
 S1 

Supporting Information 

STK33 kinase inhibitor BRD-8899 has no effect on KRAS-dependent cancer cell 

viability 

Tuoping Luoa,b,1, Kristina Massona,1, Jacob D. Jaffea, Whitney Silkwortha, Nathan T. 

Rossa,c, Christina A. Scherera, Claudia Scholld, Stefan Fröhlingd, Steven A. Carra, 

Andrew M. Sterna , Stuart L. Schreibera,b,e,2 and Todd R. Goluba,e,f,2 

a Broad Institute of Harvard and MIT, 7 Cambridge Center, Cambridge, MA 02142 USA. 

b Department of Chemistry and Chemical Biology, Harvard University, Cambridge, MA 

02138 USA 

c Current address: Novartis Institutes for BioMedical Research, 250 Massachusetts 

Avenue, Cambridge, MA 02142 USA.  

d Department of Internal Medicine III, University Hospital of Ulm, 89081 Ulm, 

Germany. 

e Howard Hughes Medical Institute, Bethesda, MD 208817 USA. 

f Department of Pediatric Oncology, Dana-Farber Cancer Institute, Harvard Medical 

School, Boston, MA 02215 USA. 

1 These authors contributed equally to this work.  

2 To whom correspondence should be addressed. Stuart L. Schreiber tel: (617) 714-7080, 

fax: (617) 714-8969, stuart_schreiber@harvard.edu, Todd R. Golub, tel: (617) 714-7050, 

fax: (617) 714-7059, golub@broadinstitute.org 



 S2 

 

Figure S1. (A) Radiolabeled experiment confirming MBP phosphorylation and STK33 
autophosphorylation. Kinase reactions were performed with 38.4 nM STK33, 24.5 µM 
MBP, and 100 µM ATP (28.6 µCi/mL [γ-32P]-ATP). Reactions were initiated by the 
addition of ATP and incubated at 24 °C for 60 minutes. (B) Mass spectrometry data 
confirming phosphorylation of MBP by STK33. Kinase reactions were performed with 
38.4 nM STK33, 24.5 µM MBP, and 100 µM ATP, in the absence and presence of 20 
µM dimethylfasudil (DMF, BRD7446). 
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Figure S2. (A) The generation of ADP as a function of time and STK33 concentration 
(HTRF); (B) the generation of ADP as a function of time and STK33 concentration 
(ADP-Glo); (C) the initial velocity as a function of STK33 concentration; (D) 
determination of KM; (E) dose-response curves of dimethyl fasudil; (F) Z’ factors. Kinase 
reactions were performed with 38.4 nM STK33, 24.5 µM MBP, and 100 µM or 500 µM 
ATP. Reactions were initiated by the addition of ATP and incubated at 24 °C for 60~70 
minutes. The error bars represent the range of 12 replicate values. 
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Figure S3. Results of plate replicates from the high throughput in vitro kinase screen.  
(A) Screen of 2,240 compounds under 100 µM ATP as a validation set, dimethyl fasudil 
is shown in yellow; (B) HTS screen of 27,500 compounds under 100 µM ATP, negative 
control DMSO is shown in red, and primary hits are shown in green. The hit rate is 0.4%.  
Negative control (DMSO) is scaled to 0, whereas positive control (89 µM dimethyl 
fasudil, 90% inhibition) is scaled to -100. 
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Figure S4. Clustering of primary hits and IC50 under 25 µM ATP. (A) ATP-
noncompetitive inhibitors; (B) representative ATP-competitive inhibitors. 
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Figure S5. Biochemical kinase profiling of compounds BRD3773, BRD3752 and 
BRD3695 (2.5 µM) against 36 kinases under [ATP]=KM,ATP. Y axial: the percent of 
kinase activity remained in the presence of the inhibitor. 
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Figure S6. Cell viability assay for fasudil analogs BRD8899, BRD3773, BRD9573 
and BRD3695. Dose-response curves of the indicated cell lines using CellTiter Glo as a 
measurement for viability. The luminescence values of each compound treatment divided 
by the median of all DMSO values for each individual cell line was taken as a 
measurement of relative viability. Error bars represent the standard deviation of three 
replicates. Curves to the left are color coded based on cell line and the right ones are the 
same plots, but showing KRAS mutant and KRAS wild-type cell lines depicted in red or 
blue, respectively. 
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Figure S7. Effects of different STK33 and KRAS shRNAs on cell viability. NOMO-1, 
SKM-1 (KRAS mutant), THP-1 and U937 (KRAS wild type) cells were transduced with 
shRNAs constructs targeting different regions of the STK33 or KRAS transcripts, as well 
as with a nontargeting control shRNA. Cell number was measured using CellTiter Glo on 
days 4 (0 h) and 8 (72 h) post transduction. Experiments were performed in triplicate. All 
samples are normalized to time point 0h and are represented as mean ± SEM. 
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Table S1. Compound sources 
Library Name Compound Number Hit Number 

Commercial collection 1280 1 

Natural products 1920 41 

Bioactives 2560 61 

Structural diversity (DOS) 960 0 

Chemical biology library initiative (DOS) 9600 0 

Kinase-biased 11520 8 
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Table S9. Comparison of the biochemical Ki with Kd in the Ambit binding assay 
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Table S10 (continued). 
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Table S12. Cell lines used for the cell-based screens. 

 

Name Origin KRAS statusi 

NOMO-1 AML G13D 

SKM-1 AML K117N 

NB4 AML A18D 

THP-1 AML WT  

U937 AML WT  

OCI-AML3 AML WT  

MOLM-16 AML WT  

PL-21 AML WT  

EOL-1 AML WT  

GDM-1 AML WT  

KOPN-8 ALL G13D 

JURKAT  ALL WT 

Karpas-620 Multiple myeloma G13D 

RPMI-8226 Multiple myeloma G12A 

EJM Multiple myeloma WT 

MM.1S Multiple myeloma WT 

DLD-1 Colon cancer G13D 

HCT-15 Colon cancer  G13D 

COLO205 Colon cancer  WT 

HeyA8 Ovarian cancer G13D 

OVCAR-3 Ovarian cancer  WT  

CaOV3 Ovarian cancer  WT  

OVCAR-8 Ovarian cancer  WT  

KYSE-450 Esophageal cancer WT  

MDA-MB-231 Breast cancer G13D 
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A549  NSCLC G12S 

H2009 NSCLC  G12A 

H1792 NSCLC  G12C 

H23 NSCLC  G12C 

H1975 NSCLC  WT 

H1568 NSCLC  WT 

H1437 NSCLC  WT 

H522 NSCLC  WT 
i According to the Catalogues of Somatic Mutations in Cancer (COSMIC). 
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Table S13. Biochemical IC50 values for inhibition of STK33, synthesis yield and QC 
data
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Materials and Methods.  

 Human full length STK33 containing an amino terminal histidine tag purified 
from Sf21 cells was purchased from Millipore Corporation (catalog # 14-671-K). Myelin 
basic protein (bovine) was purchased from Millipore Corporation (catalog # 13-104).  
ATP, ADP, MOPS, MgCl2, Brij-35, glycerol, 2-mercaptoethanol, and BSA were 
purchased from Sigma-Aldrich. The 384-well general plates were purchased from VWR 
(Corning 3570); 384-well low volume plates were purchased from Greiner Bio-One 
(384W SV, HiBase, PS, LUMITRAC 200, Medium Binding, 30uL/well, catalog # 
784075). CyBi®-Well vario was purchased from CyBio AG.  CyBi tips were purchased 
from CyBio AG (CyBi-Tip Trays 384 standard; catalog # OL 3800-25-513-N). HTRF 
Transcreener ADP assay was purchased from Cis-bio US (catalog # 62ADPPEC); ADP-
Glo assays were purchased from Promega Corporation (catalog # V9103). The Envision 
2012 multilabel reader was purchased from PerkinElmer, Inc. Multidrop Combi reagent 
dispenser and cassettes were purchased from Thermo Fisher Scientific, Inc. 

Dry solvents were dispensed from a solvent purification system that passes 
solvents through packed columns (THF and CH2Cl2: dry neutral alumina; toluene: dry 
neutral alumina and Q5 reactant). Unless otherwise stated, all reagents were obtained 
from commercial sources and used without further purification. MP-triacetoxy-
borohydride (Macroporous triethylammonium methylpolystyrene triacetoxyborohydride) 
was purchased from Biotage (catalog# 800413, 1.8~2.4 mmol/g). 1H NMR spectra were 
recorded on Varian Unity/Inova 500 (500MHz), or Bruker Ultrashield 300(300MHz) 
spectrometers.  1H data are reported as follows: chemical shift in parts per million relative 
to CHCl3 (7.27 ppm) or CH3OH (4.30 and 3.67 ppm) multiplicity (s, singlet; d, doublet; t, 
triplet; q, quartet; m, multiplet; br, broadened), coupling constant (Hz), and integration.  
13C magnetic resonance spectra were recorded on Varian Unity/Inova 500(125MHz) or 
Bruker Ultrashield 300(75MHz) spectrometers. 13C chemical shifts are reported in parts 
per million relative to solvent. All 13C spectra were determined with broadband 
decoupling. 

 Flash chromatography was performed either on EM Science silica gel 60 (230–
400 mesh) or using a CombiFlash companion system (Teledyne ISCO, Inc.) with pre-
packed FLASH silica gel columns (Biotage, Inc.). Compound purity and identity were 
determined by LC-MS (Alliance 2795, Waters, Milford, MA). Purity was measured by 
UV absorbance at 210 nm. Identity was determined on a SQ mass spectrometer by 
positive electrospray ionization. Mobile phase A consisted of either 0.01% ammonium 
hydroxide or 0.01% formic acid in water, while mobile phase B consisted of the same 
additives in acetonitrile. The gradient ran from 5% to 95% mobile phase B over 1.6 
minutes at 3 mL/min. An XBridge C18, 3.5 um, 4.6x30 mm column was used with 
column temperature maintained at 40oC. 5 µL of sample solution were injected.  
Compounds were purified by mass-directed purification on a Waters Autopurification 
system (Milford, MA) (reverse-phase prep-HPLC). Collection was triggered on the 
(M+H)+ and (M+Na)+ ions on a ZQ mass spectrometer using positive electrospray 
ionization.  Mobile phase A consisted of either 0.2% ammonium hydroxide in water, 
while mobile phase B consisted of the same additive in acetonitrile.  The gradient ran 
from 5% to 95% mobile phase B over 5.0 minutes at 44 mL/min.  An XBridge OBD Prep 
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C18, 5 um, 19x50 mm column was used at room temperature. The solvent gradient is 
determined by the retention time (RT) measured in LC-MS. 

Retention Time (RT) LC-MS (min) Purification Inlet Method 
0.46~0.60 prep5min_5iso 
0.61~0.75 prep5min_10iso 
0.76~0.84 prep5min_10_15 
0.85~1.06 prep5min_15_30 
1.07~1.32 prep5min_20_35 
1.33~1.52 prep5min_30_45 
1.53~1.73 prep5min_45_60 
1.74~1.81 prep5min_55_75 

 

Kinase assay: 

Kinase reactions were performed under10 mM MOPS-NaOH (pH 7.0), 10 mM 
MgCl2, 0.3 mM EDTA, 0.001% Brij-35, 0.5% glycerol, 0.01% 2-mercaptoethanol, and 
0.1 mg/mL BSA. Reactions were initiated by the addition of ATP and incubated at 30 ºC 
or room temperature for the indicated time. The enzyme concentration (STK33) and 
substrate concentration (MBP and ATP) were variable depending on the experiment.  For 
inhibitors with IC50 < 200 nM, the STK33 concentration was reduced to 9.6 nM and the 
kinase reaction time was extended to 120 minutes.  Negative control (DMSO) was scaled 
to 100% kinase activity, whereas positive control (0.16 µM staurosporine, 100% 
inhibition) was scaled to 0% kinase activity. 

