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Table S1. Combustion Analysis

Compd

Formula

Anal. Calcd

Found

8

C12H11N30-CFCO2H-0.2H,0

C,50.82; H, 3.78; N, 12.70

C, 50.77; H, 361, N,
12.49

9 C1aH15N3O-CFaCOH-H,0 C.57.01: H. 431 N, 9.97 | C,57.0L H, 4.29: N, 9.83
10 CirH1aNO-2.6CF-COH C. 4544 H, 2.85 N, 9.55 | C. 45.27: H, 2.80; N, 9.40
1 CiHuUNLO-2CF:COH-0.8H,0 | C, 47.34: H, 3.33: N, 10.52 fc') 4‘2‘7'39; H 311 N,
12 CueH1sNsO-CF-CO,H C.53.33 H, 3.48: N, 17.27 % 433'30; H, 375 N,
13 CieHN-OS CRCOH 1.4H,0 | C, 49.74: H, 3.89: N, 9.66 | C, 49.80; H, 3.76: N, 9.51
14 CoHNO-L3CF:CO,H-0.5H,0 | C, 50.49: H, 3.92: N, 8.46 | C. 59.79; H, 3.98. N, 8.06
15 CaHsN-OS CFCO,H-03H,0 | C, 56.84 H, 3.60: N, 9.04 | C, 56.83: H, 3.68. N, 8.90
16 CatH16N2O-2.8CF-COH C.48.43 H. 2.87: N, 849 | C,48.12: H, 3.09: N, 8.66
17 CusH15N3O, CFCO,H-2.3H,0 C.5213. H. 450N, 9.11 | C, 51.97: H, 4.11: N, 8.99
18 C1sH1sN3Op CFsCO,H-2H,0 C.52.75. H. 442 N, 9.22 | C, 52.70: H, 4.33: N, 9.11
19 C18H15N302'CF3COZH'1.9H20 C, 52.95; H, 4.39; N, 0.26 C, 52.95; H, 4.11; N, 9.09
20 C1sHCINZO-CF-COH-2H,0 C.50.70: H, 4.04 N, 8.87 | C. 50.69; H, 4.00; N, 8.86
21 CisH1CINSO-L.3CF-CO,H-0.4H,0 | C, 51.63: H, 3.39: N, 8.77 | C, 51.78. H, 3.36. N, 8.79
22 CsH1CIN5 CFCOH-H,0 C.52.70. H.3.76: N, 9.22 | C. 52.84: H, 3.54 N, 9.20
23 CisHUFN:O-CFCOH-1.2H,0 | C, 54.23: H, 3.96: N, 9.49 | C, 54.24: H. 3.90; N. 9.30
24 CisH1FNSO-CFCOH-1.4H,0 | C,54.23. H, 3.96. N, 9.49 | C. 54.14: H, 3.79: N, 9.50
25 CisHUFNSO-CFCOH-L.1H,0 | C, 54.45: H, 3.93: N, 9.52 | C. 54.43 H, 3.79: N, 9.45
26 CaoH1aN3OF5 CFCO,H-Ho0 C.51.54 H, 3.50: N, 859 | C, 51.29: H, 3.41: N, 8.53
27 CuoH1uN4O-CFsCO,H-1.5H,0 C. 55.39; H. 3.98: N, 12.30 fé 025'43; H, 4.26; N,
28 CasHNO5 LACF,CO,H-0.9H,0 | C, 53.99: H, 4.01: N, 8.28 | C, 54.13: H, 3.89: N, 8.34
29 CioH1/N3O, 1.3CFsCOH-1.0H,0 | C, 53.43: H, 4.21: N, 8.65 | C, 53.49: H. 4.09; N. 8.65
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30 CisH1gN4O-1.2CFsCOH-1.3H,0 | C,52.17- H, 4.18: N, 11.81 fé 082'71; H, 415 N,
31 CioH1sN:051.2CF-COH-1.6H,0 | C. 5151 H, 3.9L N, 8.42 | C, 51.59; H. 3.95. N, 8.44
32 CasHooN4O» CFaCOH-1.6H,0 C.55.94: H, 4.73: N, 10.87 f(’) 925'94; H, 443 N,
33 C24H24N402'1.ZCF3COQH'O.6H20 C, 57.85; H, 4.85; N, 10.22 C, 57.91; H, 5.18; N, 0.88
34 CasHeN:O CFsCOH-2.1H,0 C.57.25.H.555. N. 9.89 | C,57.29: H. 5.49: N, 9.02
35 CacH N0 CFsCOH-H,0 C.60.64: H. 454 N, 10.10 | C, 60.62: H. 4.65 N, 9.01
36 CorHauNAO, CF2CO,H-0.7H,0 C. 6185 H.4.72 N.994 | C.6L79 H 479 N, 9.96
37 CarHauN4O, CECO,H-1.6H,0 C.60.12 H. 4.90. N, 9.67 | C, 60.04: H, 4.60. N, 9.69

