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I. GENERAL SYNTHETIC METHODS.

Unless otherwise noted, all reagents were obtained from commercial suppliers and used without
further purification. All '"H and °C NMR spectra were measured with a Varian MR400 and
Inova 500 spectrometer. Mass spectrometry (HRMS) was carried out at the University of
Michigan Ann Arbor Mass Spectrometry Facility (J. Windak, Director). Azido alkyl esters of 5—
7 methylene length were synthesized adapting literature procedure.' 3-(4-chlorophenyl)-1-(4-
ethynylphenyl)-1H-pyrazolo [3,4-d]pyrimidin-4-amine (PP2~alkyne) was prepared as described
previously.” (E)-ethyl 3-(4-(azidomethyl)phenyl)acrylate was synthesized by adapting literature
protocol.”” Flash column chromatography was performed using a Biotage Isolera 1 Flash
Purification System using KP-Sil SNAP cartridges. In all cases, ethyl acetate was used to transfer
the crude reaction material onto the silica gel samplet. A gradient elution using hexane and ethyl
acetate was performed, based on the recommendation from the Biotage TLC Wizard.

II. SYNTHESIS OF COMPOUNDS 3-10
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Scheme S1. Synthesis of Compound 3

Synthesis of S1: PP2~alkyne (0.14 mmol) and methyl 6-azidohexanoate (0.318 mmol) were
dissolved in THF (1 mL) and stirred under nitrogen at room temperature. Copper (I) iodide
(0.011 mmol) and Hunig’s base (0.038 mL) were added to the reaction mixture which was stirred
under nitrogen overnight. The reaction mixture was diluted with dichloromethane (8 mL) and
washed with 1:4 NH4;OH/saturated NH4Cl (3x 12 mL) and saturated NH4Cl (12 mL). The
organic layer was dried over MgSQOs,, filtered, and concentrated in vacuo. The crude product was
purified by Biotage Isolera 1 Flash Purification System to give 20 mg (27% yield) of S1 as a
white solid. Spectral Data. 'H NMR (500 MHz, CDCl3): & 8.65 (s, 1 H), 8.52 (s, 1 H), 8.26-8.24
(m, 1H), 7.89 (s, 2 H), 7.77 (d, J = 10.0 Hz, 2 H), 7.62-7.56 (m, 3 H), 5.59 (s, 2H), 4.44 (t, J =
8.0 Hz, 2 H), 3.67 (s, 3 H), 2.34 (t, /= 8 Hz, 2 H), 2.02-1.97 (m, 2 H), 1.72-1.68 (m, 2 H), 1.43-
1.39 (m, 2H); °C NMR (100 MHz, CDCls): § 173.77, 157.97, 156.53, 154.68, 147.14, 144.41,
139.23, 135.59, 131.73, 131.15, 129.90, 129.62, 123.79, 121.12, 120.0, 118.76, 99.69, 51.56,
50.12, 33.62, 29.99, 2591, 24.17; HRMS-ESI (m/z): [M + H]" caled for CycHpsCINgO,,
517.1862; found, 517.1863.
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Scheme S2. Synthesis of Compound 4-6, and 10
Procedure of Cp*RuCl(COD) catalyzed cycloaddition reaction.

Synthesis of S2: PP2~alkyne (50 mg, 0.14 mmol) and Cp*RuCIl(COD) (5.3 mg, 0.014 mmol)
were added into a flame-dried round bottom flask and subsequently purged with nitrogen gas for
5 min. THF (ImL) and methyl 6-azidohexanoate (50 mL, 0.43 mmol) were then added. The
reaction was allowed to stir under nitrogen at room temperature overnight. The reaction mixture
was diluted with ethyl acetate (10mL) and washed with water and brine, dried over MgSQOs,
filtered, and concentrated in vacuo. The crude product was purified by Biotage Isolera 1 Flash
Purification System to give a 28 mg (37% yield) of compound S2 as a yellow solid. Spectral
Data. 'H NMR (400 MHz, CDCls): § 8.47 (s, 1 H), 8.42 (s, 2 H), 7.77 (s, 1 H), 7.72 (s, J = 7.2
Hz, 2 H), 7.63 (t, J= 8.0 Hz, 1 H), 7.56 (d, /= 8.4 Hz, 2 H), 7.33 (d, J = 8.0 Hz, 1 H), 5.67 (s,
1H), 4.44 (t, J=8 Hz, 2 H), 3.59 (s, 3 H), 2.21 (t, /= 8.0 Hz, 2 H), 1.94-1.86 (m, 2 H), 1.61-1.53
(m, 2 H), 1.35-1.27 (m, 2 H); >C NMR (100 MHz, CDCl): § 173.71, 157.94, 156.72, 154.98,
144.89, 139.52, 137.09, 135.92, 133.26, 130.96, 129.99, 129.61,128.11, 126.49, 121.90, 121.19,
99.93, 51.49, 48.27, 33.64, 29.82, 25.99, 24.23; HRMS-ESI (m/z): [M + H]" calcd for
C26H25C1N802, 5171862, found, 517.1861.