For the HTRF assay, ADP-d2 and a. ADP-Cryptate solution was mixed at a 1:1 
ratio to make the detection mixture.  The detection mixture was added with an equal 
volume of the kinase reaction.  The plate was incubated at room temperature for 60 
minutes, after which fluorescence was read on an Envision instrument.  

For the ADP-Glo assay, the kinase reaction solution and ADP-Glo reagent were 
mixed at a 1:1 ratio (totally 20 µL), which were incubated at room temperature for 50 
minutes.  Kinase detection reagent (20 µL) was added.  The mixture was further 
incubated for 25 ~ 40 minutes before the plate was read on Envision for luminescence 
intensity. 

 

STK33 HTRF (Homogeneous Time Resolved Fluorescence) assay protocol for 
screening inhibitors 

 

 

 

20 µL 

STK33+MBP 

 

Pin 100 nL 

Compound 

 

4 µL 

ATP 

 

24 µL HTRF ADP-d2 
+ a. ADP-Cryptate 

 

Read 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1. Add 20 mL total volume of STK33+MBP mixture (38.4 nM STK33, 24.5 µM 
MBP, 10 mM MOPS-NaOH, pH 7.0, 10 mM MgCl2, 0.36 mM EDTA, 0.0012% 
Brij-35, 0.6% glycerol, 0.012% 2-mercaptoethanol, 0.12 mg/mL BSA) to 384-
well general plates using Combi with Standard Cassette, high speed; fast spin 
down. 

2. Pin transfer Compounds (100 nL) 
3. After 15 minutes under room temperature, add 4 µL ATP (10 mM MOPS-NaOH, 

pH 7.0, 10 mM MgCl2) with Combi, small cassette, high speed; note time of 
adding ATP to first plate, keep plates in order; spin down. 

4. Incubate at room temperature for 70 minutes, starting from time of first plate from 
step 4. 

5. Add 24 µL total volume of HTRF reagent mixture (1:1 mixture of ADP-d2 and a. 
ADP-Cryptate) to the 384-well general plates using Combi with small Cassette, 
high speed; fast spin down. 

6. Incubate at room temperature for 60 minutes; read fluorescence on Envision 1 
(Protocol: Cisbio HTRF Protocol; Label:LANCE-Cisbio HTRF Protocol) 

 

Standard Curve: 

In order to calibrate the backgrounds under different ATP concentrations, 
standard curves are made based on the standard solutions with different ATP/ADP ratios.  
The ratio of emission intensity at 620 nm and 665 nm are calculated.  Sigmoidal (variable 
slope) regression of ratio-[ADP] plot gives the equation: 

 

 Ratio = Bottom + (Top-Bottom)/ [1+(EC50/[ADP])^HillSlope] 

 

Preparation of ATP to ADP conversion curves ([ATP]+[ADP]=100 mM) 

% Conversion 100 33.33 11.11 3.70 1.23 0.41 0.14 0 

[ADP] (mM) 100 33.33 11.11 3.70 1.23 0.41 0.14 0 

[ATP] (mM) 0 66.67 88.99 96.30 98.77 99.59 99.86 100 

 

STK33 ADP-Glo assay protocol for screening inhibitors 

 

 

 

 

10 µL 

STK33+MBP 

 

Pin 25 nL 

Compound 

 

4 µL 

ATP 

 

CyBi transfer 10 µL reaction to 384 
general plate having 10 µL ADP-Glo 

 

20 µL 

Kinase detection 

 

Read 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1. Add 10 mL total volume of STK33+MBP mixture (38.4 nM STK33, 24.5 µM 
MBP, 10 mM MOPS-NaOH, pH 7.0, 10 mM MgCl2, 0.42 mM EDTA, 0.0014% 
Brij-35, 0.7% glycerol, 0.014% 2-mercaptoethanol, 0.14 mg/mL BSA) to 384-
well low volume plates using Combi with Standard Cassette, high speed; fast spin 
down. 

2. Pin transfer Compounds (25 nL) 
3. After 15 minutes under room temperature, add 4 µL ATP (10 mM MOPS-NaOH, 

pH 7.0, 10 mM MgCl2) with Combi, small cassette, high speed; note time of 
adding ATP to first plate, keep plates in order; spin down. 

4. Incubate at room temperature for 70 minutes, starting from time of first plate from 
step 4. 

5. Add 10 µL total volume of ADP-Glo reagent mixture to 384-well general plates 
using Combi with Standard Cassette, high speed. 

6. Transfer 10 mL reaction mixture using CyBi (program file: STK33_v5) to 384-
well general plates having the ADP-Glo reagent; note time of transfer. 

7. Incubate at room temperature for 50 minutes. 
8. Add 20 mL ADP-Glo kinase detection reagent using Combi with Standard 

Cassette, high speed; note time of transfer. 
9. Incubate at room temperature for 35 minutes; read luminescence on Envision 1 

(Protocol: Kinase-Glo 384 lum; Label: USLum-JoshK-US LUM 384 (cps)) 
 

Standard Curve: 

In order to calibrate the backgrounds under different ATP concentrations, 
standard curves are made based on the standard solutions with different ATP/ADP ratios. 
Given the low conversion of ATP in the screening (<5%), the range of [ADP] is between 
0 and 5 mM.  Linear regression of Luminescence-[ADP] plot gives the equation: 

 

 Luminescence = HillSlope * [ADP] + Y-intercept 

 

Preparation of ATP to ADP conversion curves ([ATP]+[ADP]=100 mM) 

% Conversion 5 4 3 2 1.5 1 0.5 0 

[ADP] (mM) 5 4 3 2 1.5 1 0.5 0 

[ATP] (mM) 95 96 97 98 98.5 99 99.5 100 
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General procedure for synthesizing sulfonamides from sulfonyl chloride and amine:  

The amine (1.5 ~ 5 equiv.) and TEA (5 equiv.) were dissolved in anhydrous 
dichloromethane in a 4 mL capped vial.  The solution was cooled in an ice bath and 
sulfonyl chloride (1 equiv.) was added.  The ice bath was then removed; the solution was 
allowed to warm to room temperature and stirred overnight.  The volatiles were removed 
by purging air.  For Boc-protected diamines, removal of the protection was affected by 
treating the residue with 1:1 TFA/CH2Cl2 for 1 h at room temperature.  The volatiles 
were removed under reduced pressure. The residue was purified by prep-HPLC or flash 
chromatography over SiO2. 

General procedure for coupling carboxylic acid and amine: 

To a solution of carboxylic acid (1~2 equiv.), amine (1 equiv.) and N,N-
dimethylaminopyridine (DMAP, 0.1 equiv.) in dry CH2Cl2 was added N-(3-
Dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (EDCI, 1.2 equiv.) at 0 oC 
with stirring. The reaction mixture was stirred at room temperature overnight.  The 
mixture was quenched with water and extracted with EtOAc.  The organic layers were 
then washed with saturated brine, dried over sodium sulfate, filtered, and evaporated 
under reduced pressure.  The residue was purified by prep-HPLC. 

General procedure for nitration and reduction to make aromatic amine: 

In a 20 mL capped vial was 4-bromoisoquinoline 3 (3g, 14 mmol) in sulfuric acid 
(5 mL, 92 mmol) to give light yellow solution.  Under ice-cooling, a solution of 
potassium nitrate (1.6 g, 16 mmol) in 3 mL sulfuric acid was added dropwise.  After 20h 
of stirring under room temperature the reaction mixture was poured in iced water (80 mL) 
containing aqueous ammonia (20 mL) and extracted with EA (100 mL × 3).  The extract 
was dried over anhydrous sodium sulfate, and the solvent was distilled off under reduced 
pressure.  In a 500 mL round-bottom flask was the residue in adding EtOH/H2O (80 mL) 
to give a yellow suspension.  Acetic acid (6 g, 101 mmol) and iron (2.4 g, 43 mmol) were 
added.  The solution was refluxed for 3 h.  The acetic acid and alcohol were removed 
under vacuo.  Saturated NaHCO3 solution was added to basify the solution.  Filtration 
was performed and the residue was extensively washed with EA.  The filtrate was 
extracted with EA (100 mL × 4).  The organic phase was combined and dried over 
anhydrous sodium sulfate.  The solvent was removed in vacuo and the residue was 
purified via flash chromatography on silica (80g column, eluted by 0~5% MeOH in 
CH2Cl2) to give 4-bromoisoquinolin-5-amine 4 (2.7 g, 12 mmol, 84% yield) as a yellow 
solid. 

General procedure for synthesizing sulfonyl chloride from aromatic amine: 

In a 20 mL capped vial, 4-bromoisoquinolin-5-amine 4 (106 mg, 0.475 mmol) 
was placed in concentrated hydrochloride acid (37% HCl, 2 mL) to give a yellow 
solution.  Under ice-cooling, sodium nitrite (42.6 mg, 0.618 mmol) dissolved in water 
was added slowly.  The stirring was continued for 15 minutes in an ice bath before the 
reaction mixture was pouring into the solution made by bubbling (15 min) sulfur dioxide 
into acetic acid (4 mL) in the presence of cupric chloride hydrate (50 mg, 0.293 mmol).  
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The mixture was stirred under room temperature for 1 h.  Excess acetic acid was removed 
under reduced pressure.  The solution was neutralized by adding a saturated NaHCO3 
solution, after which extraction with CH2Cl2 (20 mL × 3) was performed.  The organic 
phase was combined and dried over anhydrous sodium sulfate.  The solvent was removed 
in vacuo, and the residue was dissolved in dry CH2Cl2 (3 mL).  Tert-butyl 1,4-diazepane-
1-carboxylate 1 (0.3 mL, 1.4 mmol) and TEA (0.1 mL, 0.72 mmol) were added.  The 
mixture was stirred overnight under room temperature, concentrated, and purified by 
flash chromatography on silica (4g column, eluted by 0~100% EA in hexane) to give 
tert-butyl 4-(4-bromoisoquinolin-5-ylsulfonyl)-1,4-diazepane-1-carboxylate 5 (112 mg, 
0.239 mmol, 50% yield) as a white solid. 

General procedure for reductive amination: 

MP-triacetoxyborohydride (4 equiv.) was added to the solution of amine (1 
equiv.) and aldehyde (1~4 equiv.) in dry THF.  The mixture was stirred overnight, after 
which filtration was performed, and the resin was washed with methanol.  The combined 
solution was concentrated, and the product was purified by prep-HPLC. 

General procedure for Suzuki coupling: 

 In a microwave tube, substrate (1 equiv.), Pd(PPh3)4 (0.1 equiv.), K2CO3(3 equiv), 
and boronic acid (1~3 equiv.) were added.  The tube was sealed and THF/water was 
added through a syringe.  After degassing, the resulting mixture was heated to 90 °C for 
4-12 h before cooling to room temperature and filtering through Celite.  Upon removal of 
the solvents, the residue was purified through flash chromatography or subjected to 
TFA/CH2Cl2 (1:1) solution for deprotection.  The de-Boc product was purified by prep-
HPLC.  When Molander reagent was used instead of boronic acid, the Pd(dppf)Cl2  was 
used as the palladium catalyst and Cs2CO3 was used as the base. 

General procedure for hydrogenation: 

In a round-bottom flask, substrate, palladium on activated charcol (10% Pd basis, 
20~100% weight of substrate), and methanol were added. After degassing with hydrogen, 
the mixture was stirred under hydrogen at room temperature for 3 h before filtering 
through a syringe filter.  Upon removal of the solvents, the residue was purified by prep-
HPLC. 

General procedure for Mitsunobu reaction: 

To a stirred solution of alcohol substrate (1 equiv.), triphenylphosphine (1.5~2 
equiv.), and N-hydroxyphthallimide (2 equiv.) in dry CH2Cl2, DIAD (2 equiv.) was 
added at 0 ºC.  After 2~8 h at room temperature, the reaction mixture was concentrated.  
Hydrazine hydrate was added at room temperature to the crude product in methanol.  The 
stirring was continued at the same temperature for 1 h.  The solvent was removed under 
reduced pressure.  The residue solid was purified by prep-HPLC or subjected to 
deprotection of Boc (1:1 TFA/CH2Cl2, 1 h, room temperature). 
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General procedure for converting hydroxyl group to azide: 

 Method 1: To a stirred solution of alcohol (1 equiv.) in dry DMF was added bis 
(2,4-dichlorophenyl) phosphorochloridate (1.5 ~ 3 equiv.) at room temperature. The 
reaction mixture was stirred at 60 ºC for 24 h and then quenched by the addition of water.  
The layers were separated and the aqueous layer was backextracted with EA.  The 
combined organic layer was washed with brine and dried over anhydrous sodium sulfate. 

