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Human Liver Microsomal Stability Assay 

[1033] Metabolic stability of APSAP derivatives was mea­
sured by detennination of the rate of compound disappear­
ance when incubated in the presence of human liver 
microsomes. Liver microsomes are prepared from the endo­
plasmic reticulum of hepatocytes and are the primary source 
of the most important enzymes (cytochrome P450) involved 
in drng metabolism. Study of drng stability in the presence of 
liver microsomes is accepted as a valuable model permitting 
rapid prediction of in viva drng stability. 

Protocol Sunmrnry: 

[1034] Human liver microsomcs were obtained from a 
commercial source. Test compounds (3 µM) were incubated 
with pooled liver microsomes (male and female). Samples 
were incubated for a 45 minute period and removed at 5 time 
points and test compounds were analysed by LC-MS/MS. 

[1035] Microsomes (final protein concentration 0.5 
mg/mL), 0.1 M phosphate buffer pH 7.4, and test compound 
(final concentration 3 µM; diluted from 10 mM stock solution 
to give a final DMSO concentrationof 0.25%) were incubated 
at 37° C. prior to the addition ofNADPH (final concentration 
1 mM) to initiate the reaction. The final incubation volume 
was 25 µL. A control incubation was included for each com­
pound tested, where 0.1 M phosphate buffer pH 7.4 was 
added instead ofNADPH. The control compounds testoster­
one and 7-hydroxycoumarin were included in each experi­
ment and all incubations were perfonned singularly for each 
compound. 

[1036] Each compound was incubated for 0, 5, 15, 30, and 
45 minutes. The control (minus NADPH) was incubated for 
45 minutes only. The reactions were stopped by the addition 
of 50 µL methanol containing internal standard at the appro­
priate time points. The incubation plates were centrifoged at 
2500 rpm for 20 minutes at 4 ° C. to precipitate the protein. 

Quantitative Analysis: 

[1037] Following protein precipitation, the sample super­
natants were combined in cassettes of up to 4 compounds and 
analysed using standard LC-MS/MS conditions. 

Data Analysis: 

[1038] From a plot of the natural logaritlun of the peak area 
ratio (i.e., the ratio of compound peak area:internal standard 
peak area) against time, the gradient of the line was deter­
mined. Subsequently, half-life and intrinsic clearance were 
calculated using the equations below: 

Eliminated rate constant(k)=(-gradientJ. 

Halflife(t1d(minJ=0.063/k. 

Intrinsic Clearance(CL;"')(µL/min/million cells)=(Vx 

0.693)/tl
/2. 

wherein V=Incnbation volnme(µL/mg microsomal 
protein). 

Pharmacokinctics Studies 

[1039] Absorption and metabolic stability were studied 
using an in viva pham1acokinctics assay. Drng levels were 
assessed using ultra-performance LC/TOF-MS. 
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(1040] Three male Sprague-Dawley rats, 200-300 g, were 
dosed per route. Test compmmd was administered either 
orally or intravenously ( dose level of 1 mg/kg body weight). 
Test compound was formulated in 50:50 tetraethylene glycol: 
PBS for both routes. Animals were given free access to food 
throughout the study. On the day prior to dosing, the carotid 
artery was cannulated for sample collection and for the intra­
venous study, the jugular vein was cannulatcd to enable dos­
ing. 
(1041] Blood samples were taken from the carotid artery at 
the following time points and placed in heparinised tubes: 
Oral dosing-predose. 0.25. 0.5, 1, 2, 4. 8 and 24 hours post 
dose. 
IV dosing-predose, 0.08, 0.25, 0.5, 1, 2, 4 and 8 hours post 
dose. 
(1042] After the final time point, the animals were sacri­
ficed by an overdose of anaesthetic. 
[1043] Blood samples were centrifoged to obtain plasma, 
which was transferred to a separate container and frozen at 
-20° 

c.

Sample Preparation: 

(1044] Samples were thawed at room temperature and pre­
pared by protein precipitation with acetonitrile in the ratio 1 :2 
with plasma, followed by centrifogation for 10 minutes at 
16, lOOxg (Eppendorf 5415D, Eppendorf AG, Hamburg, Ger­
many). The supematants were collected for analysis. The 
standard samples were prepared similarly. after spiking blank 
rat plasma samples to study compound concentrations at 1, 2, 
5, 10, 20, 50, 100, 200, 500 and 1000 ng/mL. In addition, 
extra samples were prepared from 0-1 hour i.v. samples by 
diluting 1/20 with 50% aqueous acetonitrile to avoid exceed­
ing the linear range of the analytical method. 

Analytical Methods: 

(1045] A Waters Acquity liquid ultra-perfomrnnce chro­
matographic system (Waters Corp., Milford, Mass., USA) 
with autosampler, vacuum degasser and colllllln oven was 
used. The analytical cohmm used for all compounds was a 
Waters BEH C18, (2.lx50 mm, 1.7 �nn, Waters Corp, Mil­
ford, Mass., USA) together with a 0.2 µ111 on-line filter before 
the colllllln. The eluents were 0.1 % acetic acid (A, pH 3.2) 
and methanol (B). Gradient elution from 5% to 60% B in two 
minutes was employed, followed by one minute gradient to 
90% B and column equilibration. The flow rate was 0.5 
mL/min and the colllllln oven temperature was 35° C. The 
flow was directed to the MS via Water Acquity photo-diode­
array (PDA) detector. LC/TOF-MS data were recorded with a 
Micromass LCT Premier XE time-of-flight (TOF) mass spec­
trometer (Micromass Ltd., Manchester, England) equipped 
with a LockSpray electrospray ionization source. A positive 
ionization mode of electro spray was used for all compounds. 
The mass range of m/z 100-900 was acquired. The W-option 
of the reflector was used, and the DRE (dynamic range 
enhancement) option was set to on. The mass spectrometer 
and HPLC system were operated under Micromass MassL­
ynx 4.1 software. Leucine enkephalin ([M+Ht m/z 556. 
2771) was used as a lock mass compound for accurate mass 
measurements and was delivered into the LockSpray probe 
with a syringe pmnp. Masslynx 4.1 software was used for 
controlling the instrnmentation and for data processing. 