Synthesis of S3: Reaction of PP2~alkyne (50 mg, 0.14 mmol) and methyl 7-azidohexanoate (40
mL, 0.28 mmol) was prepared as described for the synthesis of S2. The crude product was
purified by Biotage Isolera 1 Flash Purification System to give a 36 mg (47% yield) of
compound S3 as a yellow solid. Spectral Data. '"H NMR (500 MHz, CDCls): 8.48 (s, 1H), 8.43
(s, 2H), 7.77 (s, 1H), 7.72 (d, J = 6.8, 2H), 7.64 (t, J = 8 Hz, 1H), 7.58-7.53 (m, 2H), 7.34 (d, J =
8.0 Hz, 1H), 4.44 (t, J = 7.2 Hz, 2H), 3.61 (s, 3H), 2.19 (t, J = 7.6 Hz, 2H), 1.92-1.85 (m, 2H),
1.56-1.48 (m, 2H), 1.28-1.23 (m, 4H); °C NMR (100 MHz, CDCls): 173.93, 158.07, 156.63,
154.94, 144.92, 139.50, 137.07, 135.86, 133.20, 130.95, 129.83, 128.12, 126.46, 121.86, 121.17,
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99.88, 51.43, 48.37, 33.76, 29.96,28.42, 26.14, 24.57 HRMS-ESI (m/z): [M + H]" calcd for
C27H27C1N802, 5312018, found, 531.2022.

Synthesis of S4: Reaction of PP2~alkyne (50 mg, 0.14 mmol) and methyl 8-azidohexanoate (40
mL, 0.28 mmol) was prepared as described for the synthesis of S2. The crude product was
purified by Biotage Isolera 1 Flash Purification System to give a 36 mg (45% yield) of
compound S4 as a yellow solid. Spectral Data. '"H NMR (500 MHz, CDCls): & 8.52 (s, 1 H),
8.46 (s, 2 H), 7.81 (s, 1 H), 7.77-7.73 (m, 2 H), 7.70-7.64 (m, 1 H), 7.61-7.58 (m, 2 H), 7.37 (d, J
= 7.5 Hz, 1 H), 5.52 (s, 2H), 4.46 (t, J = 10 Hz, 2 H), 3.65 (s, 3 H), 2.24 (t, J = 7.5 Hz, 2 H),
1.94-1.88 (m, 2 H), 1.57-1.51 (m, 2 H), 1.32-1.23 (m, 6 H); °C NMR (100 MHz, CDCl;):
174.08, 158.03, 156.65, 154.94, 144.91, 139.49, 137.06, 135.87, 133.22, 130.95, 129.84,
128.17,126.49, 121.86, 121.21, 99.89, 51.44, 48.44, 33.88, 30.08, 28.8, 28.58, 26.27, 24.69;
HRMS-ESI (m/z): [M + H]" caled for CogHyoCINgO», 545.2180; found, 545.2180.

Synthesis of S5: Reaction of phenylacetylene (54 mL, 0.49 mmol) and methyl 6-azidohexanoate
(69 mL, 0.59 mmol) was prepared as described for the synthesis of S2. The crude product was
purified by Biotage Isolera 1 Flash Purification System to give 70 mg (52% yield) of compound
S5 as light brown oil. Spectral Data. '"H NMR (500 MHz, CDCls): § 7.69 (s, 1 H), 7.51-7.49 (m,
3 H), 7.39-7.38 (m, 2 H), 4.36 (t, J = 10 Hz, 2 H), 3.65 (s, 3 H), 2.29-2.22 (m, 2 H), 1.85 (m, 2
H), 1.59-1.55 (m, 2 H), 1.32-1.26 (m, 2 H); °C NMR (100 MHz, CDCls): § 173.68, 137.64,
132.98, 129.41, 129.07, 128.66, 127.14, 51.45, 47.96, 33.57, 29.64, 25.84, 24.12; HRMS-ESI
(m/z): [M + H]+ calcd for Ci15sH19N30,, 274.2550; found, 274.1553.

Procedure for conversion of methyl esters to hydroxamic acid

Synthesis of 3: A solution of hydroxylamine hydrochloride (271 mg, 3.9 mmol) in 10 mL of
MeOH, KOH (219 mg, 3.9 mmol) was added and stirred at 40 °C for 10 min. The reaction
mixture was cooled to 0 °C and filtered. Compound S1 (10 mg, 0.02 mmol) was added to the
filtrate followed by KOH (0.04 mmol) at room temperature for 3 hours. The reaction mixture
was extracted with EtOAc. The organic layer was washed with saturated NH4Cl solution and
brine, and dried over MgSQ,, filtered and concentrated. The residue was purified by reverse-
phase preparative HPLC (linear gradient of 5> 95% acetonitrile and water) to give 7.3 mg of
compound 3 (73%) as a white powder. Spectral Data. "H NMR (500 MHz, CD;0D): & 8.64 (s,
1H), 8.47 (s, 2H), 8.16 (d, J = 5 Hz, 1H), 7.92-7.86 (m, 1H), 7.86-7.79 (m, 2H), 7.67-7.63 (m,
3H), 4.49 (t, J=7 Hz, 2H), 2.12 (t, J = 7.5 Hz, 2H), 2.03-1.99 (m, 2H), 1.74-1.68 (m, 2H), 1.44-
1.34 (m, 2H); °C NMR (100 MHz, DMSO-de): 169.32, 157.08, 155.06, 146.32, 145.06, 139.62,
134.36, 132.31, 131.47, 130.75, 130.20, 129.64, 123.52, 122.22, 120.81, 117.85, 99.19, 49.89,
32.47, 29.77, 25.89, 24.93; HRMS-ESI (m/z): [M + H] calcd for CsH24CINyO,, 518.1814;
found, 518.1822.