 Method 2: To a stirred solution of alcohol (1 equiv.) in dry CH2Cl2 was added 
TEA (2 equiv.) and methanesulfonyl chloride (2 equiv.) at 0 ºC.  The reaction mixture 
was stirred at 0 ºC for 2 h and then quenched by the addition of saturated NaHCO3 (aq.).  
The layers were separated and the aqueous layer was extracted with CH2Cl2.  The 
combined organic layer was washed with brine and dried over anhydrous sodium sulfate. 
The solvent was removed in vacuo, and the residue was dissolved in dry DMF, after 
which NaN3 (10 equiv.) was added.  The reaction mixture was stirred at 90 ºC for 8 h, 
after which DMF was removed under reduced pressure.  The residue was partitioned 
between brine and EA.  The aqueous phase was extracted by EA.  The combined organic 
layer was dried over anhydrous sodium sulfate.  The solvent was removed in vacuo and 
the residue was purified by flash chromatography on silica (4g column, eluted by 
0~100% EA in hexane) to give the azide. 

 

 

 

(E)-3-(4-bromophenyl)-N-(2-(isoquinoline-5-sulfonamido)ethyl)acrylamide 
(BRD6818). 1H NMR (300 MHz, CHLOROFORM-d) δ = 3.17 (2 H, td, J=3.7, 1.6 Hz), 
3.49 (2 H, t, J=5.7 Hz), 6.22 (2 H, m), 7.31 (2 H, s), 7.43 (1 H, s), 7.49 (2 H, d, J=7.2 
Hz), 7.71 (1 H, t, J=7.8 Hz), 8.19 (1 H, d, J=8.3 Hz), 8.45 (2 H, dd, J=7.3, 1.1 Hz), 8.69 
(1 H, d, J=6.2 Hz), 9.32 (1 H, s) ppm. 
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1-(isoquinolin-5-ylsulfonyl)piperidin-4-amine (BRD3518). 1H NMR (500 MHz, 
CHLOROFORM-d) δ = 1.32 - 1.45 (2 H, m), 1.52 (4 H, br. s.), 1.86 (2 H, d, J=13.2 Hz), 
2.63 - 2.76 (3 H, m), 3.78 (2 H, d, J=12.7 Hz), 7.73 (1 H, t, J=7.6 Hz), 8.23 (1 H, d, J=7.8 
Hz), 8.40 (1 H, d, J=6.3 Hz), 8.52 (1 H, d, J=6.3 Hz), 8.70 (1 H, d, J=5.9 Hz), 9.37 (1 H, 
s) ppm.  

 

 

5-(4-benzyl-1,4-diazepan-1-ylsulfonyl)isoquinoline (BRD5076). 1H NMR (300 MHz, 
CHLOROFORM-d) δ = 1.18 (1 H, s), 1.69 - 1.88 (2 H, m), 2.53 - 2.73 (4 H, m), 3.34 - 
3.48 (4 H, m), 3.56 (2 H, s), 7.07 - 7.30 (7 H, m), 7.61 (1 H, t, J=7.8 Hz), 8.12 (1 H, d, 
J=8.1 Hz), 8.28 (1 H, dd, J=7.3, 1.1 Hz), 8.39 (1 H, d, J=6.2 Hz), 8.61 (1 H, d, J=6.2 Hz), 
9.28 (1 H, s) ppm;  13C NMR (75 MHz, CHLOROFORM-d) δ = 28.2, 46.8, 48.1, 54.4, 
55.9, 62.1, 117.7, 125.8, 127.2, 128.3, 128.8, 129.2, 131.7, 133.0, 133.3, 134.6, 145.0, 
153.2 ppm. 

 

 

1,4-bis(isoquinolin-5-ylsulfonyl)-1,4-diazepane (BRD2660). 1H NMR (300 MHz, 
CHLOROFORM-d) δ = 2.13 (2 H, s), 3.55 - 3.64 (8 H, m), 7.73 (2 H, t, J=7.8 Hz), 8.20 - 
8.43 (4 H, m), 8.72 (2 H, d, J=6.0 Hz), 9.39 (2 H, d, J=0.9 Hz) ppm. 
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tert-butyl 4-(isoquinolin-5-ylsulfonyl)-1,4-diazepane-1-carboxylate (BRD0272). 1H 
NMR (300 MHz, CHLOROFORM-d) δ = 1.43 (9 H, s), 1.94 - 1.99 (2 H, m), 3.34 - 3.48 
(4 H, m), 3.48 - 3.58 (4 H, m), 7.71 (1 H, t, J=7.8 Hz), 8.31 (1 H, d, J=8.1 Hz), 8.28 (1 H, 
dd, J=7.3, 1.1 Hz), 8.41 (1 H, d, J=6.2 Hz), 8.70 (1 H, d, J=6.2 Hz), 9.35 (1 H, s) ppm.  

 

 

(S)-5-(3-methyl-1,4-diazepan-1-ylsulfonyl)isoquinoline (BRD4719). 1H NMR (500 
MHz, CHLOROFORM-d) δ = 1.07 (3 H, d, J=6.3 Hz), 1.66 (2 H, d, J=2.4 Hz), 1.72 - 
1.84 (1 H, m), 1.88 - 2.00 (1 H, m), 2.74 (1 H, dd, J=13.9, 10.0 Hz), 2.85 (1 H, ddd, 
J=14.0, 10.1, 4.1 Hz), 3.01 (1 H, ddd, J=9.6, 6.5, 2.9 Hz), 3.13 (1 H, dt, J=13.7, 4.6 Hz), 
3.28 (1 H, ddd, J=14.0, 8.4, 5.4 Hz), 3.67 - 3.81 (2 H, m), 7.70 (1 H, t, J=7.8 Hz), 8.20 (1 
H, d, J=7.8 Hz), 8.33 (1 H, d, J=7.3 Hz), 8.46 (1 H, d, J=6.3 Hz), 8.71 (1 H, d, J=5.9 Hz), 
9.36 (1 H, s) ppm; 13C NMR (75 MHz, CHLOROFORM-d) δ = 20.0, 31.2, 46.3, 47.9, 
56.6, 57.8, 117.9, 126.1, 129.5, 131.9, 132.8, 133.5, 135.1, 145.3, 153.5 ppm. 

 

 

3-(isoquinolin-5-ylsulfonyl)-3,10-diazabicyclo[4.3.1]decane (BRD3954). 1H NMR 
(300 MHz, CHLOROFORM-d) δ = 1.05 - 1.22 (4 H, m), 1.31 - 1.58 (3 H, m), 1.58 - 1.79 
(2 H, m), 1.79 - 1.98 (2 H, m), 1.98 - 2.21 (2 H, m), 3.01 - 3.17 (1 H, m), 3.17 - 3.34 (3 
H, m), 3.41 - 3.59 (2 H, m), 7.62 (1 H, t, J=7.7 Hz), 8.12 (1 H, d, J=8.1 Hz), 8.23 (1 H, 
dd, J=7.3, 1.1 Hz), 8.43 (1 H, d, J=6.0 Hz), 8.62 (1 H, d, J=6.2 Hz), 9.27 (1 H, s) ppm; 
13C NMR (75 MHz, CHLOROFORM-d) δ = 15.4, 28.2, 31.0, 33.2, 47.0, 47.9, 49.9, 53.6, 
117.6, 125.9, 129.2, 131.7, 132.5, 133.2, 134.7, 145.1, 153.2 ppm. 
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10-(isoquinolin-5-ylsulfonyl)-3,10-diazabicyclo[4.3.1]decane (BRD2533). 1H NMR 
(300 MHz, CHLOROFORM-d) δ = 1.14 - 1.78 (6 H, m), 2.23 (2 H, m), 2.88 - 3.21 (4 H, 
m), 4.12 - 4.23 (1 H, m), 4.30 - 4.41 (1 H, m), 7.72 (1 H, t, J=7.7 Hz), 8.18 - 8.27 (1 H, 
m), 8.39 (1 H, d, J=5.8 Hz), 8.46 - 8.55 (1 H, m), 8.72 (1 H, d, J=6.0 Hz), 9.38 (1 H, s) 
ppm. 

 

 

4-(isoquinolin-5-ylsulfonyl)-2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepine 
(BRD0114). 1H NMR (300 MHz, CHLOROFORM-d) δ = 3.09 - 3.20 (2 H, m), 3.56 - 
3.66 (2 H, m), 4.51 (2 H, s), 6.63 (1 H, d, J=7.5 Hz), 6.86 (1 H, d, J=7.5 Hz), 7.08 (1 H, 
d, J=1.5 Hz), 7.12 - 7.20 (1 H, m), 7.65 (1 H, t, J=7.7 Hz), 8.11 - 8.20 (1 H, m), 8.33 - 
8.45 (2 H, m), 8.59 (1 H, d, J=6.0 Hz), 9.30 (1 H, d, J=0.8 Hz) ppm. 

 

 

5-(1,4-diazepan-1-ylsulfonyl)-4-methylisoquinoline (BRD3773). 1H NMR (300 MHz, 
CHLOROFORM-d) δ = 1.76 (1 H, br. s.), 1.89 (2 H, dq, J=6.3, 6.1 Hz), 2.94 - 3.06 (7 H, 
m), 3.45 - 3.55 (2 H, m), 3.58 (2 H, t, J=6.2 Hz), 7.52 (1 H, t, J=7.7 Hz), 7.77 (1 H, d, 
J=7.3 Hz), 8.07 (1 H, d, J=8.1 Hz), 8.48 (1 H, s), 9.07 (1 H, s) ppm. 
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5-(1,4-diazepan-1-ylsulfonyl)-4-bromoisoquinoline (BRD8880). 1H NMR (300 MHz, 
CHLOROFORM-d) δ = 1.24 - 1.40 (10 H, m), 1.40 - 1.46 (3 H, m), 1.86 - 2.01 (2 H, m), 
3.26 - 3.56 (9 H, m), 7.47 - 7.59 (1 H, m), 7.68 - 7.83 (1 H, m), 8.03 (1 H, d, J=8.1 Hz), 
8.86 (1 H, s), 9.05 - 9.10 (1 H, m) ppm. 

 

 

tert-butyl 2-(isoquinoline-5-sulfonamido)ethylcarbamate (BRD4153). 1H NMR (300 
MHz, CHLOROFORM-d) δ = 1.33 - 1.43 (9 H, m), 2.97 - 3.11 (2 H, m), 3.13 - 3.26 (2 
H, m), 4.70 - 4.84 (1 H, m), 5.66 - 5.80 (1 H, m), 7.67 - 7.76 (1 H, m), 8.22 (1 H, d, J=8.1 
Hz), 8.36 - 8.47 (2 H, m), 8.71 (1 H, d, J=6.2 Hz), 9.37 (1 H, s) ppm. 

 

 

tert-butyl 2-(4-methylisoquinoline-5-sulfonamido)ethylcarbamate (BRD9391). 1H 
NMR (300 MHz, CHLOROFORM-d) δ = 1.29 - 1.43 (9 H, m), 1.71 - 1.93 (1 H, m), 3.00 
(3 H, s), 3.17 - 3.39 (4 H, m), 4.97 - 5.10 (1 H, m), 5.98 - 6.21 (1 H, m), 7.50 (1 H, t, 
J=7.8 Hz), 8.05 (1 H, d, J=8.1 Hz), 8.30 (1 H, d, J=7.2 Hz), 8.46 (1 H, s), 9.06 (1 H, s) 
ppm. 