Calculations: 

[1046] The pharmacokinetic parameters for the test com­
pounds were calculated by WinNonlin Pro (Pharsight Corp, 
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C A) using standard noncompartmental methods. The elimi­
nation phase half-life (t!/2) was calculated by least -squares 
regression analysis of the terminal linear part of the log con­
centration-time curve. The area under the plasma concentra­
tion-time curve (AUC) was determined by use of the linear 
trapezoidal rule up to the last measurable concentration and 
thereafter by extrapolation of the tenninal elimination phase 
to infinity. The tentative oral bioavailability (F) was calcu­
lated by dividing the AUC (0-24 hours) after p.o. administra­
tion by the AUC (0-8 hours) a±ter i.v. administration, i.e., 
F=AUC(p.o.)/AUC(i.v), and reported as percentages(%). 

Biological Data 

Biological Study 1 

[1047] The biological activity of a nmnber ofAPSAP com­
pmmds was determined and compared with the biological 
activity ofa range of structurally related compounds using the 
assays described previously. 

[1048] IC50 values were detem1ined for several APSAP 
compounds, as well as several reference compounds, using 
the Alamar Blue macrophage J77 4 viability assay described 
above. The results are smnmarised in the following tables. 

TABLE2 A 

Alamar Blue Macrophage J774 Viability Assay Data 
(Reference Compounds) 

Compound R''2 
RX4 Q R ICso(µM) 

ABD527 F F 5-CH20H 6-Me 0.08 
ABD565 F F 5-CHpH 4-CH20H 0.15 
ABD585 F F 5-CH20H 2-0H 0.20 

ABD456 F F 5-CH20H 0.25 
ABD575 F Cl 5-CH20H 0.40 
ABD455 Cl Cl 5-CH20H 0.50 
ABD446 Br H 5-CH20H 2.5 
ABD466 F F 4-CH20H 3.0 
ABD612 Cl Cl 5-COOH >50

TABLE2B 

Alamar Blue Macrophage J774 Viability Assay Data 

Compound R'2 R·'4 

ABD707 Cl Cl 
ABD708 Cl Cl 
ABD709 Cl Cl 
ABD766 Cl Cl 

Q 
6 5 

II --cxQ

�-� \ )4 
o 2 I 3 

Q R IC5o(r1M) 

5-C(MehOH 0.09 
5-CH(Me)OH 0.18 

5-C( cycloprop-1,1-di-yl)OH 0.38 
5-CH(CF3)0H 0.71 

61 

Aug. 4, 2011 

TABLE2C 

Alamar Blue Macrophage J774 Viability Assay Data 

R:'2 

0 6 5 

II -co
RX4 g-� \ 11 4

R 

Compound RD RX4 Q R IC50 (µM) 

ABD788 F F 5-CH2NH2 1.00 
ABD724 Cl Cl 5-CH2NMe2 0.30 
ABD783 F F 5-CH(OH)CH2NHMe 1.18 
ABD784 F F 5-CH(OH)CH2NMe2 1.43 
ABD785 F F 5-CH(OH)CHTmorpholino 4.71 
ABD789 F F 5-CH(NHMe )CH20H 0.14 
ABD791 F F 5-CH(NMe2)CH20H 0.57 
ABD792 F F 5-CH(morpholino )CH20H >30 
ABD810 F F 5-CH(R-NHMe)CH20H 1.02 
ABD811 F F 5-CH(S-NHMe)CH20H 0.35 
ABD854 F F 5-CH(R-NH2)CH20H 1.35 
ABD855 F F 5-CH(S-NH2)CHpH 0.86 
ABD862 F F 5-CH(NH2)(CH3)CH20H 2.43
ABD751 Cl Cl 5-S02NH2 0.87 

[1049] These data demonstrate that it is possible to modify 
the benzyl alcohol (i.e., where Q is -CH

2
0H), by way of 

further substitution on the methylene group, optionally with 
extension of the methylene group to an ethylene group; by 
replacement of the alcohol with an amine; or by a combina­
tion of these; without a loss of potency. The data also dem­
onstrate that this replacement is neither trivial nor predictable 
and can lead either to an increase or a decrease in potency. 

Biological Study 2 

[ 1050] The metabolic stability of a number of APSAP com­
pounds was determined and compared with the metabolic 
stability of a range of structurally related compounds using 
the assays described previously. 
[1051] Biological half-life values (tl/2) were determined 
for several APSAP compom1ds, as well as several reference 
compounds, using the human liver microsomal stability assay 
described above. The results are su111l11arised in the following 
tables. 

Compound 

ABD446 
ABD455 
ABD456 
ABD466 
ABD527 
ABD565 

TABLE3A 

Human Liver Microsomal Stability Data 
(Reference Compow1ds) 

RX2 RX4 Q R 

H Br 
Cl Cl 
F F 5-CH20H 
F F 4-CH20H 
F F 6-Me 
F F 4-CH20H 

Tw(min) 

42 
28 
30 
2 

20 
14 
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Compound 

ABD575 
ABD585 
ABD625 
ABD628 
ABD630 
ABD612 
ABD746 

R'f4 

Compound 

ABD707 
ABD708 
ABD709 
ABD766 

Compound 

ABD788 
ABD724 
ABD728 
ABD730 
ABD783 
ABD784 
ABD785 
ABD789 
ABD791 
ABD792 
ABD855 
ABD751 

TABLE 3 A-continued 

Human Liver Microsomal Stability Data 
(Reference Compounds I 

RX2 RX4 

F Cl 
F F 
Cl Cl 
F F 
H Br 
Cl Cl 
Cl Cl 

O 
6 5 

II --cxQ

�-� \ )4
o 2 I 3 

Q (min) 

5-CH20H 
5-CH20H 2-0H 38 

5-CH2CH20H 13 
5-CH2CH20H 18 
5-CH2CH20H 43 

5-COOH Stable 
5-COCH3 11 

TABLE3B 

Human Liver Microsomal StabiliJ:Y Data 

R;a 

0 
6 5 

II -co
II-� \ )4
o 2 I 3 

R 

Rx2 RX4 Q R T 1/2(min) 