Synthesis of 4: Compound S2 (8.9 mg, 0.02 mmol) was added to the hydroxylamine
hydrochloride solution as described for the synthesis of 3 to give 7.2 mg of compound 4 (82%)
as a white powder. Spectral Data. "H NMR (500 MHz, CD;OD): § 8.49 — 8.43 (m, 2H), 8.34 (d,
J=10Hz, 1 H), 7.92 (s, 1 H), 7.83-7.80 (m, 2 H), 7.77 (t, J = 8.0 Hz, 1 H), 7.65-7.63 (m, 2 H),
7.59 (d,J=8.0 Hz, 1 H), 4.57 (t, /= 7.0 Hz, 2 H), 2.01 (t, J= 7.0 Hz, 2 H), 1.93-1.87 (m, 2 H),
1.60-1.54 (m, 2 H), 1.35-1.28 (m, 2 H); °C NMR (100 MHz, DMSO-ds): & 169.26, 157.77,
155.76, 154.74, 145.69, 139.26, 137.05, 134.58, 133.46, 131.07, 130.74, 129.69, 128.16, 127.04,
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122.16, 121.26, 99.27, 48.35, 32.44, 29.62, 25.96, 24.94; HRMS-ESI (m/z): [M + H]" calcd for
C25H24C1N902, 5181814, found, 518.1811.

Synthesis of 5: Compound S3 (36 mg, 0.07 mmol) was added to the hydroxylamine
hydrochloride solution as described for the synthesis of 3 to give 19 mg of compound 5 (53%) as
a white powder. Spectral Data. 'H NMR (500 MHz, DMSO-dq): 5 8.42 (s, 2 H), 8.34 (d, J=7.4
Hz, 1 H), 7.98 (d, /= 0.9 Hz, 1 H), 7.81 — 7.77 (m, 2 H), 7.74 (t, J = 8.0 Hz, 1 H), 7.65 (d, J =
8.5 Hz, 2 H), 7.56 (d, J= 7.8 Hz, 1 H), 4.46 (t,J=17.2 Hz, 2 H), 1.85 (t, /= 7.4 Hz, 2 H), 1.79-
1.75 (m, 2 H), 1.41-1.37 (m, 2 H), 1.20-1.16 (m, 4 H); >C NMR (100 MHz, DMSO-de): &
169.59, 158.63, 156.05, 154.86, 145.39, 139.33, 137.06, 134.52, 133.44, 131.13, 130.71, 129.67,
128.16, 126.92, 122.05, 121.11, 99.31, 48.43, 32.51, 29.77, 28.34, 26.00, 25.29; HRMS-ESI
(m/z): [M + H]" caled for C6HaCINoO,, 532.1971; found, 532.1978.

Synthesis of 6: Compound S4 (35 mg, 0.06 mmol) was added to the hydroxylamine
hydrochloride solution as described for the synthesis of 3 to give 5.4 mg of compound 6 (15%)
as a white powder. Spectral Data. "H NMR (500 MHz, CD;OD): & 8.49 (s, 1 H), 8.43 (s, 1 H),
8.36 (d, J=7.5Hz, 1 H), 7.92 (s, 1 H), 7.84-7.80 (m, 2 H), 7.78 (t, /= 8.0 Hz, 1 H), 7.67-7.63
(m, 2 H), 7.60 (d, /= 7.7 Hz, 1 H), 4.56 (t, J=7.5 Hz, 2 H), 1.99 (t,J= 7.3 Hz, 2 H), 1.89-1.84
(m, 2H), 1.51-1.46 (m, 2H), 1.29-1.20 (m, 6H); °C NMR (100 MHz, DMSO-d¢): & 169.43,
158.21, 156.29, 154.90, 145.56, 139.36, 137.06, 134.52, 133.41, 131.16, 130.72, 129.67, 128.19,
126.92, 122.03, 121.08, 99.30, 48.34, 32.57, 29.83, 28.76, 28.43, 26.14, 25.37, HRMS-ESI
(m/z): [M + H]" calcd for C,7H25CINgO,, 546.2127; found, 546.2129.

Synthesis of 10: Compound S5 (30 mg, 0.11 mmol) was added to the hydroxylamine
hydrochloride solution as described for the synthesis of 3 to give 15 mg of compound 10 (50%)
as an oil. Spectral Data. '"H NMR (500 MHz, CD;0D): & 7.79 (s, 1 H), 7.58-7.50 (m, 5 H), 4.49
(t,J=7.0 Hz, 2 H), 2.01 (t, J=7.4 Hz, 2 H), 1.84-1.78 (m, 2 H), 1.57-1.51 (m, 2 H), 1.27-1.20
(m, 2 H); °C NMR (100 MHz, DMSO-de): & 169.28, 137.69, 133.70, 129.75, 129.55, 128.97,
127.30, 48.13, 32.39, 29.40, 25.85, 24.85; HRMS-ESI (m/z): [M + H] calcd for C4H sN4O5,
275.1503; found, 275.1508.
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Scheme S3. Synthesis of Compound 7 and 8

Synthesis of 7: Reaction of PP2~alkyne (20 mg, 0.06 mmol) and (E)-ethyl 3-(4-
(azidomethyl)phenyl)acrylate (16 mg, 0.07 mmol) was prepared as described for the synthesis of
S2. The crude product was carried on without further purification and was added to the
hydroxylamine hydrochloride solution as described for the synthesis of 3 to give 1.3 mg of
compound 7 (20%) as a white powder. Spectral Data. 'H NMR (500 MHz, DMSO-de): § 8.35
(s, 3 H), 8.10 (s, 1 H), 7.75-7.63 (m, 5 H), 7.47 (t, J = 8.1 Hz, 3 H), 7.37 (d, /= 15.72 Hz, 1 H),
7.09 (d, J = 7.5 Hz, 2 H), 6.40 (d, J = 15.84 Hz, 1 H), 5.79 (s, 2 H); >C NMR (100 MHz,
DMSO-dg): 158.79, 157.05, 155.12, 145.33, 139.43, 138.16, 137.69, 137.15, 135.64, 134.44,
133.83, 131.30, 130.71, 130.54, 129.79, 129.65, 128.39, 127.76, 126.84, 126.02, 122.08, 121,
120.02, 99.23, 51.51; HRMS-ESI (m/z): [M - HJ calcd for Cy9H2CINgO,, 562.1512; found,
562.1502.