 

 

tert-butyl 3-(4-methylisoquinoline-5-sulfonamido)propylcarbamate (BRD7177). 1H 
NMR (500 MHz, CHLOROFORM-d) δ = 1.46 (9 H, s), 1.69 - 1.80 (2 H, m), 3.10 (3 H, 
s), 3.23 (2 H, q, J=5.9 Hz), 3.34 (2 H, d, J=5.4 Hz), 4.91 (1 H, t, J=5.9 Hz), 6.55 (1 H, br. 
s.), 7.56 (1 H, t, J=7.8 Hz), 8.12 (1 H, d, J=7.8 Hz), 8.32 (1 H, d, J=7.3 Hz), 8.54 (1 H, s), 
9.13 (1 H, s) ppm. 
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N-(azetidin-3-yl)isoquinoline-5-sulfonamide (BRD4958). 1H NMR (500 MHz, 
CHLOROFORM-d) δ = 2.36 (4 H, br. s.), 2.43 (7 H, br. s.), 2.49 (2 H, br. s.), 3.29 - 3.35 
(2 H, m), 3.56 - 3.66 (2 H, m), 4.20 (1 H, t, J=7.1 Hz), 7.71 - 7.76 (1 H, m), 8.25 (1 H, d, 
J=8.3 Hz), 8.44 (2 H, dd, J=13.7, 6.8 Hz), 8.74 (1 H, d, J=6.3 Hz), 9.40 (1 H, s) ppm. 

 

 

N-(azetidin-3-yl)-4-methylisoquinoline-5-sulfonamide (BRD3966). 1H NMR (300 
MHz, CHLOROFORM-d) δ = 2.05 (7 H, s), 3.09 (3 H, s), 3.72 (2 H, dd, J=8.7, 7.0 Hz), 
3.86 - 4.01 (2 H, m), 4.33 (1 H, d, J=7.5 Hz), 7.62 (1 H, t, J=7.7 Hz), 8.17 (1 H, d, J=1.3 
Hz), 8.41 (1 H, dd, J=7.3, 1.3 Hz), 8.57 (1 H, s), 9.17 (1 H, s) ppm. 

 

 

N-(azetidin-3-yl)-N,4-dimethylisoquinoline-5-sulfonamide (BRD9325). 1H NMR (300 
MHz, CHLOROFORM-d) δ = 1.64 - 1.85 (2 H, m), 3.06 (3 H, s), 3.19 (3 H, s), 3.80 (2 
H, t, J=8.6 Hz), 3.99 (2 H, t, J=8.4 Hz), 4.97 (1 H, t, J=7.8 Hz), 7.60 (1 H, t, J=7.7 Hz), 
7.86 - 7.95 (1 H, m), 8.18 (1 H, d, J=8.1 Hz), 8.56 (1 H, s), 9.16 (1 H, s) ppm; 13C NMR 
(75 MHz, CHLOROFORM-d) δ = 21.5, 31.1, 52.0, 52.2, 124.7, 127.6, 130.4, 130.7, 
132.4, 134.7, 136.1, 148.7, 152.0 ppm. 
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1-(isoquinolin-5-ylsulfonyl)azetidin-3-amine (BRD5991). 1H NMR (300 MHz, 
CHLOROFORM-d) δ = 1.09 (1 H, t, J=7.3 Hz), 1.26 - 1.66 (2 H, m), 3.57 - 3.70 (2 H, 
m), 3.70 - 3.83 (1 H, m), 3.96 - 4.10 (2 H, m), 7.74 (1 H, t, J=7.8 Hz), 8.26 (1 H, d, J=8.3 
Hz), 8.38 - 8.51 (2 H, m), 8.72 (1 H, d, J=6.0 Hz), 9.37 (1 H, s) ppm. 

 

 

1-(4-methylisoquinolin-5-ylsulfonyl)azetidin-3-amine (BRD5337). 1H NMR (500 
MHz, CHLOROFORM-d) δ = 1.62 (3 H, br. s.), 3.10 (3 H, s), 3.82 (2 H, t, J=7.1 Hz), 
3.86 - 3.93 (1 H, m), 4.08 (2 H, t, J=7.3 Hz), 7.65 (1 H, t, J=7.8 Hz), 8.21 (1 H, d, J=8.3 
Hz), 8.56 (1 H, s), 8.71 (1 H, d, J=7.3 Hz), 9.16 (1 H, s) ppm. 

 

 

5-(1,4-diazabicyclo[3.2.1]octan-4-ylsulfonyl)-4-methylisoquinoline (BRD1742). 1H 
NMR (300 MHz, CHLOROFORM-d) δ = 1.13 - 1.31 (1 H, m), 1.95 - 2.12 (2 H, m), 2.17 
- 2.36 (1 H, m), 2.54 - 2.66 (1 H, m), 2.74 - 2.83 (1 H, m), 2.94 - 3.19 (7 H, m), 3.19 - 
3.41 (2 H, m), 4.26 - 4.38 (1 H, m), 7.66 (1 H, t, J=7.9 Hz), 8.21 (1 H, d, J=8.1 Hz), 8.46 
- 8.60 (2 H, m), 9.17 (1 H, s) ppm; 13C NMR (75 MHz, CHLOROFORM-d) δ = 21.4, 
31.0, 39.5, 50.6, 52.6, 54.9, 59.9, 124.8, 127.5, 130.3, 132.5, 134.8, 134.9, 135.4, 148.8, 
152.1 ppm. 
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(S)-1-(isoquinolin-5-ylsulfonyl)pyrrolidin-3-amine (BRD3590). 1H NMR (300 MHz, 
CHLOROFORM-d) δ = 1.39 - 1.77 (2 H, m), 2.00 - 2.16 (1 H, m), 2.99 - 3.14 (1 H, m), 
3.43 (1 H, ddd, J=9.6, 8.1, 5.7 Hz), 3.48 - 3.64 (3 H, m), 7.67 - 7.77 (1 H, m), 8.23 (1 H, 
d, J=8.3 Hz), 8.46 (1 H, dd, J=7.3, 1.3 Hz), 8.60 (1 H, d, J=6.2 Hz), 8.71 (1 H, d, J=6.2 
Hz), 9.37 (1 H, d, J=0.9 Hz) ppm. 

 

 

(S)-1-(4-methylisoquinolin-5-ylsulfonyl)pyrrolidin-3-amine (BRD3752). 1H NMR 
(300 MHz, CHLOROFORM-d) δ = 1.42 (2 H, br. s.), 1.84 - 1.96 (1 H, m), 2.19 - 2.34 (1 
H, m), 3.05 - 3.13 (3 H, m), 3.23 - 3.35 (1 H, m), 3.62 - 3.79 (3 H, m), 3.84 - 3.94 (1 H, 
m), 7.62 (1 H, t, J=7.8 Hz), 8.16 (1 H, dd, J=8.2, 1.2 Hz), 8.49 (1 H, dd, J=7.5, 1.3 Hz), 
8.56 (1 H, d, J=0.8 Hz), 9.15 (1 H, s) ppm; 13C NMR (150 MHz, CHLOROFORM-d) δ = 
21.6, 34.8, 46.8, 51.6, 56.5, 125.0, 127.7, 130.4, 131.2, 132.3, 134.3, 136.3, 148.5, 151.9 
ppm. 

 

 

(R)-1-(4-methylisoquinolin-5-ylsulfonyl)pyrrolidin-3-amine (BRD0828). 1H NMR 
(500 MHz, CHLOROFORM-d) δ = 1.89 (1 H, ddd, J=12.6, 3.8, 3.7 Hz), 2.23 - 2.32 (1 H, 
m), 3.10 (3 H, s), 3.29 (1 H, dd, J=10.3, 3.4 Hz), 3.66 - 3.77 (3 H, m), 3.87 - 3.93 (1 H, 
m), 7.62 (1 H, t, J=7.8 Hz), 8.16 (1 H, d, J=8.3 Hz), 8.48 (1 H, d, J=7.3 Hz), 8.55 (1 H, s), 
9.15 (1 H, s). 

 



 S68 

 

(R)-4-methyl-N-(pyrrolidin-3-yl)isoquinoline-5-sulfonamide (BRD3695). 1H NMR 
(500 MHz, CHLOROFORM-d) δ = 1.89 - 2.00 (1 H, m), 2.12 - 2.25 (1 H, m), 2.96 (1 H, 
dd, J=15.9, 9.5 Hz), 3.07 (3 H, s), 3.09 - 3.25 (2 H, m), 3.87 - 4.01 (1 H, m), 5.49 (1 H, 
br. s.), 7.60 (1 H, t, J=7.8 Hz), 8.06 - 8.19 (1 H, m), 8.44 - 8.52 (1 H, m), 8.54 (1 H, s), 
9.06 - 9.18 (1 H, m) ppm; 13C NMR (150 MHz, CHLOROFORM-d) δ = 22.0, 30.0, 33.4, 
45.0, 53.7, 54.7, 125.1, 127.6, 130.4, 132.5, 132.5, 134.8, 137.1, 148.7, 152.2 ppm.  

 

 

(S)-N-(pyrrolidin-3-yl)isoquinoline-5-sulfonamide (BRD8943). 1H NMR (300 MHz, 
CHLOROFORM-d) δ = 1.44 - 1.58 (1 H, m), 1.79 - 1.97 (1 H, m), 2.63 - 2.74 (1 H, m), 
2.76 - 3.03 (3 H, m), 3.61 - 3.95 (2 H, m), 7.67 - 7.78 (1 H, m), 8.24 (1 H, d, J=8.3 Hz), 
8.43 (1 H, d, J=6.2 Hz), 8.49 (1 H, dd, J=7.3, 1.1 Hz), 8.69 (1 H, d, J=6.0 Hz), 9.39 (1 H, 
s) ppm. 

 

 

(S)-4-methyl-N-(pyrrolidin-3-yl)isoquinoline-5-sulfonamide (BRD9573).1H NMR 
(500 MHz, CHLOROFORM-d) δ = 1.85 - 1.96 (1 H, m), 2.19 (1 H, td, J=14.0, 7.6 Hz), 
2.92 - 3.02 (1 H, m), 3.02 - 3.22 (6 H, m), 3.93 - 4.02 (1 H, m), 7.64 (1 H, t, J=7.8 Hz), 
8.18 (1 H, d, J=7.8 Hz), 8.50 - 8.60 (2 H, m), 9.17 (1 H, s) ppm. 
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(S)-(1-(isoquinolin-5-ylsulfonyl)pyrrolidin-2-yl)methanamine (BRD2246). 1H NMR 
(300 MHz, CHLOROFORM-d) δ = 1.58 - 1.86 (4 H, m), 2.75 - 2.88 (2 H, m), 3.40 (2 H, 
t, J=6.6 Hz), 3.79 - 3.93 (1 H, m, J=7.3, 2.4, 1.3, 1.3 Hz), 7.74 (1 H, t, J=7.8 Hz), 8.24 (1 
H, d, J=8.3 Hz), 8.46 (1 H, dd, J=7.4, 1.2 Hz), 8.63 - 8.75 (2 H, m), 9.37 (1 H, s) ppm; 
13C NMR (75 MHz, CHLOROFORM-d) δ = 24.4, 29.2, 46.1, 49.1, 62.3, 117.7, 126.0, 
129.1, 132.2, 133.6, 133.7, 133.7, 145.2, 153.3 ppm.  

 

 

(S)-(1-(4-methylisoquinolin-5-ylsulfonyl)pyrrolidin-2-yl)methanamine (BRD7471). 
1H NMR (500 MHz, CHLOROFORM-d) δ = 1.26 (2 H, d, J=2.9 Hz), 1.95 - 2.18 (4 H, 
m), 2.20 - 2.33 (1 H, m), 2.79 (1 H, dd, J=12.9, 7.6 Hz), 2.96 (1 H, dd, J=13.2, 4.4 Hz), 
3.10 (3 H, s), 3.47 - 3.55 (1 H, m), 3.60 - 3.67 (1 H, m), 4.03 - 4.10 (1 H, m, J=7.4, 7.4, 
3.9, 3.8 Hz), 7.62 (1 H, t, J=7.8 Hz), 8.17 (1 H, d, J=8.3 Hz), 8.22 (1 H, d, J=7.3 Hz), 
8.56 (1 H, s), 9.15 (1 H, s) ppm; 13C NMR (150 MHz, CHLOROFORM-d) δ = 21.7, 
24.4, 29.3, 45.97, 49.6, 63.1, 124.7, 127.7, 130.3, 130.7, 132.3, 134.5, 136.3, 148.6, 151.9 
ppm. 

