein the IAP inhibiting compound has the structure of

formula |:

Formula |

' or pharmaceutical.ly acceptable salts thereof, wherein

R is H, C4-C, alkyl, C2-C, alkenyl, Co-C, alkynyl or C5-Cyo cycloalkyl, which Ry may be
unsubstituted or substltuted ‘ ‘ '

Rz Is H, C4-C4 alkyl, Cz-C4 alkenyl Cz-C4 alkynyl, C3-Cso cycloalkyl which R, may be
unsubstituted or substituted; | | .

Rsis H, CFs, CoFs, C1-Cy alkyl, C-Cy alkenyl, Co-Ce alkynyl, CH-Z or Ry and R taken
together with the. nitrogen atom to which they are attached form a heterocyclic nng which
alkyl, alkenyl, alkynyl or het ring may be unsubstituted or substltuted

ZisH, OH, F, CI, CH3, CH.CI, CH;F or CH,OH,;

R4 1S Co.10 alkyl, C3-C4o cycloalkyl, wherein the Cg.1g alkyl or cycloalkyl group |s
unsubstituted or substituted;

A is het, which may be substituted or unsubstituted; |

‘Dis .C1¥Cy alkylene or C,-C, alkenylene, C(O), O, NR,, S(O)r, C(O)-C}-C,o alkyl, O-C;-
C1o alkyl, S(O)r-C-Cyo alkyl, C (O) Co-Cyg arylalkyl OCo-Cyo arylalkyl, or S(O)r Co-Cig
arylalkyl, which alkyl and aryl groupé may be unsubstituted or substituted;

ris0,1,0r2;, o ‘ | |
| A, is a substituted aryl or unsubstituted or substituted het which substituents on aryl
- and het are halo, lower alkoxy, NRsRs, CN, NO, or SRs; '
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| each Q is independently H, C;-C; alkyl, C4-Cio alkoxy, aryl C4-C4¢ alkoxy, OH, O-C,-
Cio-alkyl, (CHz)o-6-C3-C7 cycloalkyl, aryl, aryl C,-C1o alkyl, O-(CH;)os aryl, (CHy) 1-ghet, het
- O-(CHy)1shet, “OR1, C(O)Ry1, “C(O)N(R11)(R12), N(R11)(R12),SR11, S(O)R11,S(0)2 Ry, S(O)z-
N(R; 1)(R12'), or NR4-S(0)2-(R12), wherein alkyl, cycloalkyl and aryl are Unsubstituted 6r ,
substituted; | '
nis 0, 1, 2 or3,4,5 6or7;
~ hetis a5-7 membered monocyclib heterocyclic ring containing 1-4 heteroring atoms

selected from N,O and S or an 8-12 membered fused ring éystem that includes one 5-7
“membered rhonocyclic heterocyclic ring containing 1, 2,0r3 heteforing atoms selected fro‘m'
.N, O and S, which het is unéubstituted or substituted; .

R1s and R, are independently H, C4-C4, alkyl, (Cl;iz)o.s-Ca-C7cycloalkyl,~ (CH2)os~
(CH)o.1(aryl)1.2,C(0O)-C4-Cyoalkyl, -C(O)-(CH,)4.6-C3-Crcycloalkyl, -C(O)-0-(CH,)o6-aryl, -C(O)-
(CHz)os-O-fluorenyl, C(O)-NH-(CHz)oe-aryl, C(O)-(CH;)os-aryl, C(O)-(CHz)se-het, -C(S)-Ci-
Cioalkyl, -C(S)-(CH,)1.6-Cs-Crcycloalkyl, -C(S)-O~(CHa)oe-aryl; -C(S)-(CHy)os-O-fluorenyl,
C(S)-NH-(CHz)o-aryl, -C(S)-(CHz)o.s-aryl or C(S)-(CH)16-het, C(O)Ryy, C(O)NR11R 12,
C(O)ORy;, S(O)nR",‘ S(O)mNR11R12, m=1or 2, C(S)Ry;, C(S)NR1R2, C(S)OR11, wherein
alkyl,' cycloalkyl andtaryl are unsubstituted or substituted; or Ryy and R; are a substituent
that facilitates transport of the molecule across a cell membrane; or Ry; and R;, together
-~ with the nithQ.én atom form het; | |
wherein the alkyl substituenits of Ry, and Ry may be unsubstituted or substituted by one or
more sub'stituént.s selected from C;-C,oalkyl, halogen, OH, O-C1-Csélkyl, -S-C1-Cealkyl, CF;
or NR11R.12;. | | .
substituted cycloalkyl substituents of Ry, and Ry, are substituted by one or more substituents
selectéd from a C,-C,o alkene; C,-Cgalkyl; halogeh; OH; O-C;-Cgalkyl; S-C4-Csalkyl,CF3; or
NR;;R,and | “ ‘ _ '
substituted het or substituted aryl of Ry; and R,, are substituted by one or more substituents
selected from halogen, hydroxy, C,-C, alkyl, C1-;C4 alkoxy, nitro, CN O-C(0)-C;-C,alkyl and
C(0O)-0-C,-Cs-alkyl; | |