Synthesis of 8: Reaction of PP2~alkyne (10 mg, 0.03 mmol) and (E)-ethyl 3-(4-
(azidomethyl)phenyl)acrylate (8 mg, 0.04 mmol) was prepared as described for the synthesis of
S2. The crude product was carried on withour further purification and was added to the
hydroxylamine hydrochloride solution as described for the synthesis of 3 to give 1.4 mg of
compound 8 (74%) as a white powder. Spectral Data. '"H NMR (500 MHz, DMSO-dy): & 8.38 —
8.28 (m, 2 H), 8.09 (s, 1 H), 7.74 - 7.64 (m, 6 H), 7.49 (d, J="7.75 Hz, 1 H), 7.42 (d, J=7.9 Hz,
1 H), 7.37 — 7.24 (m, 3 H), 7.05 (d, J= 7.8 Hz, 1 H), 6.35 (d, J= 15.8 Hz, 1 H), 5.78 (s, 2 H); °C
NMR (100 MHz, DMSO-dg): 6 158.80, 157.06, 145.34, 139.44, 138.18,137.69, 137.16, 134.45,
133.84, 131.31, 130.71, 130.55, 129.79, 129.66, 128.40, 127.77, 126.85,126.04, 122.09, 120.03,
99.23, 51.51; HRMS-ESI (m/z): [M - H] calcd for Co9H2,CINgO,, 562.1512; found, 562.1496.
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Scheme S3. Synthesis of Compound 9

Synthesis of S6: To an oven-dried round bottom flask was added 2-((4-
chlorophenyl)(methoxy)methylene)malononitrile* (500 mg, 2.29 mmol). Ethanol (11.4 mL) was
added, followed by phenylhydrazine (247 mg, 2.29 mmol). The reaction mixture was then heated
to 85 °C for 1 hour. The reaction was then allowed to cool to room temperature. During the
cooling process visible precipitation began to occur. After sufficient cooling the reaction mixture
was filtered to provide the product S6 as a fluffy light pink solid (290 mg, 43% yield). Spectral
data. 'H NMR (500 MHz, DMSO-dy): & 7.89-7.85 (m, 2 H), 7.60-7.53 (m, 2 H), 7.49-7.44 (m, 1
H), 6.88 (s, 2 H); °C NMR (100 MHz, DMSO-ds): & 153.44, 149.50, 137.70, 134.18, 130.49,
129.95, 129.36, 128.56, 128.05, 124.79, 115.83; HRMS-APCI (m/z): [M + H]' caled for
C79H95C1N20022, 2950746, found 295.0746.

Synthesis of 9: To an oven-dried round bottom flask was added S6 (205 mg, 0.7 mmol).
Formamide (2 mL) was then added. The reaction mixture was heated to 220 °C for 5 hours. The
reaction was then allowed to cool to room temperature. After sufficient cooling, water (6 mL)
was added to precipitate the reaction. The reaction was then filtered, and the resulting solid was
rinsed with water (2 mL x 3). After drying the product 9 was obtained as a light brown solid (190
mg, 85% yield). Spectral data. "H NMR (500 MHz, DMSO-dj):  8.38 (s, 1 H), 8.23-8.20 (m, 2
H), 7.79-7.76 (m, 2 H), 7.66-7.62 (m, 2 H), 7.59-7.54 (m, 2 H), 7.39-7.34 (m, 1 H); °C NMR
(100 MHz, DMSO-dg): & 158.84, 157.02, 154.91, 144.88, 139.03, 134.31, 131.53, 130.70,
129.64, 129.59, 129.83, 121.55, 99.13; HRMS-APCI (m/z): [M + H]" calcd for C70HosCIN2Oas,
322.0854; found 322.0864.
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ITII. SPECTRAL DATA FOR COMPOUNDS 3-10
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IV. BIOCHEMICAL CHARACTERIZATION

Recombinant, human histone deacteylase 1 (HDAC1) was obtained from Cayman Chemicals
(Ann Arbor, MI). Trypsin was purchased from Sigma-Aldrich. Black, opaque-bottom 96 well
plates were purchased from Nunc. c-Src, c-Abl, and c-Hck were expressed in E. coli using
previously published procedures.’

General procedure for determination of inhibitor K; for c-Src: c-Src inhibition assay was
performed using a continuous, fluorimetric assay as previously described.* Reaction volumes of
100 pL were used in 96-well plates. To each well was added 85 pL of buffer + enzyme. 2.5 pL
of varying concentrations of inhibitor was then added (typically 10000, 2500, 625, 156, 39, 10,
2.4, 0.61, 0.15, 0 uM in DMSO). 2.5 uL of peptide substrate (“compound 3” as described in
Wang et. al.)* solution (1.8 mM in DMSO) was added. 10 uL of ATP (1 mM in water) was
added to initiate the reaction and was immediately monitored at 405 nm (ex. 340 nm) for 10
minutes. Final concentrations in the reaction are 30 nM enzyme, 45 uM peptide substrate, 100
uM ATP, 100 uM NazVO,, 100 mM Tris buffer (pH 8), 10 mM MgCl,, 0.01% Triton X-100.
The initial rate of the reaction was used to determine K; values. For K; determination, the kinetic
values were obtained directly from nonlinear regression of substrate-velocity curves in the
presence of various concentrations of the inhibitor. The equation Y = Bottom + (Top —
Bottom)/1 + 10 — LoglICsy), X = log(concentration) and Y = % activity; was used in the
nonlinear regression.