 

 

5-((1S,4S)-2,5-diazabicyclo[2.2.1]heptan-2-ylsulfonyl)-4-methylisoquinoline 
(BRD4942). 1H NMR (300 MHz, CHLOROFORM-d) δ = 1.89 (3 H, d, J=10.9 Hz), 2.00 
- 2.10 (1 H, m), 2.98 - 3.14 (4 H, m), 3.29 - 3.45 (2 H, m), 3.51 (1 H, dd, J=9.1, 2.0 Hz), 
3.89 (1 H, s), 4.45 (1 H, s), 7.64 (1 H, t, J=7.8 Hz), 8.13 - 8.23 (1 H, m), 8.46 - 8.60 (2 H, 
m), 9.16 (1 H, s) ppm. 
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(R)-1-(isoquinolin-5-ylsulfonyl)piperidin-3-amine (BRD0841). 1H NMR (300 MHz, 
CHLOROFORM-d) δ = 1.01 - 1.18 (1 H, m), 1.18 - 1.44 (2 H, m), 1.60 (1 H, dd, J=10.2, 
3.6 Hz), 1.71 - 1.88 (2 H, m), 2.42 (1 H, dd, J=11.6, 8.9 Hz), 2.61 - 2.74 (1 H, m), 2.84 - 
2.97 (1 H, m), 3.49 - 3.72 (2 H, m), 7.72 (1 H, t, J=7.8 Hz), 8.22 (1 H, d, J=8.1 Hz), 8.38 
(1 H, dd, J=7.3, 1.3 Hz), 8.51 (1 H, d, J=6.2 Hz), 8.68 (1 H, d, J=6.2 Hz), 9.35 (1 H, s) 
ppm. 

 

 

(R)-1-(4-methylisoquinolin-5-ylsulfonyl)piperidin-3-amine (BRD3376). 1H NMR (300 
MHz, CHLOROFORM-d) δ = 1.27 - 1.48 (3 H, m), 1.65 - 1.83 (1 H, m), 1.83 - 1.96 (1 
H, m), 1.98 - 2.11 (1 H, m), 2.84 (1 H, dd, J=12.2, 8.9 Hz), 2.99 - 3.17 (5 H, m), 3.68 - 
3.86 (2 H, m), 7.62 (1 H, t, J=7.7 Hz), 8.09 (1 H, dd, J=7.5, 1.1 Hz), 8.17 (1 H, dd, J=8.1, 
1.3 Hz), 8.56 (1 H, s), 9.15 (1 H, s) ppm; 13C NMR (CHLOROFORM-d) δ = 21.4, 24.0, 
33.4, 46.5, 47.7, 54.2, 124.8, 127.6, 130.3, 131.4, 132.4, 134.7, 136.5, 148.7, 152.0 ppm. 

 

 

(S)-1-(4-methylisoquinolin-5-ylsulfonyl)piperidin-3-amine (BRD3436). 1H NMR (300 
MHz, CHLOROFORM-d) δ = 1.05 - 1.19 (2 H, m), 1.21 - 1.31 (1 H, m), 1.39 - 1.66 (7 
H, m), 1.71 - 1.91 (2 H, m), 2.37 - 2.48 (1 H, m), 2.62 - 2.74 (1 H, m), 2.86 - 2.97 (1 H, 
m), 3.49 - 3.73 (3 H, m), 7.66 - 7.78 (1 H, m), 8.23 (1 H, d, J=8.3 Hz), 8.36 - 8.43 (1 H, 
m), 8.51 (1 H, d, J=6.2 Hz), 8.69 (1 H, d, J=6.2 Hz), 9.36 (1 H, s) ppm. 
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(R)-N-(piperidin-3-yl)isoquinoline-5-sulfonamide (BRD0561). 1H NMR (300 MHz, 
CHLOROFORM-d) δ = 1.31 - 1.67 (5 H, m), 1.98 - 2.07 (1 H, m), 2.45 (1 H, dd, J=11.6, 
5.7 Hz), 2.59 - 2.79 (3 H, m), 3.31 - 3.42 (1 H, m), 7.72 (1 H, t, J=7.8 Hz), 8.23 (1 H, d, 
J=7.9 Hz), 8.47 (2 H, dd, J=15.2, 6.7 Hz), 8.74 (1 H, d, J=6.0 Hz), 9.39 (1 H, s) ppm.  

 

 

(R)-4-methyl-N-(piperidin-3-yl)isoquinoline-5-sulfonamide (BRD4209). 1H NMR 
(300 MHz, CHLOROFORM-d) δ = 1.51 (2 H, br. s.), 1.75 (4 H, br. s.), 2.69 - 2.87 (4 H, 
m), 2.92 - 3.02 (1 H, m), 3.05 - 3.16 (3 H, m), 3.50 (1 H, br. s.), 7.62 (1 H, t, J=7.8 Hz), 
8.16 (1 H, dd, J=8.1, 1.3 Hz), 8.56 (1 H, d, J=0.8 Hz), 8.62 (1 H, dd, J=7.5, 1.3 Hz), 9.16 
(1 H, s) ppm. 

 

 

(R)-4-methyl-N-(tetrahydrofuran-3-yl)isoquinoline-5-sulfonamide (BRD4357). 1H 
NMR (300 MHz, CHLOROFORM-d) δ = 1.95 - 2.10 (1 H, m), 2.21 - 2.38 (1 H, m), 3.8 
(3 H, s), 3.73 - 3.88 (3 H, m), 3.93 - 4.16 (2 H, m), 7.63 (1 H, t, J=7.8 Hz), 8.12 - 8.24 (1 
H, m), 8.47 - 8.60 (2 H, m), 9.16 (1 H, s) ppm. 
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(R)-N,4-dimethyl-N-(pyrrolidin-3-yl)isoquinoline-5-sulfonamide (BRD4618). 1H 
NMR (300 MHz, CHLOROFORM-d) δ = 1.59 - 1.73 (7 H, m), 1.95 - 2.21 (2 H, m), 2.89 
- 2.99 (2 H, m), 3.01 (3 H, s), 3.02 - 3.16 (5 H, m), 3.24 (1 H, dd, J=11.4, 8.2 Hz), 4.46 - 
4.60 (1 H, m), 7.62 (1 H, t, J=7.9 Hz), 8.10 - 8.21 (2 H, m), 8.56 (1 H, s), 9.16 (1 H, s) 
ppm. 

 

 

4-methyl-N-(3-methylpyrrolidin-3-yl)isoquinoline-5-sulfonamide (BRD4889). 1H 
NMR (300 MHz, CHLOROFORM-d) δ = 1.26 (1 H, t, J=7.1 Hz), 1.43 (3 H, s), 1.75 – 
1.19 (1 H, m), 2.34 (2 H, s), 2.83 - 2.90 (1 H, m), 3.09 (3 H, s), 3.36 – 3.39 (1 H, m), 7.65 
(1 H, d, J=8.3 Hz), 8.17 (1 H, dd, J=8.1, 1.5 Hz), 8.56 (1 H, s), 8.67 - 8.72 (1 H, m), 9.16 
(1 H, s) ppm. 

 

 

N-((3S,4S)-4-hydroxypyrrolidin-3-yl)-4-methylisoquinoline-5-sulfonamide 
(BRD0227). 1H NMR (300 MHz, MeOD) δ = 2.74 - 2.85 (1 H, m), 2.88 - 2.98 (1 H, m), 
3.05 (3 H, s), 3.11 - 3.19 (1 H, m), 3.31 - 3.39 (1 H, m), 3.60 (1 H, td, J=2.7, 0.9 Hz), 
4.26 - 4.37 (1 H, m), 7.75 (1 H, t, J=7.7 Hz), 8.29 - 8.36 (1 H, m), 8.43 (1 H, s), 8.53 - 
8.63 (1 H, m), 9.15 (1 H, s) ppm. 
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N-((3S,4S)-4-aminopyrrolidin-3-yl)-4-methylisoquinoline-5-sulfonamide (BRD6696). 
1H NMR (300 MHz, MeOD) δ = 1.76 - 1.91 (1 H, m), 2.55 - 2.67 (1 H, m), 2.84 - 2.95 (1 
H, m), 3.00 - 3.08 (3 H, m), 3.14 - 3.24 (1 H, m), 3.24 - 3.32 (6 H, m), 7.77 (1 H, t, J=7.8 
Hz), 8.33 (1 H, d, J=8.5 Hz), 8.45 (1 H, s), 8.55 (1 H, d, J=7.7 Hz), 9.16 (1 H, s) ppm.  

 

 

N-((3S,4S)-4-ethoxypyrrolidin-3-yl)-4-methylisoquinoline-5-sulfonamide 
(BRD1230). 1H NMR (300 MHz, MeOD) δ = 1.07 (3 H, t, J=7.0 Hz), 2.81 - 2.91 (2 H, 
m), 2.98 - 3.16 (4 H, m), 3.42 (2 H, q, J=7.2 Hz), 3.64 - 3.73 (1 H, m), 4.01 (1 H, ddd, 
J=2.5, 1.2, 1.0 Hz), 7.74 (1 H, t, J=7.7 Hz), 8.33 (1 H, d, J=8.1 Hz), 8.44 (1 H, s), 8.58 (1 
H, d, J=7.5 Hz), 9.16 (1 H, s) ppm. 

 

 

(2R,4R)-4-(4-methylisoquinoline-5-sulfonamido)pyrrolidine-2-carboxylic acid 
(BRD0035). 1H NMR (500 MHz, METHANOL-d4) δ = 1.24 - 1.34 (4 H, m), 1.70 (2 H, 
dd, J=6.3, 3.4 Hz), 1.89 - 1.96 (2 H, m), 2.07 (2 H, d, J=14.2 Hz), 3.08 (3 H, s), 3.17 - 
3.21 (1 H, m), 3.35 - 3.39 (2 H, m), 3.47 (1 H, d, J=2.0 Hz), 3.80 (1 H, s), 4.01 (1 H, s), 
7.82 (1 H, t, J=7.8 Hz), 8.38 (1 H, d, J=8.3 Hz), 8.49 (1 H, s), 8.55 (1 H, d, J=7.3 Hz), 
9.21 (1 H, s) ppm. 
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N-((3R,5S)-5-(hydroxymethyl)pyrrolidin-3-yl)-4-methylisoquinoline-5-sulfonamide 
(BRD4980). 1H NMR (500 MHz, CHLOROFORM-d) δ = 1.94 (2 H, t, J=6.1 Hz), 2.05 
(1 H, s), 3.04 (1 H, dd, J=11.2, 3.9 Hz), 3.10 (3 H, s), 3.16 - 3.24 (1 H, m), 3.36 (1 H, d, 
J=4.9 Hz), 3.52 - 3.59 (2 H, m), 3.97 (1 H, s), 7.66 (1 H, t, J=7.6 Hz), 8.21 (1 H, d, J=7.8 
Hz), 8.53 (1 H, d, J=8.3 Hz), 8.58 (1 H, s), 9.19 (1 H, s) ppm. 

 

 

N-((3S,5S)-5-(hydroxymethyl)pyrrolidin-3-yl)-4-methylisoquinoline-5-sulfonamide 
(BRD6875). 1H NMR (300 MHz, MeOD) δ = 1.61 (1 H, s), 2.29 (1 H, s), 2.88 - 2.96 (1 
H, m), 3.05 (3 H, s), 3.06 - 3.14 (1 H, m), 3.15 - 3.24 (3 H, m), 3.57 (2 H, d, J=4.7 Hz), 
3.83 (1 H, s), 7.76 (1 H, t, J=7.8 Hz), 8.33 (1 H, d, J=8.1 Hz), 8.44 (1 H, s), 8.51 (1 H, d, 
J=7.5 Hz), 9.16 (1 H, s) ppm. 

