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Experimental section

Chemistry

Table S1. Interatomic distances (A) in the crystal structures for compounds 1 and 5.

2-phenyl- 5-chloro-2- Literature values sp>® | Literature values sp’*
isothiazo- phenyl-isothiazo-
lone 1 lone 5
Cl | Cl 1.7084(18) 1.76
S N 1.715(4) 1.7038(15) 1.56 1.78
S Cl1 1.702(6) 1.7269(18) 1.70 (thiophene)” 1.81
1.61
0) C3 1.243(6) 1.231(2) 1.23-1.24 (amides) 1.42-1.44 (ethers)
N | C3 1.401(7) 1.396(2) 1.35 (imines) 1.46-1.48 (amines)
N | C4 1.433(7) 1.433(2) 1.35 (imines) 1.46-1.48 (amines)
Cl |C2 1.345(7) 1.346(3) 1.31-1.34 (alkene)
C2 |C3 1.452(7) 1.454(3) 1.45-1.46
(single conjugated)
C4 | C5 1.399(7) 1.396(3) 1.38-1.40 (aromatic)
C4 | C9 1.408(7) 1.393(3) 1.38-1.40 (aromatic)
C5 | C6 1.383(7) 1.384(3) 1.38-1.40 (aromatic)
C6 | CT 1.391(8) 1.395(3) 1.38-1.40 (aromatic)
C7 | C8 1.402(8) 1.392(3) 1.38-1.40 (aromatic)
C8 | C9 1.374(9) 1.389(3) 1.38-1.40 (aromatic)

Standard uncertainty in the last decimal place is given in parentheses
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Figure S1. 'H and "*C NMR spectra of 1 .
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Filer §_farm fd53-1_ecdeld Proton 002

Pulse Sequence: alpul

| et
Solvent: cdell ” /L\ -
Ambient temperaturs
Eample #8, Operator: omr FII M —<\__/> |
rile: 8_farm £453-1 cdecll Proton 002 /-_‘_‘ {_}/ , 2
Processsd on *pmrwed® |:‘_ L rd

Rolax. delay 1.000 sec |
Pulse 45.0 degreas |
Acq. time 1.998 sec

width 3406.7 Ex .
16 repstitions “]
OBSERVE M1, 200.5730058 Miz
DATA PROCESSING

T size 16384 “’1 (@]

Total time 0 min, 48 sec
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Figure S2. 'H and ">C NMR spectra of 5 .
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Figure S3. 'H and ">C NMR spectra of 3 .
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Figure S4. 'H and >C NMR spectra of 4 .

(14000

13000

(12000

11000

{~10000

(-a000

(8000

t7o00

Fe000

{-5000

[~3000

(2000

(1000

1000

FE+0s
‘—1E+05
tH1E+05
-1E+05
+aoo0n
-s0o0o
|-z0000
-eonnn
-soo00
o0
20000
-20000
o000
ko
10000
|--z0000
30000

{40000




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

Fulse Sequence: slpul

Solvent: CDICH
Ambient temperaturs
File: RWOB-I-H-64
Processsd on  “nmrwal®

Relax. delay 1.000 sec
Pulse 32.5 degreas

Acg. time 1.993 sec

width §006.0 Hz

64 repetitions

OBSERVE H1, 399.5312603 MEz
DATA PROCESSING

FT size 32768

Total time 3 min, 12 sec

Iz

- A o -t
12 11 10 9 8 7 6 5 4 3 2 1 -0 -1 ppm
0.93 1.9% 1,01 0.64 2.04
1.69 1.14 1.95 0.47 3.00

Archive directory: /export/home/vnmrl/vomreys/data
Sample directory: wvmmrl_310ct2003-10:37:34
File: RWO8-I-C-150

Pulse Sequence: sZpul

Solvent: CD3CN
Ambient temperature
File: RWOB-I-C-150
Processed om “mmrws2®

Relax. delay 4.000 sec
Pulse 88.7 degrees

Acq. time 1.199 sec

wWidth 25125.6 Hz

150 repetitions

OBSERVE C13, 100.5627007 MEz
DECOUPLE H1, 399.9332699 MHz
Power 39 dB

Line broadening 1.0 Hz
FT size 65536
Total time 13 min, 1 sec
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163.285

e N das
B 25
29?9 n.no
£23gs S e
>~ al A ~
e 7
anal
33§
NN N

//
L/

42.812

~-0.685

139.434
\

140 120 100 80 60 40 20 0 ppm

Figure S5. 'H and ">C NMR spectra of 7.
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20100118_19_farm RWOBII_cdcld_Proton
File: 19_farm RWOBII_cdcl)_Protom