General procedure for determination of inhibitor K; for HDAC1: HDACI1 assay was
performed in a fluorescence assay in 96-well plates with a reaction volume of 100 puL as was
previously described.” To each well was added buffer (75 pL), trypsin (10 pL), and HDAC1
enzyme (10 pL). 2.5 pL of varying concentrations of inhibitor was then added (typically 781,
195, 49, 12, 3, 0.76, 0.19, 0.05, 0.01, 0.003, 0 nM in DMSO). 2.5 uL of peptide substrate (Ac-
Leu-Gly-Lys(Ac)AMCA) solution (2 mM in DMSO) was added to initiate the reaction and was
monitored at 370 nm (ex. 455 nm) for 30 min. after a 30 min. lag phase. Final concentrations in
the reaction are 400 pM HDAC 1, I mM trypsin, 50 mM peptide substrate (Ky = 39.5. uM), 15
mM Tris buffer (pH 8.1), 250 mM EDTA, 250 mM NaCl, 10% glycerol, and 0.01% Triton X-
100. The initial rate of the reaction was used to determine K; values. For K; determination, the
kinetic values were obtained directly from nonlinear regression of substrate-velocity curves in
the presence of various concentrations of the inhibitor. The equation Y = Bottom + (Top —
Bottom)/1 + 10 — LoglICsy), X = log(concentration) and Y = % activity; was used in the
nonlinear regression.
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Analytical data for K; determination. Each inhibitor K; value was determined using at least 3
independent measurements. An example curve is provided for each inhibitor along with average
K; + standard deviation.

c-Src Assay Data:
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HDACT1 Assay Data:
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c-Abl Assay Data:
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c-Hck Assay Data:
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V. Analytical HPLC trace for Compounds 3-10

Compounds were dissolved in 100% DMSO to 1 mM final concentration. An aliquot (10
uL) was injected into a Waters© Xbridge C18 column (2.1 x 100 mm) and eluted using both a
linear gradient of CH3CN (5-95%) in H,O over 15 min or CH30H (5-95%) in H,O over 15 min
at a flow rate of 0.5 mL/min and monitored at 254 nm unless otherwise stated. The peak eluted
before 2 min. is the DMSO injection peak.

Compound 3 5-95% CH3CN/H,O gradient:
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Compound 4 5-95% CH3;CN/H,O gradient:
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Compound 5 5-95% CH3;CN/H,O gradient:
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Compound 6 5-95% CH3;CN/H,O gradient:
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Compound 7 5-95% CH3OH/H,O gradient:
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Compound 8 5-95% CH3;OH/H,0 gradient:
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Compound 9 5-95% CH3;OH/H,0 gradient:
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Compound 10 5-95% CH3;CN/H,0 gradient:
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VI. Analytical HPLC trace of compound 4 stability in cell lysate

Compound 4 was incubated with SK-BR-3 cell lysate at 500 uM for 24 hours at 37 °C. An
aliquot (10 uL) was injected at 0 min and 24 h into a Waters© Xbridge C18 column (2.1 x 100
mm) and eluted using a linear gradient of CH3CN (5-95%) in H,O over 15 min. at a flow rate of
0.5 mL/min.
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VII. ATP Ky Curves

General procedure for ATP Ky determination. The previously described fluorescence assay”
was used to determine Ky values. Reaction volumes of 100 uL were used in 96-well plates. 85
uL of enzyme in buffer was added to each well. 2.5 pLL of DMSO was then added followed by
2.5 uL of a substrate peptide (“compound 3” as described in Wang et al)* solution (1.8 mM in
DMSO). The reaction was initiated with 10 pL of the appropriate ATP dilution (typically 1000,
500, 250, 125, 62.5, 31.3, 15.6, 7.8, 3.9, 2.0 uM in H,0O) and reaction progress was immediately
monitored at 405 nm (ex. 340 nm) for 10 minutes. Reactions had final concentrations of 30 nM
enzyme, 45 uM peptide substrate, 100 uM Naz;VOy4, 100 mM Tris buffer (pH 8), 10 mM MgCl2,
0.01% Triton X-100. The initial rate data collected was used for determination of Ky values. For
K., determination, the kinetic values were obtained directly from nonlinear regression of
substrate-velocity curves in the presence of varying concentrations of ATP. The equation Y =
(Vmax * X)/(Km + X), X = substrate concentration (uM) and Y = enzyme velocity (RFU/s); was
used in the nonlinear regression. Each ATP Ky value was determined using at least three
independent experiments. Ky values were used to determine K; values using the Cheng-Prusoff
equation for competitive inhibition.’ A representative Ky curve is shown. The Ky for c-Src that
was used here is 98 uM and was previously determined by our group.”’

A. ATP Ky Curve with KD c-Hck enzyme:
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VIII. Ky Curve for peptide substrate of HDAC1

The Kum value for Ac(Lys) substrated used in our Fluor de Lys-based assay was determined to
enable conversion of ICsg values to K; values.

Acetyl-Leu-Gly-Lys(Acetyl)-AMCA
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K = 39.6 = 0.78 uM
Vinax = 0.2 £ 0.002 uM (RFU/s)
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IX. HDAC PROFILING

HDAC profiling was performed by Reaction Biology (Malvern, PA). Compound 4 was tested in
10-dose response format in duplicate with 5-fold serial dilution starting at 10 uM against HDAC-
1,-2,-3,-6,-8, and -10 and -11. Compound 4 was tested in 10-dose ICsp mode in duplicate with
5-fold serial dilution starting at 100 pM against HDAC-4, -5, -7 and -9. General substrate used
for HDAC-1, -2, -3, -6, -10, and -11 is a fluorogenic peptide from p53 residues 379-382
(RHKK(ACc)). Substrate for HDAC-8 used is a fluorogenic peptide from p53 residues 379-382
(RHK(Ac)K(Ac)). Fluorogenic HDAC Class Ila Substrate (Boc-Lys(trifluoroacetyl)-AMC) was
used for HDAC-4,-5,-7, and -9.
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Class IV

Compound 4 IC50 Data for HDAC-11
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X. CELLULAR CHARACTERIZATION
A. Cell growth inhibition assays.