Kinase Selectivity Assays

CDK2. Active cyclin dependent kinase 2 (CDK2) activity was determined by measuring the
phosphorylation of histone type 3, in the presence of [y-**P]JATP. Active CDK2 (2 nM enzyme) was
incubated for 20 minutes in the presence of inhibitor in a solution containing 25 mM Tris-HCI, pH 7.5,
25 mM MgCl,, 18 mM DTT, 2% DMSO, and 0.05% BSA. Compounds were evaluated as potential
inhibitors of the CDK2 kinase by measuring their effect on CDK2 phosphorylation of the histone type 3

substrate. Compounds were tested in triplicate at six concentrationsin 10-fold serial dilutions beginning

at 200 uM. The reaction was carried out at 0.4 uM ATP (~Kn levels) and 10 uM histone type 3.

ERK2. Extracelular signal-regulated kinase, ERK?2, activity was determined by measuring the

phosphorylation of the epidermal growth factor receptor peptide substrate, EGFRP

(KKRELVEPLTPSGEAPNQALLR), in the presence of [y-®PJATP. Compounds were evaluated as
potential inhibitors of the ERK2 kinase by measuring their effect on ERK2 induced phosphorylation of
the peptide substrate.  Compounds were tested in triplicate at six concentrations in 10-fold serial

dilutions beginning at 200 uM. Reactions were carried out for 60 minutes in a reaction mixture
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containing 25 mM HEPES pH 7.5, 4% glycerol, 0.04% bovine serum albumin, 1 mM NaVO,, 10 mM
magnesium acetate, 500 pM EGFRP as substrate, 50 uM ATP (~K, levels), 0.075 pCi [y-*PJATP, and
10% DMSO. The assay was initiated by addition of 15 nM activated ERK2 and allowed to proceed for

one hour at room temperature.

IKK2. IkappaB kinase-2, IKK2, activity was determined by measuring the phosphorylation of a peptide
substrate, biotinylated IkappaB (1xB) in the presence of [y-**P]ATP. Compounds were tested using 10-
fold serial dilutions over (0.002 uM to 200 uM) in 2% final concentration of DMSO. Each
concentration of inhibitor was tested in triplicate. Kinase reactions were carried out for 30 minutes at
room temperature. Compounds were evaluated in 50 L reaction volumes in the presence of 25 mM
HEPES pH 7.5, 10 mM magnesium acetate, 4% glyceral, 0.4% bovine serum albumin, 0.8 mM DTT,

0.1 uCi [v-*PJATP, 5 uM biotinylated 1xB peptide and 1 uM unlabeled ATP (~K, levels).

JNK2.  c-Jdun NH2-terminal kinase 2 (IJNK2) activity was determined by following the
phosphorylation of a specific substrate GST-cJun (c-Jun 1-79). Compounds were evaluated for JNK
inhibition by measuring their effects on phosphorylation of GST-cJun. Compounds were tested in
triplicate at six concentrations in 10-fold serial dilutions beginning at 200 uM. Reactions mixtures
included 25 mM HEPES pH 7.5, 4% glycerol, 0.04% bovine serum albumin, 1 mM NagVO,, 10 mM
magnesium acetate, 10 pM GST-cdun, 50 pM ATP (~K, levels), and 0.11 uCi [y-*PJATP. Reactions
were initiated by the addition of 150 nM JNK2, previously activated by a constitutively active form of
the upstream kinase GST-MKK7b, and alowed to proceed for 60 minutes. The JNK isoforms were
activated by incubation at 30 °C for one hour in the presence of 50 upM ATP and a molar ratio of GST-

MKK7b:INK of 1:50.