Rs, Re and R; are independently hydrogen, lower alkyl, aryl, aryl lower alkyl, cycloaikyl,
or cycloalkyl lower alkyl, and ' | | '
 wherein the substituents on Ry, R, R3, Rq, Q, and A and A, groups are independently halo,
hydroxy, lower alkyl, Iowek alkenyl, lower alkynyl, lower alkanoyil, Idwt_ar alkoxy, aryl, aryl
lower alkyl, amino, amino lower alkyl, diloweralkylamino, lower alkandyl, amino lower alkoxy,_

nitro, cyano, cyano lower alkyl, carboxy, lower carbalkoxy, lower alkanoyl, aryloyl, lower
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- arylalkanoy!, carbamoyl, N-mono- or N,N-dilower alkyl carbamoyi, lower alkyl carbamic acid
ester, amidino, guanidine, ureido, mercapto, sulfo, Iowér élkylth_io, sulfoamino, sulfonamide,
benzosulfonamide, sulfonate, sulfanyl lower alkyl, aryl sulfonamide, halogen substituted ary|
sulfonate, lower alkylsulfinyl, arylsulfinyl; aryl-lower alkylsulfinyl lower anlkylarylsulfinyl lower
alkylsulfonyl arylsulfonyl, aryl -lower alkylsulfonyl, lower aryl alkyl lower alkylarylsulfonyl
halogen-lower alkylmercapto, halogen-lower alkylsulfonyl phosphono (-P(= O)(OH)z)
hydroxy-lower alkoxy phosphoryl or di-lower alkoxyphosphoryl, (Rg)NC(O)-NR1oR3, lower
alkyl carbamic acid ester or carbamates or —-NRgR14, wherein Rg and R4 can be the same or
different and are independently H or lower alkyl, or Re ahd R14 together With the N atom form
a 3- to 8-membered heterbcyclic ring containing a nitrogen heteroring atoms and °may . |
optlonally contain one or two additional heteroring atoms selected from nltrogen oxygen and
sulfur, which heterocyclic ring may be unsubstituted or substituted wuth lower alkyl, halo
lower alkenyl, lower alkynyl, hydroxy, lower alkoxy, nitro, amino, lower alkyl, amino,
diloweralkyl amino, cyano, carboxy, lower carbalkoxy, formyl, lower alkanoyl, oxo,
carbarmoyl, N-lower or N, N-dilower alkyl carbamoyl, mercapto, or lower alkyithio, and

Re, R10, and Ry3 are independently hydrogen, lower alkyl, halogen substituted lower
alkyl, aryl, aryl lower alkyl, halogen substituted aryl, halogen substituted aryl lower alkyl. |

7. A method according to Claim 1,- 4 or 5 wherein where the‘ AP inhibitor-compound IS
selected from N-1-Cyclohexyl-2-{2-[4-(4-flqorq-benzoyl)-thiazol42-yl]-pyrrolidin-1-yl}-2-oxb- -
ethyl)-2-methylamino-propionamide° N-[Cyclohexyl-(éthyl-{1-[5-(4-fluoro-benzoyl)-pyridi.h-3‘-
yl]-propyl}carbamoyl)-methyl]-2- methylamlno propionamide; N-(1-Cyclohexyl-2-{2-[5-(4-
fluoro-phenoxy)-pyridin-3-yl]-pyrrolidin-1-yl} —2-oxo-ethyl)-2-methylamino-propionamide; and
N-[1-Cyclohexyl-2- (2 -{2-[(4-fluorophenyl)-methyl-amino}- pyrldln-4 yl}pyrrolldln 1-yl)-2-oxo-
ethyl]-2- methylammo proplnamlde and pharmaceutically acceptable salts thereof. |

8. Use of IAP inhibitor compounds in the treatment of proliferative diseaseé characterized

by constitutive TNF-o signaling.