WST-1 reagent was obtained from Roche Applied Science. The cell proliferation colorimetric
assay using WST-1 was performed according to manufacturer’s procedure
(https://cssportal.roche.com/LFR_PublicDocs/ras/11644807001 en 11.pdf).

Cell Culture and Seeding Procedure: Cells were dispersed from flasks and collected by
centrifugation (200xg for 5 minutes at room temperature). An aliquot of the resuspended cells
was mixed with trypan blue solution and the cell number was quantified using a hemacytometer.
In general, depending on the growth rate of the untreated cells, the cells were plated at 5.0 — 7.5
x 10° cells per well. The cells were plated into sterile, clear bottom 96 well plates and cultured
under normal growth conditions overnight prior to dosing with compound.

Dosing: 100% DMSO compound stocks were prepared to 100X the final concentration desired
in the assay. 3 uL of the DMSO stock solution was then added to 297 uL of the cell growth
media to give a DMSO concentration of 1%. The cell media was removed by aspiration for
adherent cells and replaced with 100 pL per well of the cell growth media containing the
compound. In general, each compound concentration was dosed in triplicate wells. Assay: After
the dosing period (72 hours) was complete, the plates were removed from the incubator and 10
pL per well of WST-1 reagent was added. The plates were returned to the incubator and
incubated for 1 h, followed by shaking on a plate shaker for 60 seconds prior to the absorbance
read (450 nm) on a BioTek Synergy 4 multimode plate reader.

Data Analysis: The reference absorbance reading was subtracted from the formazan absorbance
at 690 nm (background control well no compound added, 1% DMSO) and the data was plotted
as a percentage of the vehicle (1% DMSO alone). Data analysis and curve fitting was performed
using Graphpad Prism. For each cell line, there were n = 3 data points for each concentration.
Each dose response curve was performed at least twice, providing n > 6 for each data point.

A. SK-BR-3 with Vorinostat:
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B. SK-BR-3 with Compound 1:

cell growth (% of vehicle)
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C. SK-BR-3 with Compound 4:
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D. SK-BR-3 with 1:1 combination of Vorinostat + Compound 1:
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F. HMEC with Compound 1:
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H. HMEC with 1:1 combination of Vorinostat + Compound 1 :
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I. HMEC with Dasatinib
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XI. NCI Cancer Cell Profiling for Compound 4

The protocol for NCI-60 profiling is provided by the NCI Developmental Therapeutics Program®
and is as follows:

The human tumor cell lines of the cancer screening panel are grown in RPMI 1640 medium
containing 5% fetal bovine serum and 2 mM L-glutamine. For a typical screening experiment,
cells are inoculated into 96 well microtiter plates in 100 puL at plating densities ranging from
5,000 to 40,000 cells/well depending on the doubling time of individual cell lines. After cell
inoculation, the microtiter plates are incubated at 37° C, 5 % CO2, 95 % air and 100 % relative
humidity for 24 h prior to addition of experimental drugs.

After 24 h, two plates of each cell line are fixed in situ with TCA, to represent a measurement of
the cell population for each cell line at the time of drug addition (Tz). Experimental drugs are
solubilized in dimethyl sulfoxide at 400-fold the desired final maximum test concentration and
stored frozen prior to use. At the time of drug addition, an aliquot of frozen concentrate is
thawed and diluted to twice the desired final maximum test concentration with complete medium
containing 50 pg/ml gentamicin. Additional four, 10-fold or 2 log serial dilutions are made to
provide a total of five drug concentrations plus control. Aliquots of 100 pl of these different drug
dilutions are added to the appropriate microtiter wells already containing 100 pl of medium,
resulting in the required final drug concentrations.

Following drug addition, the plates are incubated for an additional 48 h at 37°C, 5 % CO2, 95 %
air, and 100 % relative humidity. For adherent cells, the assay is terminated by the addition of
cold TCA. Cells are fixed in situ by the gentle addition of 50 pl of cold 50 % (w/v) TCA (final
concentration, 10 % TCA) and incubated for 60 minutes at 4°C. The supernatant is discarded,
and the plates are washed five times with tap water and air dried. Sulforhodamine B (SRB)
solution (100 pl) at 0.4 % (w/v) in 1 % acetic acid is added to each well, and plates are incubated
for 10 minutes at room temperature. After staining, unbound dye is removed by washing five
times with 1 % acetic acid and the plates are air dried. Bound stain is subsequently solubilized
with 10 mM trizma base, and the absorbance is read on an automated plate reader at a
wavelength of 515 nm. For suspension cells, the methodology is the same except that the assay is
terminated by fixing settled cells at the bottom of the wells by gently adding 50 ul of 80 % TCA
(final concentration, 16 % TCA). Using the seven absorbance measurements [time zero, (Tz),
control growth, (C), and test growth in the presence of drug at the five concentration levels (Ti)],
the percentage growth is calculated at each of the drug concentrations levels. Percentage growth
inhibition is calculated as:

[(Ti-Tz)/(C-Tz)] x 100 for concentrations for which Ti>/=Tz

[(Ti-Tz)/Tz] x 100 for concentrations for which Ti<Tz.