Pulse Ssquence: slpul

Solvent: odcold

Temp. 35.0 C / 298.1 K

Sample #19, Operator: nmr

File: 15 _farm RWOSII cdcll Proton

(0]
Processed on  "mmrwel® I\
Relax. delay 1.000 sec N
iy e | s M H
I """ SoH 8

wWidth 2406.7 Hz

1§ repetiticns

OBSERVE H1, 200.5730745 MHz
DATA PROCESSING

FT size 16384

Total time 0 min, 46 sec

10 9 8 7 6 5 4 3 2 1 -0 ppm
0.71 4.322 1.29 2.00
0.34 . 2.50 1.70 2.36
20100118_19_farm RWOBII cdclld_Apt
File: 19_farm RWOBII_cdcll_Apt

Pulse Sequance: APT

Solvent: odold

Temp. 25.0 € / 298.1 K
Bample #19, Operator: nmr
File: 19 _farm RWOBII_cdcli_Apt
Processed on “mmrwel®

~77.797
77.160
76.530

~

Relax. delay 1.000 sec
lst pulse 50.0 degress
2nd pulse 135.0 degrees
Acq. time 1.000 sec
width 13106.5 Hx

1600 repetitions >
CBSERVE C13, 50.4341158 MEz]
DECOUPLE H1, 200.5739746 ME:="'
Power 34 4B .,
on during acquisition
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT aize 65536
Total time 54 min, 15 sec
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Figure S6. 'H and ">C NMR spectra of 8.
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Biochemistry

Table S2. ICs, values for inhibition of Cathepsin B and PCAF

O
Rzﬁ CatB® | PCAF®
N-R; | R R R
. [ NRs | Ry 2 3 ICso (uM) | ICs0 (UM)
1 W
@)
19 Cl H -Ethyl 274+ 1.1 | >10
20 Cl Cl -Ethyl 39.0+0.5 | >10
21 Cl Metyl -Ethyl 174+1.3 | >10
22 Cl H -(CH;),CO,Me |[21.3+£1.5 |5.6+£0.2
23 Cl Cl -(CH;),CO,Me | 345+1.2 |>10
24 Cl Metyl -(CH),CO,Me | 23.1+3.1 |>10
25 -S(CH2)1 1ICH; | H -(CHz)zCOzMe >100 >10
26 -S(CH2)1 1CH;5 | Cl -(CHz)zCOzMe >100 >10
* maximal concentration in the assay 100 uM.
® data reported previously.** maximal concentration in the assays 10 uM
Table S3. Enzyme kinetics parameters for Cathepsin B inhibition (n = 3)
Conc Vinax K (mM) | Kg (mM) R’
inhibitor | (nmol/s)
(uM)
0o o— 0 0.65+066 | 1.2+1.3 [0.10+0.11 0.989
ﬁ'\'ﬂo 6 0.51+024 | 1.4+0.7 | 0.10+0.051 |0.998
Cl S 14 |12 023+0.13 | 1.2+0.7 [0.20+0.13 0.995
0 o— 0 0.56+0.67 | 1.1+1.4 |[0.098+0.13 | 0.982
ﬁ,\,ﬂo 11 052059 |1.1+12 |0.11+0.15 |0972
Cl S\'(\) N 22 0.50+0.70 | 1.1+1.9 [ 0.090+0.15 | 0.972
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Figure S7. Conversion of the substrate Cbz-Arg-Arg-AMC by the enzyme Cathepsin B
with no inhibitor present ( A) shows substrate inhibition at high substrate concentrations.
The same is observed for the enzyme activity after preincubation with 6 uM inhibitor 14
(®) and the enzyme activity after preincubation with 12 uM inhibitor 14 (m). The data
were fitted to equation 1 and the parameters are shown in table S3.

3.0x10°

2.0x10°

1.0x10°

v (mmol/min)

00 T T T T T
0.0 25x10* 5.0x10* 7.5x10* 1.0x10°

[substrate] (M)

Figure S8. Conversion of the substrate Cbz-Arg-Arg-AMC by the enzyme Cathepsin B
with no inhibitor present (A ) shows substrate inhibition at high substrate concentrations.
The same is observed for the enzyme activity after preincubation with 11 uM inhibitor 22
(®) and the enzyme activity after preincubation with 22 uM inhibitor 22 (m). The data
were fitted to equation 1 and the parameters are shown in table S3. The data represented
by the blocks (m) and circles (@) did not fit well to equation 1.
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Table S4. Time dependent inhibition of Cathepsin B by 5. The ICsy of the residual
enzyme activity was determined after 1, 15, 40 or 120 minutes pre-incubation of the
enzyme with the inhibitor (n = 3).