Cl Cl 5-C(MehOH 12 
Cl Cl 5-CH(Me)OH 6 
Cl Cl -C( cycloprop-1,1-di-yl)OH 18 
Cl Cl 5-CH(CF3)0H 16 

TABLE3C 

Hrnnan Liver Microsomal StabiliJ:Y Data 

Rn RX4 

F F 
Cl Cl 
Cl Cl 
Cl Cl 
F F 
F F 
F F 
F F 
F F 
F F 
F F 
Cl Cl 

O 
6 5 

II --cxQ

�-� \ )4
o 2 I 3 

(min) 
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5-CONH2 34 
5-CONMe2 15 

5-CH(OH)CH2NHMe Stable 
5-CH(OH)CH2NMe2 

5-CH(OH)CH2-morpholino 
5-CH(NHMe )CH pH Stable 
5-CH(NMe)2)CH20H 27 

5-CH(morpholino )CH20H 2 
5-CH(S-NH2JCH20H 289 

5-S02NH2 46 

[1052] These data demonstrate that it is possible to modify 

the benzyl alcohol (i.e., where Q is ----CH
2
0H), by way of 
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farther substitution on the methylene group, optionally with 
extension of the methylene group to an ethylene group; by 
replacement of the alcohol with an amine; or by a combina­
tion of these; without a loss of metabolic stability. The data 
also demonstrate that this replacement is neither trivial nor 
predictable and can lead either to an increase or a decrease in 
metabolic stability. Furthermore, the data show the excep­
tional stability imparted by the groups-CH(OH)CH2NHMe 
( e.g., as fmmd in ABD783) and----CH(NHR)CH

2
0H ( e.g., as 

found in ABD789 and ABD855). 

Biological Study 3 

[1053] The solubility of a munber of APSAP compounds 
was determined and compared with the solubility of a range 
of structurally related compounds using the assays described 
previously. 

[1054] Solubility in the biological model fasted state simu­
lated intestinal fluid (FaSSIF) was determined for several 
APSAP compounds, as well as several reference compounds, 
using the aqueous solubility assay described above. The 
results are smnmarised in the following tables. 

TABLE4A 

Data 

RX2 

Compound RX2 RX4 Q 

ABD446 H Br 5-CH20H 
ABD455 Cl Cl 5-CH20H 
ABD456 F F 5-CH20H 
ABD466 F F 4-CH20H 0.04 
ABD527 F F 5-CH20H 6-Me 0.04 
ABD565 F F 5-CH20H 4-CH20H 0.03 
ABD575 F Cl 5-CHpH 0.07 
ABD585 F F 5-CH20H 2-0H 0.07 
ABD630 H Br 5-CH2CH20H 0.06 
ABD615 Cl Cl 5-COOH 0.13 
ABD746 Cl Cl 5-COCH

3 
0.008 

TABLE4B 

Agueous SolubiliJ:Y Data 

RX2 

0 6 5 

II -co
RX4 II-� \ )4 

o 2 I 3 

R 

Solubility 
Compound R¥2 RX4 Q R (mg/mL) 

ABD707 Cl Cl 0.14 
ABD708 Cl Cl 0.10 
ABD766 Cl Cl 0.02 
ABD709 Cl Cl 5-C( cycloprop-1. 1-di-yl)OH 0.07 
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Compound R'2 

ABD788 F 

ABD724 Cl 
ABD728 Cl 
ABD730 Cl 
ABD783 F 

ABD784 F 

ABD785 F 

ABD789 F 

ABD791 F 

ABD792 F 

ABD855 F 

ABD751 Cl 

TABLE 4C 

Agueous Solubility Data 

R·';i Q 

F 5-CH2NH2 

Cl 5-CH2NMe2 

Cl 5-CONH2 

Cl 5-CONMe2 

F 5-CH(OH)CH2NHMe 
F 5-CH(OHJCH2NMe2 

F 5-CH(OH)CHrmorpholino 
F 5-CH(NHMe )CH20H 
F 5-CH(NMe2)CH20H
F 5-CH(m01pholino)CH20H 
F 5-CH(S-NH2)CH20H 
Cl 5-S02NH2 

0.02 
0.02 
0.37 

0.21 
0.52 
3.0 
4.4 
4.1 
0.04 

[1055] These data demonstrate that it is possible to modify 

the benzyl alcohol (i.e., where Q is --CH
2
0H), by way of 

further substitution on the methylene group, optionally with 

extension of the methylene group to an ethylene group; by 

replacement of the alcohol with an amine; or by a combina­

tion of these; without a loss of aqueous solubility. The data 

also demonstrate that this replacement is neither trivial nor 

predictable and can lead either to an increase or a decrease in 

aqueous solubility. Furthermore, the data show the excep­

tional aqueous solubility imparted by the groups --CH(OH) 

CH
2
NHMe (e.g., as found in ABD783), --CH(NHMe) 

CH
2
0H (e.g., as found in ABD789), --CH(NMe

2
)CH

2
0H 

(e.g. as found in ABD791) and-CH(NH
2
)CH

2
0H (e.g., as 

found in ABD855). 

Biological Study 4 

[1056] The oral absorption of the APSAP compound, 

ABD789, was determined in a rat model as described previ­

ously. 

ABD789 

[1057] Serum levels of ABD789, following oral or intrave­

nous dosage (1 mg/kg) (see FIGS. l and2 respectively), were 

investigated in viva in rats using an ultra-performance 

LC/TOF-MS detection system. as described previously. The 

pharmacokinetic data are summarised in the following table. 
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Bioavailability F % 

AUC (ng/mL/min) 
T1/2 (hJ 

TABLES 

Pharmacokinetic data 

ABD789 
(lmgikg) 

38 

p.a. i.v.

1500 11900 
3.17 0.81 
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Reference Compound 
ABD455 

(2.5 mg/kg) 

p.a. i.v. 