 

 

N-((3S,5R)-5-(hydroxymethyl)pyrrolidin-3-yl)-4-methylisoquinoline-5-sulfonamide 
(BRD8313). 1H NMR (500 MHz, CHLOROFORM-d) δ = 1.13 - 1.19 (2 H, m), 1.24 - 
1.36 (2 H, m), 1.90 - 1.97 (2 H, m), 3.00 - 3.06 (1 H, m), 3.08 - 3.13 (2 H, m), 3.21 (1 H, 
dd, J=10.3, 4.9 Hz), 3.32 - 3.41 (1 H, m), 3.53 - 3.60 (2 H, m), 3.98 (1 H, dd, J=6.6, 4.6 
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Hz), 7.62 - 7.69 (1 H, m), 8.21 (1 H, d, J=7.3 Hz), 8.53 (1 H, d, J=8.3 Hz), 8.56 - 8.60 (1 
H, m), 9.15 - 9.21 (1 H, m) ppm. 

 

 

N-((3R,5R)-5-(hydroxymethyl)pyrrolidin-3-yl)-4-methylisoquinoline-5-sulfonamide 
(BRD1045). 1H NMR (500 MHz, CHLOROFORM-d) δ = 1.81 (2 H, br. s.), 2.32 (1 H, 
ddd, J=13.8, 9.6, 7.3 Hz), 3.06 (1 H, dd, J=11.2, 4.9 Hz), 3.09 (3 H, s), 3.17 (1 H, d, 
J=10.7 Hz), 3.43 - 3.49 (1 H, m), 3.61 (1 H, dd, J=10.7, 3.9 Hz), 3.77 (1 H, dd, J=11.0, 
2.7 Hz), 3.90 - 3.97 (1 H, m), 7.63 (1 H, t, J=7.8 Hz), 8.16 (1 H, d, J=8.3 Hz), 8.53 - 8.57 
(2 H, m), 9.15 (1 H, s) ppm. 

 

 

N-((3R,5S)-5-(hydrazinecarbonyl)pyrrolidin-3-yl)-4-methylisoquinoline-5-
sulfonamide (BRD7777). 1H NMR (500 MHz, CHLOROFORM-d) δ = 1.14 (2 H, t, 
J=7.3 Hz), 1.20 (2 H, t, J=6.8 Hz), 2.10 (2 H, s), 2.24 - 2.33 (2 H, m), 3.06 - 3.13 (4 H, 
m), 3.32 (2 H, d, J=6.8 Hz), 3.40 (1 H, d, J=6.8 Hz), 3.78 - 3.83 (1 H, m), 3.93 (1 H, d, 
J=5.4 Hz), 4.00 (1 H, d, J=6.3 Hz), 7.67 (1 H, t, J=7.6 Hz), 8.22 (1 H, d, J=7.3 Hz), 8.46 - 
8.50 (1 H, m), 8.58 (1 H, s), 9.19 (1 H, s) ppm. 
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tert-butyl 1-(isoquinolin-5-ylsulfonyl)-2,3-dihydro-1H-benzo[e][1,4]diazepine-4(5H)-
carboxylate (BRD0119). 1H NMR (300 MHz, CHLOROFORM-d) δ = 1.31 - 1.37 (9 H, 
m), 3.48 - 3.77 (3 H, m), 3.85 - 4.13 (3 H, m), 6.92 - 7.02 (1 H, m),  7.08 - 7.25 (3 H, m),  
7.61 - 7.74 (1 H, m),  8.08 - 8.17 (1 H, m), 8.20 - 8.28 (1 H, m), 8.31 - 8.41 (1 H, m), 8.56 
(1 H, ddd, J=4.8, 2.1, 1.0 Hz), 9.32 - 9.42 (1 H, br.s.) ppm. 

 

 

tert-butyl 2-(4-(isoquinolin-5-ylsulfonyl)-1,4-diazepan-1-yl)-2-oxoethylcarbamate 
(BRD9370). 1H NMR (300 MHz, CHLOROFORM-d) δ = 1.23 (1 H, t, J=7.2 Hz), 1.31 - 
1.44 (9 H, s), 1.92 - 2.00 (2 H, m), 2.02 (1 H, s), 3.31 - 3.60 (6 H, m), 3.61 - 3.77 (2 H, 
m), 3.88 (2 H, dd, J=9.3, 4.4 Hz), 5.45 (1 H, d, J=15.3 Hz), 7.60 - 7.72 (1 H, m), 8.19 (1 
H, d, J=8.1 Hz), 8.26 - 8.37 (2 H, m), 8.61 - 8.71 (1 H, m), 9.33 (1 H, s) ppm. 

 

 

N-benzylisoquinoline-5-sulfonamide (BRD2850). 1H NMR (300 MHz, 
CHLOROFORM-d) δ = 4.05 - 4.20 (2 H, m), 5.40 - 5.62 (1 H, m), 6.94 - 7.08 (2 H, m), 
7.08 - 7.20 (3 H, m), 7.67 (1 H, t, J=7.8 Hz), 8.18 (1 H, d, J=8.3 Hz), 8.35 - 8.48 (2 H, 
m), 8.57 - 8.71 (1 H, m), 9.25 - 9.38 (1 H, br.s.) ppm. 
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benzyl 3-(isoquinoline-5-sulfonamido)propylcarbamate (BRD0886). 1H NMR (300 
MHz, MeOD) δ = 2.86 (2 H, t, J=7.0 Hz), 3.01 (2 H, t, J=6.7 Hz), 4.94 - 4.98 (2 H, m), 
7.21 - 7.32 (5 H, m), 7.72 - 7.81 (1 H, m), 8.31 - 8.46 (2 H, m), 8.53 (1 H, d, J=6.6 Hz), 
8.57 - 8.63 (1 H, m), 9.35 (1 H, s) ppm. 

 

 

tert-butyl 10-(isoquinolin-5-ylsulfonyl)-3,10-diazabicyclo[4.3.1]decane-3-carboxylate 
(BRD4468). 1H NMR (300 MHz, CHLOROFORM-d) δ = 1.22 - 1.38 (2 H, m), 1.38 - 
1.52 (9 H, m), 1.64 - 1.84 (3 H, m),  2.13 – 2.28 (1 H, m), 3.09 - 3.28 (2 H, m), 3.87 - 
4.12 (2 H, m), 4.17 - 4.41 (2 H, m), 7.71 (1 H, t, J=7.7 Hz),  8.22 (1 H, d, J=8.3 Hz), 8.35 
(3 H, d, J=6.4 Hz), 8.48 (1 H, d, J=7.3 Hz), 8.72 (1 H, dd, J=6.2, 2.3 Hz), 9.38 (1 H, s) 
ppm; 13C NMR (75 MHz, CHLOROFORM-d) δ = 14.8, 15.1, 28.3, 28.5, 28.5, 31.1, 31.3, 
32.3, 33.3, 46.1, 46.3, 49.2, 49.3, 52.5, 52.6, 53.0, 54.6, 79.8, 117.4, 125.9, 129.2, 131.2, 
133.3, 133.6, 135.2, 145.2, 153.5, 154.4, 155.1 ppm. 

 

 

(S)-N-((1-(isoquinolin-5-ylsulfonyl)pyrrolidin-2-yl)methyl)isoquinoline-5-
sulfonamide (BRD3078). 1H NMR (300 MHz, CHLOROFORM-d) δ = 1.45 - 1.75 (4 H, 
m), 2.98 - 3.09 (2 H, m), 3.14 - 3.33 (2 H, m), 3.64 - 3.78 (1 H, m), 5.52 (1 H, s), 7.04 - 
7.15 (2 H, m), 7.65 (2 H, ddd, J=10.5, 7.9, 7.6 Hz), 8.11 - 8.21 (2 H, m), 8.26 (1 H, dd, 
J=7.3, 1.1 Hz), 8.32 - 8.40 (2 H, m), 8.50 (1 H, d, J=6.2 Hz), 8.56 - 8.61 (1 H, m), 8.68 (1 
H, d, J=6.2 Hz), 9.28 (1 H, s), 9.33 (1 H, s) ppm. 
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N-((1r,4r)-4-aminocyclohexyl)isoquinoline-5-sulfonamide (BRD6645). 1H NMR (300 
MHz, CHLOROFORM-d) δ = 0.96 - 1.26 (5 H, m), 1.66 - 1.81 (4 H, m), 2.50 - 2.62 (1 
H, m), 3.12 (1 H, dddd, J=8.0, 5.4, 2.2, 1.5 Hz), 4.57 - 4.71 (1 H, m), 7.74 (1 H, t, J=7.8 
Hz), 8.24 (1 H, d, J=8.1 Hz), 8.39 (1 H, d, J=6.2 Hz), 8.50 (1 H, d, J=7.3 Hz), 8.73 (1 H, 
d, J=6.2 Hz), 9.40 (1 H, s) ppm.  

 

 

(S)-allyl 4-(isoquinolin-5-ylsulfonyl)-3-methyl-1,4-diazepane-1-carboxylate 
(BRD9304). 1H NMR (300 MHz, CHLOROFORM-d) δ = 0.71 - 0.87 (3 H, m), 1.07 - 
1.23 (1 H, m), 1.45 - 1.75 (2 H, m), 2.91 - 3.16 (3 H, m), 3.55 - 3.81 (2 H, m), 3.81 - 3.96 
(1 H, m), 4.17 - 4.38 (2 H, m), 4.38 - 4.60 (1 H, m), 5.03 - 5.29 (2 H, m), 5.68 - 5.96 (1 
H, m), 7.62 (1 H, t, J=7.8 Hz), 8.13 (1 H, d, J=8.5 Hz), 8.20 - 8.28 (1 H, m), 8.37 (1 H, 
dd, J=13.6, 7.3 Hz), 8.61 (1 H, t, J=5.3 Hz), 9.27 (1 H, s) ppm; 13C NMR (75 MHz, 
CHLOROFORM-d) δ = 16.5, 16.6, 28.7, 29.2, 41.1, 47.7, 48.0, 51.6, 51.9, 53.3, 53.5, 
53.6, 66.1, 66.2, 117.3, 117.5, 117.6, 125.9, 129.0, 129.1, 131.4, 131.5, 132.9, 133.0, 
133.6, 133.6, 133.7, 134.0, 135.16, 145.2, 153.2, 153.3, 155.1, 155.3 ppm. 

 

 

(R)-3-chloro-N-(pyrrolidin-3-yl)isoquinoline-5-sulfonamide (BRD9082). 1H NMR 
(300 MHz, CHLOROFORM-d) δ = 1.45 - 1.63 (1 H, m), 1.84 - 2.04 (1 H, m), 2.74 (1 H, 
dd, J=11.2, 3.3 Hz), 2.79 - 3.08 (3 H, m), 3.78 - 3.88 (1 H, m), 3.88 - 4.12 (2 H, m), 7.72 
(1 H, dd, J=8.1, 7.3 Hz), 8.24 (1 H, d, J=8.1 Hz), 8.43 - 8.55 (2 H, m), 9.20 (1 H, s) ppm.  
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N-((3R,5S)-5-(hydroxymethyl)pyrrolidin-3-yl)isoquinoline-5-sulfonamide 
(BRD1303). 1H NMR (300 MHz, CHLOROFORM-d) δ = 1.38 - 1.51 (1 H, m), 1.58 - 
1.70 (1 H, m), 1.95 - 2.14 (1 H, m), 2.72 - 2.87 (2 H, m), 2.90 - 3.04 (1 H, m), 3.22 - 3.36 
(1 H, m), 3.36 - 3.63 (3 H, m), 3.74 - 3.87 (1 H, m), 7.68 - 7.81 (1 H, m), 8.18 - 8.31 (1 
H, m), 8.39 - 8.46 (1 H, m), 8.46 - 8.54 (1 H, m), 8.70 - 8.77 (1 H, m), 9.38 - 9.42 (1 H, 
m) ppm. 