Time (min) 1Csp (UM)
1 13.6+1.5

15 12.7+1.3

40 93+1.1
120 8.1+1.0

Table S5. Dilution experiments after pre-incubation of Cathepsin B (20 nM) and
inhibitor 5 (17 puM) with a substrate solution (100 uM) demonstrates a reduction of
activity that is proportional to the dilution. This demonstrates covalent binding of the
enzyme to the inhibitor (n = 3) 6,

Dilution v (fluorescence units/min) Reduction in activity
1 13.3+0.5 1.00
2 6.9+0.1 1.93
5 2.7+0.1 4.93

Table S6. Reduction rate of cathepsin B by 5. The initial rate of cathepsin B (1.5 nM)
activity with or without inhibitor 5 (14 uM) were determine after 20 second reaction of
the enzyme with the substrate (33.3 uM). (n = 3) The result shows a very quick reduction
of the enzyme activity in presence of the inhibitor.

Inhibitor V (fluorescence units/s)
No Inhibitor 253+1.2
5 (14 uM) 11.9+5.0

10



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

Applied Biosystems Voyager System 6363
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Applied Biosystems Voyager System 6363

Vaoyager Spec #1=>NR(2.00)=>SM19=>NF0.7[BP = 27859.7, 787)

100 2796063

0
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50 id &l
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E
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E

20
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Mass (miz)

Mode of operation Linear
Extraction made:
Polarity: Positive

o Acquisition control Manual
Accalerating voltage: 25000 V
Grid voltage: 92.2%
Guide wire 0: 0.15%
Extraction delay time: 350 nsec
Acquisition mass range: 10000 - 40000 Da
MNumber of laser shots:  100/spectrum
Laser intensity: 172
Laser Rep Rate; 200 Hz
Caltsation type Default
Calibration matrix Snapinic acid
Low mass gate: 5000 Da
Digitizer start time: 60,832
Bin size: 2 nsec
Number of data points: 30291
Vertical scale: 50 mv
Vertical offset: 0%
Input bandwidih: 25 MHz
Sample well: 36
Plate 1D: 1
Serial number: 6363
Instrurment name: Voyager-DE PRO
Plate type filename: COAVOYAGERV 00 well plate.pht
Lab narme; PE Blosystems

Relative y-posititon:
Shots in spectrum:
Source pressure:
Mirrar pressure:
TC2Z pressure:

TIS gate width:

TIS flight length:

rtd g
400018

Mode of operation:

Extraction mode:

Polarity:

Acqguisition control:
869

Accelerating voltage:

Grid voltage:

Guide wire 0:

Extraction delay time:

Acquisition mass range:
Number of laser shots:
Laser intensity:

Laser Rep Ral
Calibration type
Calibration ma
Low mass gate:

Digitizer start time:
Bin size:

Number of data points:
Vertical scale:

Vertical offset:

Input bandwidth:

Sample well:

Plate ID:

Serial number.
Instrument name:
Plate type filename
Lab name:

Absolute x-position:
Absolute y-position:
Relative x-position:
Relative y-posititon:
Shots in spectrum
Source pressure:
Mirror pressure:
TC2 pressure:

TIS gate width:

TIS flight length:

0
29878.8 30829.0

261794
32114
-808.102
43 8593

3636007
1.112e-007
0001

8

68345

Linear
Delayed
Positive
Manual

350 nsec

10000 -- 40000 Da
100fspectrum
1712

20.0 Hz

Default

Sinapinic acid
5000 Da

60.832

2 nsec

30291

50 mv

0%

25 MHz

38

1

6363

Voyager-DE PRO
CAVOYAGERYI00 well plate pit
PE Biosystems.

26179.4
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Applied Biosystems Voyager System 6363

Voyager Spec #1=>NR(2.00/=>SM19=>NF0.T[BF = 27950.7, T87)
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Figure S9. MALDI — TOF mass spectrum of Cathepsin B.

Applied Biosystems Voyager System 6363

o Intonuity
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Voyager Spec 81=>NR{2.00)=>BC=>NF0.7=>5M1S[BP = 281

I HN

Hoy 5

Chemical Formula: CgHgNO,5
Molecular Weight: 194,23

19908

Mans i)