Three dose response parameters are calculated for each experimental agent. Growth inhibition of
50 % (GI50) is calculated from [(Ti-Tz)/(C-Tz)] x 100 = 50, which is the drug concentration
resulting in a 50% reduction in the net protein increase (as measured by SRB staining) in control
cells during the drug incubation. The drug concentration resulting in total growth inhibition
(TGI) is calculated from Ti = Tz. The LC50 (concentration of drug resulting in a 50% reduction
in the measured protein at the end of the drug treatment as compared to that at the beginning)
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indicating a net loss of cells following treatment is calculated from [(Ti-Tz)/Tz] x 100 = -50.
Values are calculated for each of these three parameters if the level of activity is reached;
however, if the effect is not reached or is exceeded, the value for that parameter is expressed as
greater or less than the maximum or minimum concentration tested.
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NCI-60 profile for compound 4:
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Mean growth graphs for compound 4
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NCI Cancer Cell Profiling for Vorinostat (Zolinza), NSC 701852

Data provided by the DTP NCI/NIH website, NCI 60 cell line screen dose response data from

08/2012.°
Concentration logValue, logValue, logValue,
Unit CellPanelName CellLineName | GI50 TGI50 LC50
log10(M) Leukemia CCRF-CEM -6.133 -5.082 -4
log10(M) Leukemia HL-60(TB) -5.901 -4.855 -4
log10(M) Leukemia K-562 -6.318 -4.926 -4.17
log10(M) Leukemia MOLT-4 -6.433 -4.957 -4
log10(M) Leukemia RPMI-8226 -6.515 -5.427 -4.151
log10(M) Leukemia SR -6.403 -4.471 -4
log10(M) Non-Small Cell Lung | A549/ATCC -5.766 -4.655 -4.081
log10(M) Non-Small Cell Lung | EKVX -5.848 -4.277 -4
log10(M) Non-Small Cell Lung | HOP-62 -5.805 -4.112 -4
log10(M) Non-Small Cell Lung | HOP-92 -5.534 -4.488 -4
log10(M) Non-Small Cell Lung | NCI-H226 -5.375 -4.192 -4
log10(M) Non-Small Cell Lung | NCI-H23 -5.953 -5.009 -4.233
log10(M) Non-Small Cell Lung | NCI-H322M -6.072 -4.886 -4.159
log10(M) Non-Small Cell Lung | NCI-H460 -6.111 -4.146 -4
log10(M) Non-Small Cell Lung | NCI-H522 -6.331 -5.161 -4.051
log10(M) Colon COLO 205 -6.051 -5.581 -5.084
log10(M) Colon HCC-2998 -5.733 -4.819 -4.154
log10(M) Colon HCT-116 -6.411 -5.231 -4.633
log10(M) Colon HCT-15 -5.562 -4.071 -4
log10(M) Colon HT29 -6.127 -4.807 -4.054
log10(M) Colon KM12 -5.732 -4.64 -4.058
log10(M) Colon SW-620 -6.205 -5.051 -4.165
log10(M) Central Nervous System | SF-268 -5.775 -4.477 -4.044
log10(M) Central Nervous System | SF-295 -5.88 -5.046 -4.166
log10(M) Central Nervous System | SF-539 -5.723 -4.316 -4
log10(M) Central Nervous System | SNB-19 -5.681 -4.748 -4.037
log10(M) Central Nervous System | SNB-75 -6.1 -4.258 -4
log10(M) Central Nervous System | U251 -5.805 -4.766 -4.328
log10(M) Melanoma LOX IMVI -5.939 -4.99 -4.474
log10(M) Melanoma MALME-3M -6.576 -5.417 -4
log10(M) Melanoma M14 -5.886 -4.695 -4.067
log10(M) Melanoma MDA-MB-435 | -6.294 -5.228 -4.043
log10(M) Melanoma MDA-N -6.271 -5.495 -4.458
log10(M) Melanoma SK-MEL-2 -5.889 -4.767 -4.033
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log10(M) Melanoma SK-MEL-28 -5.926 -5.07 -4.227
log10(M) Melanoma SK-MEL-5 -6.183 -5.574 -5.056
log10(M) Melanoma UACC-257 -6.308 -5.028 -4.049
log10(M) Melanoma UACC-62 -6.351 -5.561 -4.826
log10(M) Ovarian IGROV1 -5.963 -5.089 -4.372
log10(M) Ovarian OVCAR-3 -5.867 -5.01 -4.226
log10(M) Ovarian OVCAR-4 -5.38 -4.011 -4
log10(M) Ovarian OVCAR-5 -6.091 -4.944 -4.111
log10(M) Ovarian OVCAR-8 -6.286 -4.649 -4
log10(M) Ovarian NCI/ADR-RES | -6.806 -5.568 -4.375
log10(M) Ovarian SK-OV-3 -5.955 -4.881 -4.134
log10(M) Renal 786-0 -5.52 -4.258 -4.03
log10(M) Renal A498 -5.865 -5.174 -4.628
log10(M) Renal ACHN -5.855 -5.124 -4.305
log10(M) Renal CAKI-1 -5.921 -5.403 -4.721
log10(M) Renal RXF 393 -5.9 -5.266 -4.334
log10(M) Renal SN12C -5.645 -4.515 -4.238
log10(M) Renal TK-10 -6.194 -5.095 -4.188
log10(M) Renal uo-31 -6.262 -5.199 -4.159
log10(M) Prostate PC-3 -5.683 -4.174 -4
log10(M) Prostate DU-145 -5.89 -4.747 -4
log10(M) Breast MCF7 -5.644 -4.385 -4
log10(M) Breast MDA-MB-231/ATcc | -5.607 -4 -4
log10(M) Breast HS 578T -5.449 -4.155 -4
log10(M) Breast BT-549 -5.77 -4.629 -4.016
log10(M) Breast T-47D -6.278 -5.36 -4
log10(M) Breast MDA-MB-468 | -6.046 -4.965 -4.067
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NCI Cancer Cell Profiling for Dasatinib (Sprycel), NSC 723517