1.2 
0.8 

9 

0.53 

[1058] The data show that ABD789 is well absorbed fol­
lowing oral administration with a bioavailability (F) of 38% 
and an extended half life of 7 .67 hour, and is superior to the 
reference compound ABD455 (see FIGS. 3 and 4 and Table 
5). Thus, the APSAP compound, ABD789, demonstrates the 
properties required for an orally active drug. 

[1059] The foregoing has described the principles, pre­
ferred embodiments, and modes of operation of the present 
invention. However, the invention should not be construed as 
limited to the particular embodiments discussed. Instead, the 
above-described embodiments should be regarded as illustra­
tive rather than restrictive, and it should be appreciated that 
variations may be made in those embodiments by workers 
skilled in the art without departing from the scope of the 
present invention. 

REFERENCES 

[1060] A number of patents and publications are cited 
herein in order to more fully describe and disclose the inven­
tion and the state of the art to which the invention pertains. 
Full citations for these references are provided below. Each of 
these references is incorporated herein by reference in its 
entirety into the present disclosure, to the same extent as if 
each individual reference was specifically and individually 
indicated to be incorporated by reference. 

[1061] Baud et al., 1999, "Signaling by proinflammatory 
cytokines: oligomerization of TRAF2 and TRAF6 is suf­
ficient for JNK and IKK activation and target gene induc­
tion via an amino-terminal effector domain", Genes Dev., 
Vol. 13, pp. 1297-1308. 

[1062] Baud et al., 2009, "Is NFKB a good target for cancer 
therapy? Hopes and pitfalls", Nat. Rev. Drug Disc., Vol. 8, 
pp. 33-40. 

[1063] Brennan et al., 1989, "Inhibitory effect of TNF 
alpha antibodies on synovial cell interleukin- I production 
in rheumatoid arthritis", Lancet, Vol. 2, pp. 244-247. 

[1064] Brennan et al., 1996, "Cytokines in autoinllllunity", 
Curr. Opin. Immunol., Vol. 8, pp. 872-877. 

[1065] Brennan et al., 1992, "Enhanced expression of 
tumor necrosis factor receptor mRNA and protein in mono­
nuclear cells isolated from rheumatoid arthritis synovial 
joints", Eur. J Immunol., Vol. 22, pp. 1907-1912. 

[1066] Elliott et al., 1994, "Randomised double-blind com­
parison of chimeric monoclonal antibody to tumour necro­
sis factor alpha ( cA2) versus placebo in rheumatoid arthri­
tis", Lancet, Vol. 344, pp. 1105-1110. 

[1067] Feldmann et al., 1994, "TNF alpha as a therapeutic 
target in rheumatoid arthritis,"Circ. Shock, Vol. 43, pp. 
179-184.



US 2011/0190302 Al 

(1068] Feldmann et al., 2001, "The role ofTNF alpha and 
IL-1 in rheumatoid arthritis," Curr. Dir. Autoimmun., Vol. 
3, pp. 188-199. 

(1069] Feldmam1 et al., 1996, "Rheumatoid arthritis", Cell, 
Vol. 85. pp. 307-310. 

(1070] Firestein, 1996, "Invasive fibroblast-like synovio­
cytes in rheumatoid arthritis. Passive responders or trans­
fom1ed aggressors?", Arthritis Rheum., Vol. 39, pp. 1781-
1790. 

(1071] Firestein, 2005 "Innnunologic mechanisms in the 
pathogenesis of rheumatoid arthritis", J Clin. Rheumatol., 
Vol. 11. pp. S39-S44. 

(1072] Firestein et al., 1999, "Signal transduction and tran­
scription factors in rheumatic disease", Arthritis Rheum., 
Vol. 42, pp. 609-621. 

(1073] Gottlieb, 2005, "Psoriasis: Emerging Therapeutic 
Strategies", Nat. Rev. Drug Disc., Vol. 4, pp. 19-34. 

(1074] Greig et al., 2006, "Development and characteriza­
tion of biphenylsulfonamides as novel inhibitors of bone 
resorption". J Med. Chem., Vo! 49, pp 7487-7492. 

(1075] Greig et al., 2004, "Alkyl aryl sulfonamides as 
therapeutic agents for the treatment of bone conditions". 
Published international application publication nlllllber 
WO 2005/118528. 

(1076] Greig et al., 2008, "Biphenyl-4-yl-sulfonic acid ary­
lamides and Their Use as Therapeutic Agents", International 
patent publication number WO 2008/114022 (application 
number PCT/GB2008/000989) published 25 Sep. 2008. 
(1077] Jin et al., 2004, "CCR8Antagonists", International 

patent publication number WO 2004/073619 A2 published 
2 Sep. 2004. 

(1078] Jimi et al., 2004, "Selective inhibition ofNF-kappa 
B blocks osteoclastogenesis and prevents inflannnatory 
bone destrnction in vivo", Nat. Med., Vol. 10, pp. 617-624. 

[1079] Joosten et al., 1996, "Anticytokine treatment of 
established type II collagen-induced arthritis in DBA/1 
mice. A comparative study using anti-TNF alpha, anti-IL-1 
alpha/beta, and IL-lRa," Arthritis Rheum., Vol. 39, pp. 
797-809.

[1080] Klareskog et al., 2006, "A long-term, open-label 
trial of the safety and efficacy of etanercept (Enbrel) in 
patients with rheumatoid arthritis not treated with other 
disease-modifying antirheumatic dmgs", Ann. Rheum. 
Dis., Vol. 65, pp. 1578-1584. 

(1081] Klareskog et al., 2006, "Mechanisms of disease: 
Genetic susceptibility and environn1ental triggers in the 
development of rheumatoid arthritis," Nat. Clin. Pract. 
Rheumatol., Vol. 2, pp. 425-433. 

[1082] Korzenik et al, 2006, "Evolving knowledge and 
therapy of inflallllllatory bowel disease," Nat. Rev. Drug 
Disc., Vol. 5, pp. 197-209. 

[1083] Liu, 2005, "Molecular mechanism ofTNF signaling 
and beyond," Cell Res., Vol. 15, pp. 24-27. 

[1084] Luckman et al., 1998, "Heterocycle-containing bis­
phosphonates cause apoptosis and inhibit bone resorption 
by preventing protein prenylation: evidence from strnc­
ture-activity relationships in J774 macrophages," J Bone 
Miner. Res., Vol. 13, pp. 1668-1678. 