9. Use of a compound of the formula |, or an N-oxide or pharmaceutically acceptable salt
thereof, in the treatment of a disease characterized by constitutive TNF-a signaling-wherein -

the compound of formula | has the following structure:
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Formula |

or pharmaceutic‘ally acceptable salts't’hereof wherein

Ry is H C1-C4 alkyl, Cz-C4 alkenyl, C,-C,4 alkynyl or 03-010 cycloalkyl which R; may be |
unsubstituted or substituted; , |

R,is H, C4-C4 alkyl, C,-C4 alkenyl Cz-C4 alkynyl Ca-Cig cycloalkyl Wthh R, may be
‘unsubstituted or substituted; | | | ' -

Riis H, CF;, CoFs, C4-C4 alkyl, C,-C,4.alkenyl, C,-C. alkynyl, CH,-Z or R; and R; taken
together with the nitrogen atom to which they are attached form a hetero’cychlic ring, which
alkyl, alkenyl, alkynyl or het ring fnay be unsubstituted or substituted:;

Zis H, OH, F, Cl, CH;, CH,CI, CH;F or CH,OH,;

R, is'Co-1¢aIkyI, C3-C1'o cycloalkyl, wherein the Co-{o alkyl, or cycloalkyl group is
unsubstituted or substituted,;

A i's. het, which may be substituted or unsubstituted;
| D is C,-C; 'alkylené or C,-C, alkenylene, C(O), O, NR;, S(O)r C(O)-C4-C4p alkyl, O-C;-
Cio alkyl S(0O)r-C4-Cp alkyl, C (O) Co-Cm arylalkyl OCo-Cm arylalkyl, or S(O)r C¢-C1o |
arylalkyl, which alkyl and aryl groups may be unsubstltuted or substltuted

risQ, 1, or 2 |
A 'is a substituted aryl or unsubstituted or substituted het which'subs.tituents on aryl
and het are halo, lower alkoxy, NRsRs, CN, NO, or SRs;

each Q is independently H, C4-C4, alkyl, C1-C1o alkoxy, -aryl Ci-Cro alkoxy, OH, O-C;-
- Cyo-alkyl, (CHz)o-6-Ca-C; cycloalkyl, aryl, aryl C1-Cio alkyl, O-(CHz)os aryl, (CH) 1-shet, het,
O-(CHz)1.shet, -ORq1, C(O)Ry1, -C(O)N(R11)(R12), N(R11)(Ri12),SR11, S(O)R11,S(0)2 Ryi, S(O).-
- N(R11)(Ry2), or NR11-S(O)2-(R12), Where_ih alkyl, cycloalkyl and aryl are unsubstituted or
substituted: ' |

nis0,1,20r3,4,5, 6or7,
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het is a 5-7 'memberéd monocyclic heterocyclic ring containing 1-4 heteroring atoms
selected from N,O and S or an 8-12 membered fused ’ring system that includes one 5-7
membered monocyclic heterocyclic ring containing 1, 2, or 3 hetéroring atoms selected from
N, O and S, which het is unsubstituted or substituted; ’