MK-3. Mitogen activated protein kinase activated protein kinase-3, MK-3, activity was determined

by following the phosphorylation of serine residues in a peptide substrate (KKKALSRNLSVAA), in the
A



presence of [y-**PJATP. Compounds were evaluated as potential inhibitors of the MK-3 kinase by
measuring their effects on MK-3 phosphorylation of the peptide substrate. Compounds were tested in
triplicate at six concentrations in 10-fold serial dilutions beginning at 200 uM. Reaction mixtures
included 50 mM p-glycerophosphate pH 7.5, 4% glycerol, 0.04% bovine serum albumin, 1 mM
NagV O, 10 mM magnesium acetate, 30 uM unlabeled ATP (~K, levels), 500 uM peptide substrate, 0.1
UCi [y-**P]ATP, 800 pM DTT and 2% DMSO. Reactions were carried out for 15 minutes and were
initiated by addition of 12 nM MK-3, which had been previoudly activated by incubation with activated

p38a kinase (p38a:MK 3, 1:50) at 30 °C for two hours in the presence of 250 uM ATP.

MNK1. Mitogen activated protein kinase-interacting kinase, MNK1, activity was determined by
measuring the phosphorylation of myelin basic protein, MBP, in the presence of [y-*P]ATP.
Compounds were evaluated as potential inhibitors of the MNK1 kinase by measuring their effects on
MNK1 phosphorylation of MBP. Compounds were tested in triplicate at six concentrations in 10-fold
serial dilutions beginning at 200 uM. The assay was allowed to proceed for one hour at room
temperature using reagent mixtures containing 50 mM B-glycerophosphate pH 7.5, 270 uM MBP, 500
UM ATP (~K, levels), 0.1 uCi [y-**P] ATP, 800 uM DTT, and 2% DMSO. Reactions wereinitiated by
the addition of 100 nM MNKZ1, which had been previously activated using activated p38a kinase

(p38a:MNK, 1:100) at 30 °C for one hour in the presence of 500 uM ATP.

MSK1. Mitogen/stress kinase 1, MSK1, activity was determined following the phosphorylation of
serine residues of a 13 amino acid peptide substrate (KKKALSRNLSVAA), in the presence of [y-
¥p|ATP. Compounds were evaluated as potential inhibitors of MSK 1 kinase by measuring their effects
on MSK1 phosphorylation of the peptide substrate. Compounds were tested in triplicate at six
concentrationsin 10-fold serial dilutions beginning at 200 uM. The assay was allowed to proceed for 30

minutes at room temperature using reagent mixtures containing 50 mM -glycerophosphate pH 7.5, 4%
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glyceral, 0.04% bovine serum albumin, 1 mM NagVO,4, 10 mM magnesium acetate, 300 uM unlabeled
ATP (~Kp, levels), 200 pM peptide substrate, 0.5 pCi [y->*PJATP, 800 uM DTT and 2% DMSO.
Reactions were initiated by addition of 25 nM MSK1, which had been previously activated by
incubation with activated p38a kinase (p38a:MSK 1, 1:50) at 30 °C for one hour in the presence of 250

UM ATP.

MSK?2. Mitogen/stress kinase 2, MSK2, activity was determined following the phosphorylation of
serine residues of a 13 amino acid peptide substrate (KKKALSRNLSVAA), in the presence of [y-
$P|ATP. Compounds were evaluated as potential inhibitors of MSK2 kinase by measuring their effects
on MSK2 phosphorylation of the peptide substrate. Compounds were tested in triplicate at six
concentrationsin 10-fold serial dilutions beginning at 200 uM. The assay was allowed to proceed for 60
minutes at room temperature using reaction mixtures containing 50 mM B-glycerophosphate pH 7.5, 4%
glyceral, 0.04% bovine serum albumin, 1 mM NagVO,4, 10 mM magnesium acetate, 160 uM unlabeled
ATP (~Kp, levels), 120 pM peptide substrate, 0.5 pCi [y->*P]ATP, 800 uM DTT and 2% DMSO.
Reactions were initiated by addition of 125 nM MSK2, which had been previously activated by
incubation with activated p38a kinase (p38a:MSK 2, 1:25) at 30 °C for one hour in the presence of 250

UM ATP.

p38a. p38ua kinase activity was determined by monitoring the phosphorylation of the EGFRP
substrate peptide in the presence of [y-*PJATP. Compounds were tested in triplicate at six
concentrations in 10-fold seria dilutions beginning a 200 uM in 10% DMSO. The assay was allowed
to proceed for 60 minutes at room temperature using reaction mixtures containing 25 mM HEPES pH
7.5, 4% glycerol, 0.04% bovine serum albumin, 1 mM NagVO,4, 10 mM magnesium acetate, 50 uM

unlabeled ATP (~K, levels), 200 pM EGFRP, and 0.05 uCi [y-**P]ATP. Reactions were initiated by



the addition of 20 nM p38 kinase previously activated with GST-MKK6 (p38:MKK®6,100:1) for one

hour at 30°C in the presence of 50 uM ATP.