 

 

N-(3-methylpyrrolidin-3-yl)isoquinoline-5-sulfonamide (BRD5165). 1H NMR (300 
MHz, CHLOROFORM-d) δ = 1.19 (3 H, s), 1.52 - 1.65 (1 H, m), 1.86 - 2.04 (2 H, m), 
2.49 - 2.62 (1 H, m), 2.75 - 2.88 (2 H, m), 2.90 - 3.05 (1 H, m), 7.64 (1 H, t, J=7.6 Hz), 
8.09 - 8.19 (1 H, m), 8.29 (1 H, d, J=6.2 Hz), 8.43 (1 H, dd, J=7.5, 1.3 Hz), 8.64 (1 H, d, 
J=5.8 Hz), 9.30 (1 H, s) ppm. 

 

 

N-((3R,5R)-5-(hydroxymethyl)pyrrolidin-3-yl)isoquinoline-5-sulfonamide 
(BRD7787). 1H NMR (500 MHz, CHLOROFORM-d) δ = 1.34 (1 H, d, J=14.2 Hz), 1.49 
(1 H, t, J=7.1 Hz), 2.03 (2 H, ddd, J=13.9, 9.5, 7.3 Hz), 2.74 - 2.89 (2 H, m), 3.30 (1 H, 
dd, J=9.0, 4.1 Hz), 3.41 (1 H, dd, J=10.7, 3.4 Hz), 3.54 - 3.66 (2 H, m), 3.76 - 3.86 (1 H, 
m), 7.73 (1 H, t, J=7.8 Hz), 8.23 (1 H, d, J=8.3 Hz), 8.41 (1 H, d, J=6.3 Hz), 8.49 (1 H, d, 
J=7.3 Hz), 8.71 (1 H, d, J=6.3 Hz), 9.34 - 9.42 (1 H, m) ppm. 
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5-(1,4-diazepan-1-ylsulfonyl)-8-bromoisoquinoline (BRD9509). 1H NMR (300 MHz, 
CHLOROFORM-d) δ = 2.03 - 2.22 (2 H, m), 2.81 - 3.15 (9 H, m), 3.22 - 3.34 (4 H, m), 
3.50 - 3.58 (2 H, m), 3.89 - 3.99 (2 H, m), 7.67 (1 H, dd, J=8.3, 4.7 Hz), 7.95 (1 H, d, 
J=8.3 Hz), 8.31 - 8.39 (1 H, m), 8.67 (1 H, dd, J=8.5, 1.1 Hz), 9.08 (1 H, dd, J=2.7, 1.0 
Hz) ppm. 

 

 

(S)-1-(4-methylisoquinolin-5-ylsulfonyl)pyrrolidin-3-ol (BRD2334). 1H NMR (300 
MHz, CHLOROFORM-d) δ = 2.07 - 2.33 (2 H, m), 2.40 (1 H, m), 3.10 (3 H, s), 3.59 (1 
H, d, J=11.3 Hz), 3.64 - 3.87 (3 H, m), 4.66 - 4.77 (1 H, m), 7.61 (1 H, t, J=7.5 Hz), 8.15 
(1 H, d, J=8.5 Hz), 8.39 (1 H, d, J=7.3 Hz), 8.55 (1 H, s), 9.14 (1 H, s) ppm.  

 

 

N,4-dimethyl-N-(pyrrolidin-3-yl)isoquinoline-5-sulfonamide (BRD4275). 1H NMR 
(300 MHz, CHLOROFORM-d) δ = 1.96 - 2.20 (2 H, m), 2.89 - 3.04 (5 H, m), 3.04 - 3.15 
(4 H, m), 3.18 - 3.31 (1 H, m), 4.43 - 4.60 (1 H, m), 7.62 (1 H, t, J=7.7 Hz), 8.07 - 8.23 (2 
H, m), 8.56 (1 H, s), 9.16 (1 H, s) ppm. 
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(2R,4R)-tert-butyl 2-(hydroxymethyl)-4-(isoquinoline-5-sulfonamido)pyrrolidine-1-
carboxylate (26). 1H NMR (500 MHz, CHLOROFORM-d) δ = 1.34 (4 H, br. s.), 1.38 (6 
H, br. s.), 1.43 - 1.50 (1 H, m), 1.51 (1 H, d, J=6.3 Hz), 1.58 (6 H, s), 1.66 - 1.75 (1 H, 
m), 2.13 - 2.27 (1 H, m), 2.30 - 2.43 (1 H, m), 2.95 (1 H, br. s.), 3.02 - 3.13 (1 H, m), 3.13 
- 3.27 (1 H, m), 3.33 - 3.45 (2 H, m), 3.45 - 3.54 (1 H, m), 3.86 (2 H, d, J=4.9 Hz), 3.96 - 
4.20 (2 H, m), 6.91 (1 H, dd, J=6.8, 3.4 Hz), 7.73 (1 H, t, J=7.8 Hz), 8.11 - 8.20 (1 H, m), 
8.24 (1 H, d, J=8.3 Hz), 8.39 (1 H, d, J=5.9 Hz), 8.49 (1 H, d, J=7.3 Hz), 8.60 (1 H, dd, 
J=6.6, 2.7 Hz), 8.71 (1 H, d, J=2.4 Hz), 9.38 (1 H, br. s.) ppm. 

 

 

(2S,4R)-tert-butyl 2-(hydroxymethyl)-4-(isoquinoline-5-sulfonamido)pyrrolidine-1-
carboxylate (27). 1H NMR (300 MHz, CHLOROFORM-d) δ = 1.28 - 1.42 (9 H, s), 1.55 
- 1.79 (2 H, m), 1.79 - 1.96 (1 H, m), 3.13 - 3.25 (1 H, m), 3.29 - 3.43 (1 H, m), 3.43 - 
3.54 (1 H, m), 3.54 - 3.67 (1 H, m), 3.82 - 4.03 (2 H, m), 5.26 - 5.42 (1 H, m), 7.76 (1 H, 
t, J=7.8 Hz), 8.27 (1 H, d, J=8.1 Hz), 8.40 (1 H, d, J=6.0 Hz), 8.50 (1 H, dd, J=7.4, 1.2 
Hz), 8.72 (1 H, d, J=6.0 Hz), 9.41 (1 H, s) ppm. 

 

(S)-tert-butyl 3-methyl-1,4-diazepane-1-carboxylate (28). 1H NMR (300 MHz, 
CHLOROFORM-d) δ = 0.97 - 1.12 (3 H, m), 1.32 - 1.51 (9 H, m), 1.58 - 1.79 (2 H, m), 
1.79 - 2.03 (1 H, m), 2.53 - 2.78 (2 H, m), 2.82 - 2.97 (1 H, m), 3.02 - 3.29 (2 H, m), 3.61 
- 3.83 (1 H, m) ppm. 
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tert-butyl 4-(4-methylisoquinolin-5-ylsulfonyl)-1,4-diazepane-1-carboxylate (9). 1H 
NMR (300 MHz, CHLOROFORM-d) δ = 1.40 - 1.57 (10 H, m), 2.06 (2 H, d, J=5.8 Hz), 
2.99 - 3.13 (3 H, m), 3.45 - 3.73 (8 H, m), 5.31 (2 H, s), 7.59 (1 H, t, J=7.6 Hz), 7.74 (1 
H, s), 8.07 - 8.22 (1 H, m), 8.56 (1 H, s), 9.15 (1 H, s) ppm. 

 

 

(R)-tert-butyl 3-(4-methylisoquinoline-5-sulfonamido)pyrrolidine-1-carboxylate (10). 
1H NMR (300 MHz, CHLOROFORM-d) δ = 1.35 (9 H, br. s.), 1.97 (2 H, br. s.), 2.11 (1 
H, br. s.), 2.97 (3 H, s), 3.28 (4 H, br. s.), 3.92 (1 H, br. s.), 6.19 (1 H, br. s.), 7.49 (1 H, 
s), 8.04 (1 H, br. s.), 8.44 (1 H, br. s.), 9.05 (1 H, s) ppm. 

 

 

(R)-1-(4-methylisoquinolin-5-ylsulfonyl)pyrrolidin-3-ol (25). 1H NMR (300 MHz, 
CHLOROFORM-d) δ = 2.07 (2 H, br. s.), 3.01 (3 H, s), 3.52 (1 H, s), 3.64 (3 H, d, J=3.6 
Hz), 4.63 (1 H, br. s.), 7.43 - 7.60 (1 H, m), 8.04 (1 H, s), 8.30 (1 H, s), 8.45 (1 H, s), 9.04 
(1 H, s) ppm. 
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(2S,4R)-tert-butyl 2-(hydroxymethyl)-4-(4-methylisoquinoline-5-sulfonamido)pyro-
lidine-1-carboxylate (22). 1H NMR (500 MHz, CHLOROFORM-d) δ = 1.46 (9 H, br. 
s.), 1.68 (2 H, br. s.), 2.01 (1 H, d, J=3.4 Hz), 2.08 - 2.21 (1 H, m), 3.07 (3 H, s), 3.52 (1 
H, br. s.), 3.55 - 3.67 (2 H, m), 3.70 (1 H, br. s.), 4.07 (1 H, br. s.), 4.15 (2 H, br. s.), 5.29 
(1 H, br. s.), 7.64 (1 H, t, J=7.8 Hz), 8.20 (1 H, d, J=7.8 Hz), 8.49 (1 H, d, J=7.3 Hz), 8.57 
(1 H, s), 9.18 (1 H, s) ppm. 

 

 

(2R,4R)-1-(tert-butoxycarbonyl)-4-(4-methylisoquinoline-5-sulfonamido)pyrrolidine-
2-carboxylic acid (30). 1H NMR (300 MHz, MeOD) δ = 1.11 - 1.18 (1 H, m), 1.21 - 1.27 
(1 H, m), 1.34 - 1.41 (9 H, m), 1.98 - 2.10 (1 H, m), 2.64 (1 H, dd, J=6.7, 5.9 Hz), 3.02 (3 
H, s), 3.32 - 3.41 (1 H, m), 3.53 - 3.62 (1 H, m), 3.74 (1 H, dd, J=10.7, 6.2 Hz), 3.86 - 
3.97 (1 H, m), 4.10 - 4.21 (1 H, m), 7.74 (1 H, t, J=7.9 Hz), 8.13 (1 H, s), 8.31 (1 H, d, 
J=8.1 Hz), 8.42 (1 H, s), 8.53 (1 H, d, J=7.5 Hz), 9.14 (1 H, s) ppm. 

 

 

(2S,4R)-tert-butyl 4-amino-2-(2-(tert-butoxycarbonyl)hydrazinecarbonyl)pyrrole-
dine-1-carboxylate (31). 1H NMR (500 MHz, METHANOL-d4) δ = 1.26 - 1.37 (1 H, 
m), 1.42 - 1.53 (19 H, m), 1.93 - 1.97 (1 H, m), 2.00 - 2.15 (1 H, m), 2.17 - 2.30 (1 H, m), 
2.85 - 2.90 (1 H, m), 2.99 - 3.04 (1 H, m), 3.13 - 3.23 (1 H, m), 3.61 - 3.75 (2 H, m), 4.28 
- 4.39 (1 H, m) ppm. 
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4-bromoisoquinolin-5-amine (3). 1H NMR (500 MHz, CHLOROFORM-d) δ = 5.25 (2 
H, br. s.), 6.94 (1 H, d, J=7.3 Hz), 7.35 - 7.39 (1 H, m), 7.42 (1 H, t, J=7.8 Hz), 8.53 (1 H, 
s), 9.00 (1 H, s) ppm. 

 

 

tert-butyl 4-(4-bromoisoquinolin-5-ylsulfonyl)-1,4-diazepane-1-carboxylate (4). 1H 
NMR (300 MHz, CHLOROFORM-d) δ = 1.32 - 1.47 (10 H, m), 1.57 (1 H, s), 2.00 (2 H, 
br. s.), 3.43 (4 H, s), 3.56 (5 H, br. s.), 7.60 (1 H, s), 7.79 (1 H, s), 8.09 (1 H, s), 8.93 (1 
H, s), 9.14 (1 H, s) ppm. 