[1085] Mantovani, 2009, "Inflaming metastasis", Nature, 
Vol. 457, pp. 36-37. 

(1086] Mclnnes et al., 2005, "Targeting cytokines beyond 
tumor necrosis factor-alpha and interleukin-I in rheuma­
toid arthritis", Curr. Pain Headache Rep., Vol. 9, pp. 405-
411. 

64 

Aug. 4, 2011 

(1087] Mount et al., 2005, "Rheumatoid arthritis market", 
Nat. Rev. Drug Disc., Vol. 2, pp. 11-12. 

[1088] Nociari et al., 1998, ·�I\ Novel one-step, highly sen­
sitive fluorimetric assay to evaluate cell-mediated cytotox­
icity", Journal of Immunological Methods, Vol. 213, pp. 
157-167.

[1089] O'Brien et al., 2000: "Stmcture-activity relation­
ships and pharmacokinetic analysis for a series of potent, 
systemically available biphenylsulfonamide matrix metal­
loproteinase inhibitors". J Med. Chem. Vo! 43: pp 156-
166. 

[1090] Philchenkov et al.. 2004, "Caspases and cancer: 
mechanisms of inactivation and new treatment modali­
ties", Exp. Oneal., Vol 26, pp 82-97. 

[1091] Rood.man, 2006, "Regulation of osteoclast differen­
tiation", Ann. N. Y. A cad. Sci., Vol. 1068, pp. 100-109. 

[1092] Smolen et al., 2003, "Therapeutic Strategies for 
Rhelllllatoid Arthritis", Nat. Rev. Drug Disc., Vol. 2, pp. 
473-488.

[1093] Tanaka et al., 2003, Signal transduction pathways 
regulating osteoclast differentiation and function," J Bone 
Miner. Metab., Vol. 21, pp. 123-133. 

[1094] van den Berg, 2002, "Is there a rationale for com­
bined TNF and IL-1 blocking in arthritis?", Clin. Exp. 
Rheumatol., Vol. 20, pp. S21-S25. 

[1095] van den Berg et al., 1999, "Pathogenesis of joint 
damage in rheumatoid arthritis: evidence of a dominant 
role for interleukin-I", Baillieres Best Pract. Res. Clin. 
Rheumatol., Vol. 13, pp. 577-597. 

(1096] Weissmann, 2006, "The pathogenesis of rheuma­
toid arthritis," Bull. Hosp. Jt. Dis., Vol. 64, pp. 12-15. 

(1097] Li et al., 2008, "A tnn1or necrosis factor-[alpha]­
mediated pathway promoting autosomal dominant poly­
cystic kidney disease", Nature Medicine, Vol. 14(8), pp. 
863-868.

[1098] Ziff, 1990, "Rhenniatoid arthritis-it's present and 
future", J Rheumatol., Vol. 17, pp. 127-133. 

1-233. (canceled)
234. A componnd selected from compmmds of the follow­

ing formula, and pharmaceutically acceptable salts thereof: 

wherein: 
-A is:

-Ar is independently phenyl, pyridinyl, or pyrimidinyl;
p is independently an integer from Oto 3; 
q is independently an integer from Oto 3; 
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-R'N is independently -H or saturated
C 1_4alk-yl; 

-RS! is independently -H or saturated
C 1_4alkyl; 
RS2 is independently H or saturated
C 1_4alkyl; 

-RS3 is independently -H or saturated
C 1_4alkyl;

-R'4 is independently -H or saturated
C 1_4alk-yl;

-Q is independently:

either: 
each -R IN is independently -H or -R eN; 
each -R2N is independently-H or -R eN; and 
each -R eN is saturated aliphatic C1_4alkyl; 
or: 

aliphatic 

aliphatic 

aliphatic 

aliphatic 

aliphatic 

-NRLvR2N is independently azetidino, pyrrolidino, imi­
dazolidino, pyrazolidino, piperidino, piperazino, mor­
pholino, thiomorpholino, azepino, or diazepino, each
optionally substituted with one or more groups selected
from saturated aliphatic C 1_4alkyl;

is independently -H, -Re, or , and 
-R 2A is independently -H, -Re, or -RF;
or and together fonn a saturated aliphatic 

C2_4alkylene group; 
-R3A is independently-Re, -RF, or -RJ; and
-R4A is independently -H, , or -RF; 
or -R3A and -R4A together form a saturated aliphatic 

C2_4alk')'lene group; 
-RsA is independently-Re or -RF; and 
-R 6A is independently -Re, or -RF;
or -RsA and -R6A together fom1 a saturated aliphatic 

C2_4alk-ylene group; 
-RIB is independently-II, -Re, or -RF; and
-R 2B is independently -H, -Re, or -RF;
or -RIB and together form a saturated aliphatic 

C2_4alkylene group; 
-R3B is independently -Re, -RF, ---OH, or

---OR0· and
-R4B is i�dependently -H. -Re. or -RF;
or -R3B and -R4B together form a saturated aliphatic 

C2_4alk-ylene group; 
-RsB is independently-H, or -RF; and 
-R6B is independently , or-RF; 
or -RsB and -R6B together fom1 a saturated aliphatic 

C2_4alkylene group; 
each-Re is saturated aliphatic C 1_4alk-yl; 
each -RF is saturated aliphatic C 1_iluoroalk-yl; 
-R0 is saturated aliphatic C 1_4alk-yl;
-RJ is independently -NH2, -NHRJN1

, -NRJNI 
2, or

-NRJN2RJN3;
each -R.JN1 is independently -RJ1, -R.12-0H,
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each -R.11 is saturated aliphatic C 1_4alk')'l; 
each -R.12 - is saturated aliphatic C2_4alk-ylene; 
-NRJN2RJN3 is independently azetidino, pyrrolidino, imi-

dazolidino, pyrazolidino, piperidino, piperazino, mor­
pholino, thiomorpholino. azepino, or diazepino, each
optionally substituted with one or more groups selected
from saturated aliphatic C1_4alk-yl;

each -Rx is independently --Cl, -Br, -I, -Rxx, 
---OH, -ORxx, -SH, -SRxx, --CF3, ---OCF3, 