‘ R, and R,, are independently H, C4-C, alkyl, (CH2)0-6-03-C7cycIOalkyl, (CH5)o6-
(CH)o.1(aryl)1.2,C(O)-C1-Cyoalkyl, -C(O)-(CH2)1.6-Ca-Creycloalkyl, -C(0)-O-(CH,)os-aryl, -C(O)-
(CH,)0.6-O-fluoreny!l, C(O)-NH-(CH,)o.s-aryl, C(O)-(CH,)o.s-aryl, C(O)-(CH,)¢-het, -C(S)-C;-
Cioalkyl, -C(S)-(CHZ)1.6-003-07cycloalkyl; -C(S)-O-(CHz)oﬁ-_aryl, -C(S)-(CHZ)O.G-O-quorenyI,' |
C(S)-NH-(CHz)os-aryl, -C(S)-(CHa)oe-aryl or C(S)-(CHz)v.-het, C(O)Ryy, CONRyiRr2,
C(O)ORy4, S(O)nRy;, S(O)mN‘RHR,z, m =1 or2, C(S)Ry, C(S)NR;R;2,.C(S)OR14, whe'rein
' aikyl, cycloalkyl and aryl are unsubstituted or substituted: or Ry; and Ry, are a substituent
that facilitates transport of the molecule across cell membrane; or Rﬂ and Ry tog’ether
with the nitrogen atom form het: |
wherein the alkyl substituents of R;; and R,, may be unsubstituted or substiiuted-by one or
“more substituents selected from C,-Cjoalkyl, halogen, OH, O-C;-Cgsalkyl, -S-C4-CealKkyl, CF;
or NRy1R2; | . .
substituted cycloalkyl substituents of Ry1-and R,z are substituted by one or more substituents
selected from a C,-C,g alkene; C,-Cgalkyl; halogen; OH; O-C,-Cgalkyil; S-C1'-Ceélkyl,CF.3;.or
NRi:R12and ' ' '
substituted het or substituted aryl of Ry; and Ry are substituted by one or more sub_stitu‘ents
selected from halogen, hydroxy, C;-C, alkyl, C4-C,4 alkoxy, nitro, CN- O-C(O)-C1-C4alkyl and
C(0)-0-C,-Cy-alkyl ' ' ' ,

Rs; Rg and Ry are independehtly hydrogen, lower alkyl, aryl, aryl lower aikyl, cycloalkyl, |
or cycloalky! lower alkyl, and ‘ .
wherein the substi'tuents on Ry, Ry, Rs, R4, Q, and A and A, groups are indépendentl'y _halo,'
hydroxy, lower alkyi, lower alkenyl, lower alkynyl, lower alkanoyl, lower aikoxy, aryl, aryl
lower alkyl, amino, amino lower alky!, diloweralkylamino, lower alkanoyil, aminb lower alkoxy,
n.itrb, cyanb, cyano lower alkyl, carboxy, lower carbalkoxy,'Idwer.alkanoyl, aryloyl, lower
arylalkanoyl, carbamoyl, N-mdno_—- or N,N-dilower 'alkyl carbamoyl, lower alkyl carbamic acid
ester, amidino, guanidine, ureido, mercapto, sulfo, lower a‘IkyIthio, sulfoamino, sulfonamide,
benzosulfonamide, sulfonate, suifanyl lower alkyl, aryl sulfonamide, halogen 'sub'stituted aryl -
sulfonéte, lower alkylsulfinyl, arylsulfinyl; aryl-lower alkylsulfinyl, lower alkylarylsulfinyl, lower
alkylsulfonyl, arylsulfonyl, aryl-lowér alkyls'ulfonyl, lower aryl alkyl Iowér alkylarylsulfonyl,
 halogen-lower alkylmercapto, halogen-lower alkylsulfonyl, phosphono (-P(=0)(OH).,),
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hydroxy-lower alkoxy phosphoryl or di-lower alkoxyphosphoryl; (Ro)NC(O)-NR xR 3, lower
alkyl carbamic acid ester or carbamates or —-NRgR1s, wherein Rg and Ry4 can be the same or
different and .a're--independentliy H or lower alkyl, or Rg and R4 together with the N atom form-
a 3- to 8-membered heterocyclic ring containing a nitrogen heteroring étoms and méy
optlonally contain one or two additional heteroring atoms selected from nitrogen, oxygen and
sulfur, which heterocycllc ring may be unsubstututed or substituted with lower alkyl, halo, ~
lower alkenyl, lower alkynyl, hydroxy, lower alkoxy, nitro, amino, lower alkyl, amino,
diloweralkyl amino, cyano, carboxy, lower carbalkoxy, form‘yl, lower alkanoyl, 0xo,

- carbarmoyl, 'N-Io.wer_or N, N-dilower alkyl carbamoyl, mercapto, or lower alkylthio, and

' Re, R1o, and Ry; are ihdependently hydrogen, lower aikyl, halogen substituted lower .
alkyl, aryl, aryl lower alkyl, halogen substituted aryl|, halpgen substituted aryl lower alky!. .