Data provided by the DTP NCI/NIH website, NCI 60 cell line screen dose response data from

08/2012.°

Concentration logValue, | logValue, | logValue,
Unit Cell Panel Name Cell Line Name | GI50 TGl LC50
log10(M) Leukemia CCRF-CEM -5.135 -4.699 -4.699
log10(M) Leukemia HL-60(TB) -5.111 -4.699 -4.699
log10(M) Leukemia K-562 -8.699 -4.699 -4.699
log10(M) Leukemia MOLT-4 -5.271 -4.699 -4.699
log10(M) Leukemia RPMI-8226 -5.132 -4.699 -4.699
log10(M) Leukemia SR -5.199 -4.699 -4.699
log10(M) Non-Small Cell Lung | A549/ATCC -7.378 -5.484 -4.699
log10(M) Non-Small Cell Lung | EKVX -5.374 -4.699 -4.699
log10(M) Non-Small Cell Lung | HOP-62 -7.439 -4.699 -4.699
log10(M) Non-Small Cell Lung | NCI-H226 -7.334 -4.699 -4.699
log10(M) Non-Small Cell Lung | NCI-H23 -5.282 -4.699 -4.699
log10(M) Non-Small Cell Lung | NCI-H322M -6.757 -4.699 -4.699
log10(M) Non-Small Cell Lung | NCI-H460 -5.054 -4.699 -4.699
log10(M) Non-Small Cell Lung | NCI-H522 -6.939 -4.825 -4.699
log10(M) Colon COLO 205 -7.431 -4.699 -4.699
log10(M) Colon HCC-2998 -4.887 -4.699 -4.699
log10(M) Colon HCT-116 -5.431 -4.699 -4.699
log10(M) Colon HCT-15 -6.101 -4.699 -4.699
log10(M) Colon HT29 -7.883 -4.699 -4.699
log10(M) Colon KM12 -5.128 -4.699 -4.699
log10(M) Colon SW-620 -5.074 -4.699 -4.699
log10(M) Central Nervous System | SF-268 -6.95 -4.782 -4.699
log10(M) Central Nervous System | SF-295 -5.479 -4.865 -4.699
log10(M) Central Nervous System | SF-539 -7.273 -4.699 -4.699
log10(M) Central Nervous System | SNB-19 -5.264 -7.25 -4.699
log10(M) Central Nervous System | SNB-75 -8.329 -4.699 -4.699
log10(M) Central Nervous System | U251 -5.551 -6.435 -4.699
log10(M) Melanoma LOX IMVI -8.017 -4.699 -5.226
log10(M) Melanoma MALME-3M -5.18 -4.699 -4.699
log10(M) Melanoma M14 -5.309 -4.699 -4.699
log10(M) Melanoma MDA-MB-435 -5.221 -4.699 -4.699
log10(M) Melanoma SK-MEL-2 -5.11 -4.699 -4.699
log10(M) Melanoma SK-MEL-28 -5.038 -4.699 -4.699
log10(M) Melanoma SK-MEL-5 -5.171 -4.76 -4.699
log10(M) Melanoma UACC-257 -5.571 -4.699 -4.699
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log10(M) Melanoma UACC-62 -5.245 -4.699 -4.699
log10(M) Ovarian IGROV1 -7.599 -4.699 -4.699
log10(M) Ovarian OVCAR-3 -6.761 -4.699 -4.699
log10(M) Ovarian OVCAR-4 -5.151 -4.699 -4.699
log10(M) Ovarian OVCAR-5 -7.302 -6.294 -4.699
log10(M) Ovarian OVCAR-8 -7.307 -4.699 -4.699
log10(M) Ovarian NCI/ADR-RES -5.363 -5.476 -4.699
log10(M) Ovarian SK-OV-3 -6.649 -4.699 -4.699
log10(M) Renal 786-0 -6.909 -6.728 -4.699
log10(M) Renal A498 -7.65 -4.699 -4.983
log10(M) Renal ACHN -7.736 -6.059 -4.699
log10(M) Renal CAKI-1 -7.725 -7.014 -4.699
log10(M) Renal RXF 393 -8.045 -4.699 -5.003
log10(M) Renal SN12C -7.545 -7.14 -4.699
log10(M) Renal TK-10 -8.074 -4.769 -4.699
log10(M) Renal uo-31 -7.705 -4.699 -4.699
log10(M) Prostate PC-3 -5.646 -4.699 -4.699
log10(M) Prostate DU-145 -6.801 -4.699 -4.699
log10(M) Breast MCF7 -5.08 -5.42 -4.699
log10(M) Breast MDA-MB-231/ATCcC | -7.809 -4.699 -4.729
log10(M) Breast HS 578T -7.601 -4.699 -4.699
log10(M) Breast BT-549 -5.117 -4.699 -4.699
log10(M) Breast T-47D -6.387 -5.902 -4.699
log10(M) Breast MDA-MB-468 -7.065 -4.699
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XII. CELLMINER PROFILE DATA

CellMiner' (http:/discover.nci.nih.gov/cellminer/) was used to generate sensitivity plots for
vorinostat, chimera 4, and dasatinib. Visualization the CellMiner'" output further demonstrates
that chimera 4 has a unique cellular activity profile relative to vorinostat and dasatinib.
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