-SCF3, -NH2, -NHR=, -NRxx2, -NRrrR22,
--C(=O)R1::\ -OC(=O)Rn·, --C(=O)OH,
--C(=O)ORi:'.Y, -C(=O)NH2, -C(=O)NHR=. 
--C(=O)NR=

2, -C(=O)NRrrR22, -OC(=O) 
NH2, ---OC(=O)NHRu, -OC(=O)NRx\, ---OC 
(=0)NR1TR22, -NHC(=O)R=, -NR=C(=O) 
R=, -NHC(=O)OR=, -NRuC(=O)ORx,·, 
-NHC(=O)NH2, -NHC(=O)NHRxY, -NHC 
(=O)NR=

2, -NHC(=O)NRrrR22, -NR=C(=O)
NH2, -NRi:'.YC(=O)NHR=, -NR=C(=O)NR=

2,
-NR=C(=O)NRrrR22, --CN, -N02, -S(=O)
2NH2, -S(=0)2NHR1:'.Y, -S(=0)2NR=

2, -S(=O) 
2NRrrR22, -S(=O)R=, -S(=0)2R

xY, ---OS(=O) 
2R

=, -S(=O\OH. or -S(=0) 20R=; 
each -R= is independently saturated aliphatic C 1_6alkyl, 

phenyl, or benzyl, wherein said phenyl and benzyl are 
optionally substituted with one or more groups selected 
from: --Cl, -Br, ---OCF 3, -Rxi:'.Y, 
---OH, ---ORxrr, or , wherein each -R= is 
independently saturated aliphatic C 1_4alkyl; and each 
-NR rrRzz is independently azetidino, pyrrolidino,
imidazolidino, pyrazolidino, piperidino, piperazino,
morpholino, thiomorpholino, azepino, or diazepino,
each optionally substituted with one or more groups
independently selected from saturated aliphatic
C 1_4alkyl.

235. A compound according to claim 234, wherein -Ar is 
phenyl. 

236. A compound according to claim 234, wherein -A is:

wherein: 
-R'Y2 is independently -H or -R'Y25;
-Rx4 is independently -H or -Rx4s;
-R:r:2s is -Rx . and
-Rx4sis
237. A compound according to claim 234, wherein -A is:

wherein: 
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-Rx2s is -Rx; and
-Rx4s is -Rx.
238. A compound according to claim 237, wherein:
each -R"" is independently -F, -Cl, -Br, -I, -Ru,

-DH, -OR,u, -SH, -SR,u, -OCF3, 

-SCF3, -NH2, -NHR'LY, -NRx\, -NRrrR22,
--C(=O)R,cr, -DC(=O)R=, -C(=O)OH, 
--C(=O)OR=, -C(=O)NH2, --C(=O)NHRxx, 
--C(=O)NR=2, --C(=O)NRn-R22, -N02,
-S(=0) 2NH2, -S(=0)2NHR=, -S(=0)2NR=

2,
or-S(=0)2NRnT

R22; and
each-NR rrR22 is independently pyrrolidino, piperidino, 

piperazino, or morpholino, each optionally substituted 
with one or more groups selected from saturated ali­
phatic C

1
_4alkyl. 

239. A compound according to claim 237, wherein:
is independently Cl, Br, RxA,

-0Rx1, -SRxA, -CF
3

, or -DCF
3

, wherein each
-R'':4 is saturated aliphatic C1 _4alk-yl; and

is independently -Br, , 
-DR't:4, -SRxA, -CF3, or wherein each 
-RxA is saturated aliphatic C

1
_4alkyl.

240. A compound according to claim 237, wherein:
-RX2s is independently -F or -Cl; and

is independently -F or --Cl. 
241. A compound according to claim 240, wherein the

leading phenylene group: 

is: 

wherein: 
-Rxci is independently -H or -Rxcc; and
-Rxc2 is-H;

or: 
is-H;and 

-R'Yc2 is independently-H or -Rxcc;
or: 

-Rxci is -H; and
is 

wherein each -R'YCc is independently 
ccc; 
wherein each-Rxccc is independently -Me or -Et. 

242. A compound according to claim 241, wherein:
either:
each -R lN is independently -H or -R cN;
each -R2N is independently-H or -R cN; and
each -R cN is saturated aliphatic C

1
_4alkyl;
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or: 
-NR1NR2iv is independently piperidino, piperazino, or

morpholino, each optionally substituted with one or
more groups selected from saturated aliphatic C

1
_4alk-yl;

is independently H or , 
-R 24 is independently -H or -R c; 
-R3A is independently -R c or -RJ;
-R4A is independently-H or -R c;
-R54 is-Rc·
-RGA is indep�ndently -H or -R c;
-R !B is independently -H or -R c.

is independently -H , 
-R3B is independently -H, -R c, -OH, or -OR 0;
-R4B is independently-H or -R c;
-R5B is independently-H or -R c;
-R GB is independently -H or -R c;
each is saturated aliphatic C1

_4alkyl; 
-RO is saturated aliphatic C1_4alk-yl;

is independently -NH2, -NHRIN1
, -NRIN1 

2, or 
-NRIN2RIN3;

each is , 
each-RJ1 is saturated aliphatic C

1
_4alkyl; 

-NRIN2R.IN3 is independently piperidino, piperazino, or
morpholino, each optionally substituted with one or
more groups selected from saturated aliphatic C

1
_4alkyl.

243. A compound according to claim 241, wherein:
either:
each -R IN is independently -H or -R cN;
each -R 2N is independently -H or -R cN;
each -R cN is saturated aliphatic C

1
_4alkyl;

or:
-NR1NR2N is independently piperidino, piperazino, or

morpholino, each optionally substituted with one or
more groups selected from saturated aliphatic C

1
_

4
alkyl;

-R1A is-H;
is 

-R3A is
-R4A is
-R5A is
-RGA is indep�ndently -H or -R c;

is 
-R2B is

is independently -OH or -OR 0;
-R4B is-H;

is-H; 
-R6B is-H;
each -R c is saturated aliphatic C

1
_4alkyl;

is saturated aliphatic C1_4alk-yl; 
is independently -NH2, -NHRIN1

, -NR""'1 
2, or 

-NRIN2R.IN3;
each -RIN1 is -RJ1; 
each -RJ1 is saturated aliphatic C1 _4alk-yl; 
-NRJ7\'2RJ7\s is independently piperidino, piperazino, or

morpholino, each optionally substituted with one or
more groups selected from saturated aliphatic C

1
_4alkyl.