PRAK. p38-Regulated/activated protein kinase, PRAK, activity was determined by measuring the
phosphorylation at serine residues of a peptide substrate (KKKALSRNLSVAA), in the presence of [y-
#p|ATP. Compounds were evaluated as potential inhibitors of PRAK by measuring their effects on
PRAK phosphorylation of the peptide substrate. Compounds were tested in triplicate at Six
concentrations in 10-fold serial dilutions beginning at 200 uM. Reaction mixtures included 50 mM f-
glycerophosphate pH 7.5, 4% glycerol, 0.04% bovine serum abumin, 1 mM NaVO,; 10 mM
magnesium acetate, 50 uM unlabeled ATP (~K, levels), 500 uM peptide substrate, 0.1 uCi [y-*P]ATP,
800 uM DTT and 2% DM SO. Reactions were carried out for 15 minutes and were initiated by addition
of 10 nM PRAK, which had been previously activated by incubation with p38a kinase (p38a:PRAK,

1:100) at 30 °C for one hour in the presence of 250 uM ATP.

Figure S1: Lineweaver-Burke Plot Showing Compound 23 is Competitive with ATP for MK-2

Kinase Inhibition
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Competitive inhibition with ATP as the varied substrate was measured as described™ using HSP27-
peptide held constant at 200 uM. Compound 23 inhibitor concentrations varied 0-800 nM as indicated
in the figure legend.

Permeability Studiesin Caco-2 Cells

The ability of 23 to traverse a human intestinal cell membrane (A—B) was assessed in Caco-2 cell
monolayers at 37°C under ambient oxygenation. Prior to each experiment, the confluent cel
monolayers (24-well inserts, 0.33 cm?) were washed and equilibrated for 30 minutes with transport
media (Hank’s balanced salt solution (HBSS) containing 10 mM of N-2-hydroxyethyl-piperazine-N’-2-
ethanesulfonic acid (HEPES) and 10 mM of glucose, pH 7.4). The experiment was initiated by adding a
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solution containing the test compound (1, 10 and 100 uM) to the apical compartment. At two hours,
aliquots of receiving solution were withdrawn from the basolateral side and subjected to liquid
chromatography/tandem mass spectrometry for quantitation of 23. The unidirectional permeability

(Papp, A—B) of 23 was determined via the following relationship,

1
b = — =+ dVRJ/dt
app
A'CD (O)

where A is the surface area of the cell monolayer (0.33 cm?), Cp(0) isthe initial concentration of 23 in

the apical compartment and dMg/dt is the rate of appearance of 23 in the receiver compartment.

Binding of Compound 23 to Sprague-Dawley Rat Plasma Proteinsand Cell Media

Delipidized plasma from Sprague-Dawley rats was thawed and fortified with compound 23 (2.5 pug/ml).
The fortified plasma was then equilibrated at 37°C. An aliquot of the initial fortified plasma was
reserved for liquid chromatography/mass spectrometric analysis (i.e., confirm total concentration of 23).
The remaining plasma samples were then subjected to ultracentrifugation (125,000 x g, fixed angle
Beckman rotor) in polycarbonate tubes at 37° C for 15 hours. The resulting supernatants were analyzed
via liquid chromatography/mass spectrometry to ascertain free concentrations of 23. All samples were
subjected to acetonitrile precipitation prior to liquid chromatography/mass spectrometric analysis. The

following relationship was used to determine the fraction of 23 bound to plasma proteins (fb):

fb = (Concieta — CONCiree)/ CONCiotal
%free=(1-fb)-10C

In atypical cell media binding protocol, the media used in the U937 cell assay was fortified with 23 (2.5
pog/mL) and equilibrated at 37°C. The extent of binding of 23 in this media was determined as described

above.
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