10.  Use of a compound of the formula |, according to claim 9, or a pharmaceutically

aqceptable salt thereof, for the manufacture of a pharmaceutical composition for the

treatment of a disease characterized by constitutive TNF-a signaling.

11. A method of treatment a disease characterized by constitutive. TNF-o signaling, com-
prising administeri'ng to a warm-blooded animal, especially a human, in need of such
treatment a pharmaceutlcally effective amount of a compound of -the formula |, or a

pharmaceutlcally acceptable salt thereof, accordlng to Claim 9.

12. A use according to claim 9 where the compound of formula I' IS selected from N-1-
Cyclbhexyl-2-{2-[4-(4-fluoro-benzoyl)-thiazol-2-yl]-pyrrolidin-1 -yl}-2-oxo-ethyl)-2-
methylamino-propionamide; N-[Cyclohexyl>(ethyi-{1 -[5-(4-fluoro-benzoyl)-pyridin-3-yl]-
propyl}carbamoyl)-methyl]-2-methylamino-propionamide; N-(1-Cyclohéxyl-Z-{Z-[S-(4-ﬂu‘oro- :
phenoxy)-pyridin-3-yl]-pyrrolidin-1-yl} —2-oxo-ethyl)-2-methylamino-propionamide; and N-[1-
Cyclohexyl-2-(2-{2-[(4-fluorophenyl)-methyl-amino]-pyrid in74-yl}pyrrolidin-1 -yl)-2-0x0-ethyl]-2-

. methylamino-propinamide and p'hafmaceuticélly acceptable salts thereof.

- 13. A'use according té claim 10 Where_ the compound of formula | is selected from N-@(1‘-
Cyclohexyl-2-{2-[4-(4-fluoro-benzoyl)-thiazoI-2-yl]-pyrroiid.in-1 -yl}-2-oxo-ethyl)-2-
methylamino-propionamide; N-[Cyclohexyl-(ethyl-{1-[5-(4-fluoro-benzoyl)- pyndln 3-yl]-
propyl}carbamoyl) methyl]-2-methylamino-propionamide; N-(1-Cyclohexyl- -2- -{2-[5-(4- fluoro-
phenoxy)-pyridin-3-yl]-pyrrolidin-1-yl} —2-oxo-ethyl)-2-methylamino-propionamide; and N-[1-
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Cyclohexyl-2-(2-{2- [(4-fluorophenyl) methyl-amlno] pyrldln-4 -yl}pyrrolidin-1-yl)- 2-0xo-ethyl] 2-
methylamino- proplnamlde and pharmaceutically acceptable salts thereof. |

14. A method accordlng to claim 11 where the compound of formula | is selected from N -(1-
Cyclohexyl 2-{2-[4- (4-fluoro -benzoyl)-thiazol-2-yl]- pyrrolldln 1-y|} 2-ox0-ethyl)-2-
methylamino-propionamide; N- [Cyclohexyl-(ethyl-{1-[5-(4-fluoro-benzoyl)- pyndm 3 -yl]-
propyl}carbamoyl)-methyl]-2-methylamino-propionamide: N-(1-Cyclohexyl-2-{2-[5-(4-fluoro-
phenoxy)-pyridin-3-yl]-pyrrolidin-1-yl} —2-6xo-ethyl)-2-methylamino-propionamide' and N-[1-
Cyclohexyl-2-(2-{2- -{(4-fluorophenyl)-methyl-aminoj-pyridin-4-yl}pyrrolidin-1-yl)- 2-oxo-ethyl] -2-
methylamlno proplnamlde and pharmaceutically acceptable salts thereof.

15. A use according to claim 9 wherein the disease is a proliferative disease.
16 A use according to claim 9 wherein the disease is a selected from cancers, such as

solid tumors and blood-born tumors; heart disease, such as congestive heart failure; and

viral, genetic, inflammatory, allergic, and autoimmune diseases.
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