Maode of operation: Linear
Extraction mode:
ity Positive
e Acquisition control. Manual
Accalarating voltage: 25000V
Grid vol : 92.2%
Guide wire 0 0.15%
Extraction delay time: 350 nsec
Acquisition mass range: 10000 - 40000 Da
Number of laser shots:  100/spectrum
Laser intensity: 7z
Laser Rep Rate: 200 Hz
Calibration type: Default
Calibration ratrix: Sinapinic ack
Low mass gate: t 5000 Da
Digitizer start tima: 60,832
Bin size: 2 nsec
Number of data points: 30291
Vertical scale: L
Wertical offset: %
Inpust Bandwidth: 25 MHz
Sample well: L
Pate ID: 1
Serial number: 6353
Instrument name: Voyager-DE PRO
Plate type filenarme: CAVOYAGERVIO0 well plate.pht
Lab name: PE Biosystems
Absolute x-position: 261794
Absolute y-position 321114
Relative x-position: -BoB. 102
Relative y-posititon. 43,8993
Shots in spectrum:
Source pressure 3,63e-007
Mirror pressure; 1.112e-007
C 0.001
TIS gate widt -]
TIS fight length: 689,45
-9
146788 15209.8 15740.0
Mode of cperation Linear
Extraction mode: Detayed
Polarity Postive
M ““‘Awwnm control Manual
2617887 Accolerating voltage. 25000V
. Grid voliage: o2 2%
4 FLTERE ] Guide wire 0 0.15%
5 Extraction delay time: 350 nsec
Acquisition mass rangs: 10000 - 40000 Da
Nummber of laser shots:  100/spectrum
78624 21 Laser intensity.
Laser Rep Rate: 200 Hz
Calibration type: Dafault
Calibration matrix: Sinapinic acid
Low mass gate: 5000 Da
Digitizer start time: 60.832
Bin size: 2 nsec
Nurnber of data points: 30291
Vertical scale: 50 m
Vertical offset:
Input bandwidth: 25 MMz
Sample welt 22
Plate ID: 1
Serial number. 6363
Instrument name Voyager-DE PRO

Plate type flename:
Lab name

Retative y-posititon
Shats in spectrum
Saurce pressure
Mirror pressure
TC2 pressure:

TIS gate width

TIS flight length:

ot
CWOYAGER\100 well plate. pit
PE Biosystems.

649855
72855
-166.052
118,042
500

9 147e.008
6 469e-008
0.00

B
689,45
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Applied Biosystems Voyager System 6363

Voyagor Spec #1=>NR(2.00}=>BC=>NF0.7=>SM1S[BP = 28111.3, 1200] Made of apestion. Lgar
Positive
i B—. ass.y AGUESRICN control Manual
Accelerating voliage: 25000V
Grid volage: 92.2%
Guide wire 0; 0.15%
JSTEN Extraction delay time. 350 nsec
w0
Acquisition mass range: 10000 -- 40000 Da
Number of laser shats:  100Vspectrum
Lasar intensity: 1070
Laser Rep Rate: 200Hz
L Calibration type: Default
Calibration matsix: Sinapinic acid
Low mass gate: Da
Digitizar start time 60,832
™ Bin size: 2 nsec
Number of data points: 30291
Wertical scale: 50 mV
Vedtical offset: %
& Input bandwidth 25 MHz
Sample well: 22
E Plate 1D 1
5 - Serial number: 6363
Instrument nama: Voyager-DE PRO
* Plate type filgnamea. CWOYAGERL00 well plate.pit
Lab name: PE Bicsystems

Absolute x-position: 8408 .55

- Absclute y-position: 372655
Ruelative x-pasition: -168.952
Relative y-posititon: 118.042
Shots in spectrum; 500
. Source pressure 9.1470-008
Mirror pressure: 6.459¢-008
TC2 pressure: 0.0
TIS gate width a
TIS fight length: 68945
»
1
3 ]
12477 13682 wrar 15432 oy 0z
thans fminy
Applied Biosystems Voyager System 6363
<<Cath B «FDS3i_0001>> Voyagor Spoc #1=>NR(2 00j=>BC=>NF0.7=>EM1S[BF = 28111.3, 1200] Ehmnrwi!mnw UMMW
Palasity: Positive
Acquisition Manual
0 EULE et contral anu
Accelorating voltage: 25000V
mmiTaE?
srou e Roipar \ BT Grid vallage. 52.7%
] Guide wire 0: 0.15%
masg 3T Extraction delay time: 350 nsec
w0
Acquisition mass range. 10000 - 40000 Da
MNumber of laser shols:  100spectrum
634 1 Laser intensity: 1070
Laser Rep Rate: 200 Hz
[ Calibration type: Default
Calibration matrix Sinapinac acid
Low mass gate: 5000 Da
Degitizer start time: 60,832
” Bin size: 2 nsec
Mumiber of data points: 30291
scale 50 mv
Vertical aifset 0%
- Input bandwidth: 25 MHz
Sample well 2
3 Plate 1D 1
Serial number: 5363
i - Instrument name Voyage:-DE PRO
e Plate type filename: CWOYAGERN100 wedl plate.plt
Lab name: PE Biosystems
Absolute x-position: 6458 55
e Absoute y-position: 372655
Relative x-posiion: -168.952
Relative y-posititon: 118,042
Shats in spectium 500
i Source pressung: 8.147-008
Mirros peessure: 6.469e-008
TC2 pressure 0.001
TI5 gate width: B
TIS fight length BBD.45
0
n
o i)
s P emss FL o2 ™Mo

Many pmiz)

Figure S10. MALDI — TOF mass spectrum of Cathepsin B that was pre-incubated with
inhibitor 5.
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