244. A compound according to claim 243, wherein -Q is
independently: 

r-r r r-r

B 

r

B 

/
R

JN 

C-C-OH, C-C-N , 

I I I I \ R4A R2A R4B R2B R2N 
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-continued

t

O R !N 

t

RSB R!N 

II I I 1 
S-N , or C-N . 
g \2N i6B \2N 

245. A compound according to claim 243, wherein -Q is
independently: 

trA rA

or ti·JB rB /R
!N 

C-C-OH C-C-N 

I I I I \ 
R4A R2A R4B R2B R2N 

246. A compound according to claim 245, wherein
is-H. 

247. A compound according to claim 246, wherein:
-R51 is-H;

is 
is-H;and 

-R54 is-H.
248. A compound according to claim 234, wherein:
-Ais:

is independently -F or -Cl; 
-Rx4 is independently -F or -Cl;
the leading phenylene group:

is: 

wherein: 
-Rxci is independently-H or -Rxcc; and

is 
or: 

-Rxci is -H; and
is independently -H or -Rxcc; 
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or: 
-Rxci is -H' and

-R"c2 is -H· '
each -Rxcc i�
each is -Me; 
-R'N is-H or -Me;
-Rs1 is-H'
-Rs2 is-H'.

is 
is H; 

-Q is:

is-H; 
-R2A is-H'
-R3A is -R'· and
-R4A is-H.'

Aug. 4, 2011 

249. A compound according to claim 248, wherein:
-Rx2 is-F;

is 
-Rxc1 is-H'
-Rxcz is -H'. and
-RJ is indepe�dently-NH 2 , -NHMe, or -NMe2 .
250. A compound according to claim 234, wherein:
-Ais:

-Rx2 is independently -F or --Cl;
-Rx4 is independently -F or --Cl;
the leading phenylene group:

is: 

wherein: 
-Rxci is independently -H or -Rxcc; and
-R"c2is-H;

or: 
-Rxci is -H' and

is indei,endently -H or -Rxcc; 
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or:
-Rxci is -H; and

is
each -Rxcc is -Rxccc;
each is -Me;
-RsN is-H or -Me;
-Rs1 is-H;

is-H;
-Rs3 is-H;
-Rs4 is-H;
-Q is:

-R1B is
is 

-R3B is independently -OH or -OR 0;
-R4B is-H;
each is independently -H or -R cN; and
each -R 2N is independently -H or -R cN_ 
251. A compound according to claim 250, wherein:
-Rx2 is 
-Rx4is 

is-H;
is

-R3B is -OH; and
each -R cw is -Me.
252. A compound according to claim 234, wherein:
-Ais:

-R"':l is independently -F or -Cl;
is independently -F or -Cl;

the leading phenylene group:

is:
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wherein:
-Rxci is independently -H or -Rxcc; and
-Rxc2 is-H;

or:
-R"n is -H- and 
-Rxc2 is inde�endently -H or -Rxcc;

or:
is and

-Rxc2 is
each -Rxcc is -Rxccc;
each-Rxccc is -Me;

is-H or-Me;
-R'1 is
-RS2 is-H;
-Rs3 is-H;

is
-Q is:

-R1N is independently-H or-Rew; and
R2N is independently Hor RcN_ 

253. A compound according to claim 252, wherein:
-R IN is -H- and
-Rm is-H'.
254. A compound according to claim 234, wherein:
-Ais:

-Rx2 is independently -F or �l;
-R"4 is independently -F or �1;
the leading phenylene group:

is:

wherein:
is independently H or

-Rxc2is-H;
or:

-R"c1 is -H; and
is independently -H or -Rxcc;
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or: 
is and 

-R'YC2 is -H;
xcc· Rxccc.each-R is-

each is -Me; 
-RsN is-H or -Me;

is 
-Rs2 is-H;
-Rs3is-H;

is 
-Q is:

�

R5B RIN. 
I ; , 
C-N 
I \ 2N R6B R 

-RsB is-H;

-R6B is-H;
-R IN is independently -H or -R cN; and

RCN -R 2N is independently -H or - ·
255. A compound according to claim 254, wherem:
-Rxc1 is
-Rxc2 is -H; and
each -R cw is -Me.
256 A compound according to claim 1, selected from the 
1 

·: 
pounds and phamrnceutically acceptable salts fol owmg corn 

thereof: 

Cl 
Cl 

Cl 

(ABD707) 
0� 
II H S-N 
II � OH, 
o I

# (ABD708) 
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Cl 
Cl 

Cl 
Cl 

Cl 
Cl 

Cl 
Cl 
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-continued (ABD723) 

II H 

r

N

l)

( 

(ABD751) 

(ABD758) 
0 0 0 �-�vV( 
II 

"¾ NH2, 
o I 

# (ABD760) -0-0-Cl O o o 
F 

� I ' 

�-�uY(o
# (ABD766) 

Cl �-�� Cl II "'l OH, 
o I

# 

Cl 
� H

efCF3 

S-N
II � OH. 
o I

# Cl 
Cl 

(ABD709) 
0� 
II H S-N
II � OH. 

o I
# 

(ABD782) 
-0-0-F 

� 
H

�

OH 

NH2,S-N "¾ F 

� I 
# 
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-continued (ABD783) 
-0-0-F O OH F �-���'-..., o I

# 

(ABD784) 

70 

Aug. 4, 2011 

-continued (ABD792J 
F 

(0) 

F-o-o-, f ' �-��N OH, -
II I -
0 

# 

Cl (ABD805) 
0 0 0 -0--0-F o OH I F �-��N'-,. Cl � I 

# 

�-�vY( II � NH2,o I 
# 

(ABD785) 

(ABD788) F F 
(ABD789) -0-0-F '-...NH F II "¾ �-��OH, o I

# (ABD790J 
-0-0-F LM�

NH2 OH.F II "¾ o I 
# (ABD791) F '-,. / 

F r< n �-�
�

N 

OH, 
--v---c;_ - g I 

# 

(ABD810) 

(ABD811J 

(ABD829) F 
0 II H F rNvu/ 

(ABD830) F 
F-0-Q-, f ' �-�vN�,- II I H -

0 (ABD831) F F n n L�
Y"Y" N� �- -�v�,
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-continued

(ABD832) 

(ABD833) Cl 
-0-o-�-�VN/· Cl 

II 

I I 
N 0 

# 

(ABD834) 

(ABD850) 

rl' §'. t�

�

'-..NH 

OH, Cl-<c/-c;� i � 
# 

(ABD851) 

(ABD852) 

(ABD853) -O-o-c1 LMT
'--Nir 

OH. Cl 
II � 
o I 

# 

(ABD854) 
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-continued
(ABD855) 

F 

F-0--0-i-M�oH 

(ABD857) 

M
F 

F\ O NHEt 

F�-j \-# J-M701! 
(ABD858) -0--0-F 

O HN
�OMe, 

II H 
OH F i-Nif 

F 

F 

Me 

(ABD859) 

�H2 
II H 

� OH 

r
N

� 

(ABD860) 

(ABD862) -0--0-F O NH2 
II H 

OH F 

r

N

if 

• 

F 

(ABD866) 

F 
0 0 0 

�-Mu'V( 
II � NH2, o I 

# 

(ABD867) 

MeOO-O-OMe 
O O 0 

�-� 'V( 
II u NH2. 
o I 

# 
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-continued
(ABD869) 

(ABD871) 

O O 0 -0-0-11 H \# 
Me S-Nvs....._

g I 
NH2, 

# 

F 

F 

F 

(ABD872) 

0 O 0 

c, j-*liY(m,, 
(ABD873) 

rlCI #'). 

LM \/ 
L;-U'-il V 

'mr,

(ABD875) 

F 

O O 0 

M
, 

[-*liY(NH,

(ABD879) 

O O 0 0-0-�-� V 
il 

V
'mr,
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-continued
(ABD880) 

,-0-0-I-Mlf N�

, 

F 

(ABD881) 

F 

0 

M

, J-MuNM,, 

(ABD882) 

257. A pharmaceutical composition comprising a com­
pound according to claim 234 and a pharmaceutically accept­
able carrier, diluent, or excipient. 

258. A method of treatment of a disorder in a patient in need
of said treatment, comprising administering a therapeutically 
effective amount of a compound according to claim 234 to 
said patient, wherein said disorder is: 

an inflammatory disorder or an autoimmune disorder; 
a disorder associated with inflammation and/or activation 

of the immune system; 
a disorder mediated by excessive and/or inappropriate and/ 

or prolonged activation of the immune system; 
inflammation; 

a disorder associated with inflammation or activation of the 
immune system; 

rheumatoid arthritis; 
psoriasis; 
psoriatic arthritis; 
chronic obstructive pulmonary disease (COPD); 
atherosclerosis; 
ankylosing spondylitis; 
inflanmiatory bowel disease; 

an immune response leading to organ or graft rejection 
following transplant; 

a tumour which over expresses TNFa, IL-1, RANKL, or 
NFKB or in which inhibition ofTNF a, IL-1, RANKL, or 
NFKB facilitates or improves the action of cytotoxic 
tumouricidal agents; 

a haematological malignancy; 
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a haematological malignancy associated with activation of 
NFKB, with aberrant NFKB signalling, or with inflam­
mation; 

multiple myeloma, leukaemia, or lymphoma (e.g., non­
Hodgkin Lymphoma; 

multiple myeloma, leukaemia, or lymphoma ( e.g., non­
Hodgkin Lymphoma associated with activation of 
NFKB, with aberrant NFKB signalling, or with inflam­
mation; 

a solid tumour cancer; 
a solid tumour cancer associated with activation ofNFKB, 

with aberrant NFKB signalling, or with inflammation; 
cancer of the bladder, breast cancer (female and/or male), 

colon cancer, kidney cancer, lung cancer, pancreatic 
cancer, prostate cancer, brain cancer, skin cancer, thy­
roid cancer, or melanoma; 

cancer of the bladder, breast cancer (female and/or male), 
colon cancer, kidney cancer, lung cancer, pancreatic 
cancer, prostate cancer, brain cancer, skin cancer, thy­
roid cancer, or melanoma associated with activation of 
NFKB, with aberrant NFKB signalling, or with inflam­
mation; 

T-cell lymphoblastic lymphoma, mantle cell lymphoma, or
acute lymphoblastic leukemia;

a haematological malignancy associated with inactivation 
or impairment of caspase induction or with aberrant 
caspase signalling; 

73 

Aug. 4, 2011 

T-cell lymphoblastic lymphoma, mantle cell lymphoma, or
acute lymphoblastic leukemia associated with inactiva­
tion or impainnent of caspase induction or with aberrant
caspase signalling;

renal cell carcinoma, breast cancer (female and/or male), 
gastric cancer, prostate cancer, colon cancer, or basal 
cell ameloblastoma; 

a solid tumour cancer associated with inactivation or 
impainnent of caspase induction or with aberrant 
caspase signalling; 

renal cell carcinoma, breast cancer (female and/or male), 
gastric cancer, prostate cancer, colon cancer, or basal 
cell ameloblastoma associated with inactivation or 
impainnent of caspase induction or with aberrant 
caspase signalling; 

bone loss; 

joint destrnction; 

bone loss associated with rheumatoid arthritis, osteoporo­
sis, cancer-associated bone disease, or Paget's disease of 
bone; 

rheumatoid arthritis, osteoporosis, cancer-associated bone 
disease. or Paget's disease of bone; 

neoplasia of bones; or 

aseptic loosening of prosthetic implants. 

* * * * *
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