 

 

tert-butyl 4-(8-bromoisoquinolin-5-ylsulfonyl)-1,4-diazepane-1-carboxylate (6). 1H 
NMR (300 MHz, CHLOROFORM-d) δ = 1.37 - 1.46 (9 H, m), 1.98 (2 H, t, J=5.8 Hz), 
3.43 (2 H, t, J=5.9 Hz), 3.50 - 3.65 (6 H, m), 7.63 (1 H, dd, J=8.4, 4.1 Hz), 7.91 (1 H, d, 
J=7.9 Hz), 8.34 (1 H, d, J=7.9 Hz), 8.62 (1 H, d, J=8.9 Hz), 9.06 (1 H, br. s.) ppm; 13C 
NMR (150 MHz, CHLOROFORM-d) δ = 14.5, 21.3, 28.7, 28.8, 45.9, 46.5, 48.5, 50.3, 
50.4, 51.3, 51.8, 53.7, 60.6, 79.9, 80.0, 123.0, 123.3, 128.2, 128.6, 129.5, 129.6, 133.1, 
136.3, 136.4, 137.5, 137.7, 144.7, 151.8, 151.9, 155.2, 155.5 ppm. 
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(2S,4S)-tert-butyl 2-(hydroxymethyl)-4-(4-methylisoquinoline-5-sulfonamido)pyrro-
lidine-1-carboxylate (32). 1H NMR (300 MHz, CHLOROFORM-d) δ = 1.20 - 1.28 (1 H, 
m), 1.37 - 1.45 (9 H, m), 1.89 - 2.15 (1 H, m), 2.49 (1 H, dddd, J=5.2, 3.8, 2.3, 1.1 Hz), 
2.98 - 3.11 (3 H, m), 3.48 - 3.68 (3 H, m), 3.88 - 4.06 (2 H, m), 4.14 - 4.30 (1 H, m), 7.59 
(1 H, t, J=7.6 Hz), 8.07 - 8.17 (1 H, m), 8.44 - 8.57 (2 H, m), 9.11 (1 H, br. s.) ppm. 

 

 

(E)-N-(3-(3-(4-bromophenyl)allylamino)propyl)isoquinoline-5-sulfonamide 
(BRD5149). 1H NMR (300 MHz, CHLOROFORM-d) δ = 2.50 - 2.63 (2 H, m), 2.93 - 
3.03 (2 H, m), 3.16 - 3.26 (2 H, m), 6.14 (1 H, dt, J=15.9, 6.1 Hz), 6.32 - 6.47 (1 H, m), 
7.11 - 7.20 (2 H, m), 7.32 - 7.42 (2 H, m), 7.62 (1 H, t, J=7.7 Hz), 8.12 (1 H, d, J=8.1 
Hz), 8.32 - 8.41 (2 H, m), 8.56 (1 H, d, J=6.2 Hz), 9.29 (1 H, s) ppm. 

 

N-(4-(propylamino)butyl)isoquinoline-5-sulfonamide (BRD1524). 1H NMR (500 
MHz, CHLOROFORM-d) δ = 0.99 (3 H, t, J=7.5 Hz), 1.55 - 1.62 (2 H, m), 1.62 - 1.75 (4 
H, m), 2.69 - 2.76 (4 H, m), 2.90 - 2.97 (2 H, m), 7.70 (1 H, t, J=7.9 Hz), 8.20 (1 H, d, 
J=8.4 Hz), 8.43 (1 H, d, J=7.3 Hz), 8.53 (1 H, d, J=6.2 Hz), 8.68 (1 H, d, J=6.2 Hz), 9.36 
(1 H, s) ppm. 
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(E)-N-(4-(cinnamylamino)butyl)isoquinoline-5-sulfonamide (BRD2874). 1H NMR 
(300 MHz, CHLOROFORM-d) δ = 1.39 - 1.65 (4 H, m), 2.56 - 2.70 (2 H, m), 2.91 (2 H, 
t, J=5.6 Hz), 3.47 (2 H, d, J=6.4 Hz), 6.34 - 6.49 (1 H, m), 6.53 - 6.66 (1 H, m), 7.20 - 
7.37 (3 H, m), 7.37 - 7.47 (2 H, m), 7.60 - 7.71 (1 H, m), 8.17 (1 H, d, J=8.1 Hz), 8.44 (1 
H, dd, J=7.3, 1.1 Hz), 8.53 (2 H, q, J=6.2 Hz), 9.34 (1 H, s) ppm. 

 

 

(E)-N-(4-(3-(4-bromophenyl)allylamino)butyl)isoquinoline-5-sulfonamide 
(BRD6081). 1H NMR (300 MHz, CHLOROFORM-d) δ = 1.33 - 1.56 (4 H, m), 2.49 - 
2.62 (2 H, m), 2.82 (2 H, t, J=5.7 Hz), 3.30 - 3.40 (2 H, m), 6.26 - 6.40 (1 H, m), 6.40 - 
6.51 (1 H, m), 7.14 - 7.24 (2 H, m), 7.29 - 7.39 (2 H, m), 7.53 - 7.64 (1 H, m), 8.09 (1 H, 
d, J=8.3 Hz), 8.30 - 8.44 (2 H, m), 8.45 - 8.51 (2 H, m), 9.26 (1 H, s) ppm. 

 

 

N-(2-(2-aminoethylamino)ethyl)isoquinoline-5-sulfonamide (BRD4009). 1H NMR 
(300 MHz, MeOD) δ = 2.56 - 2.70 (4 H, m), 2.71 - 2.83 (4 H, m), 2.84 - 2.99 (4 H, m), 
7.80 (1 H, t, J=7.9 Hz), 8.38 (1 H, d, J=8.3 Hz), 8.41 - 8.48 (1 H, m), 8.49 - 8.56 (1 H, 
m), 8.58 - 8.64 (1 H, m), 9.37 (1 H, s) ppm. 
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N-(2-(2-aminoethylamino)ethyl)-4-methylisoquinoline-5-sulfonamide (BRD3407). 1H 
NMR (300 MHz, MeOD) δ = 1.85 (1 H, s), 2.58 - 2.69 (2 H, m), 2.70 - 2.80 (3 H, m), 
2.95 - 3.00 (3 H, m), 3.10 - 3.19 (4 H, m), 7.70 (1 H, d, J=7.9 Hz), 8.21 - 8.30 (1 H, m), 
8.33 - 8.41 (2 H, m), 9.09 (1 H, s) ppm. 

 

 

N-(4-(dicinnamylamino)butyl)isoquinoline-5-sulfonamide (BRD2686). 1H NMR (300 
MHz, CHLOROFORM-d) δ = 1.33 - 1.56 (4 H, m), 2.25 - 2.43 (2 H, m), 2.72 - 2.87 (2 
H, m), 3.10 - 3.24 (4 H, m), 6.11 - 6.29 (2 H, m), 6.32 - 6.46 (2 H, m), 7.03 - 7.29 (10 H, 
m), 7.43 - 7.51 (1 H, m), 8.00 (1 H, d, J=8.1 Hz), 8.28 (1 H, dd, J=7.3, 1.1 Hz), 8.34 - 
8.44 (2 H, m), 9.18 (1 H, s) ppm. 

 

 

N-(4-(bis((E)-3-(4-fluorophenyl)allyl)amino)butyl)isoquinoline-5-sulfonamide 
(BRD5822). 1H NMR (300 MHz, CHLOROFORM-d) δ = 2.42 - 2.60 (2 H, m), 2.96 (2 
H, t, J=5.2 Hz), 3.32 (4 H, d, J=6.8 Hz), 6.30 (2 H, dt, J=15.8, 6.8 Hz), 6.43 - 6.58 (2 H, 
m), 6.94 - 7.08 (4 H, m), 7.30 - 7.40 (4 H, m), 7.65 (1 H, t, J=7.8 Hz), 8.18 (1 H, d, J=8.3 
Hz), 8.43 (1 H, dd, J=7.3, 1.1 Hz), 8.56 (2 H, q, J=6.2 Hz), 9.35 (1 H, s) ppm. 
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(E)-N-(2-(3-(4-hydroxy-3-methoxyphenyl)allylamino)ethyl)isoquinoline-5-
sulfonamide (BRD8902). 1H NMR (300 MHz, MeOD) δ = 1.86 - 1.95 (1 H, m), 2.01 (1 
H, s), 2.53 - 2.65 (2 H, m), 2.95 - 3.04 (3 H, m), 3.13 - 3.22 (3 H, m), 3.79 - 3.87 (3 H, 
m), 5.80 - 5.98 (1 H, m), 6.31 (1 H, d, J=15.4 Hz), 6.67 - 6.81 (2 H, m), 6.92 (1 H, s), 
7.76 (1 H, t, J=7.9 Hz), 8.32 (1 H, d, J=8.5 Hz), 8.44 (1 H, d, J=7.3 Hz), 8.49 - 8.56 (1 H, 
m), 8.57 - 8.64 (1 H, m), 9.32 (1 H, s) ppm. 

 

 

N-(2-(2-(benzyloxy)ethylamino)ethyl)isoquinoline-5-sulfonamide (BRD1600). 1H 
NMR (300 MHz, MeOD) δ = 2.52 - 2.65 (4 H, m), 2.96 (2 H, t, J=6.1 Hz), 3.44 (2 H, t, 
J=5.3 Hz), 4.45 (2 H, s), 7.20 - 7.35 (5 H, m), 7.79 (1 H, t, J=7.8 Hz), 8.37 (1 H, d, J=8.1 
Hz), 8.42 - 8.48 (1 H, m), 8.50 - 8.55 (1 H, m), 8.56 - 8.62 (1 H, m), 9.36 (1 H, s) ppm. 

 

 

N-(2-(bis(2-(benzyloxy)ethyl)amino)ethyl)isoquinoline-5-sulfonamide (BRD5967). 1H 
NMR (300 MHz, MeOD) δ = 2.44 - 2.59 (4 H, m), 2.92 (2 H, t, J=6.3 Hz), 3.27 - 3.34 (4 
H, m), 4.32 - 4.41 (4 H, m), 7.10 - 7.34 (10 H, m), 7.69 - 7.79 (1 H, m), 8.28 - 8.36 (1 H, 
m), 8.37 - 8.44 (1 H, m), 8.44 - 8.57 (2 H, m), 9.27 - 9.35 (1 H, m) ppm. 
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(E)-N-(2-(3-(4-hydroxy-3-methoxyphenyl)allylamino)ethyl)-4-methylisoquinoline-5-
sulfonamide (BRD9159). 1H NMR (300 MHz, MeOD) δ = 2.89 - 3.00 (2 H, m), 3.00 - 
3.09 (3 H, m), 3.31 - 3.38 (1 H, m), 3.44 - 3.51 (1 H, m), 3.83 (3 H, s), 6.08 (1 H, d, 
J=15.4 Hz), 6.45 - 6.60 (1 H, m), 6.71 (1 H, d, J=8.1 Hz), 6.79 - 6.88 (1 H, m), 6.98 (1 H, 
s), 7.68 - 7.79 (1 H, m), 8.28 - 8.34 (1 H, m), 8.39 (1 H, dd, J=7.6, 1.4 Hz), 8.44 (1 H, s), 
8.52 (1 H, s), 9.15 (1 H, s) ppm.  

 

 

N-(2-(bis(2-aminoethyl)amino)ethyl)-4-methylisoquinoline-5-sulfonamide 
(BRD3394). 1H NMR (300 MHz, MeOD) δ = 2.51 - 2.59 (3 H, m), 2.61 - 2.68 (2 H, m), 
2.73 - 2.81 (3 H, m), 2.95 - 3.01 (3 H, m), 3.11 - 3.18 (3 H, m), 7.70 (1 H, d, J=7.7 Hz), 
8.26 (1 H, dd, J=8.2, 0.8 Hz), 8.34 (1 H, s), 8.35 - 8.40 (1 H, m), 9.09 (1 H, s) ppm. 

 

 

5-(4-neopentyl-1,4-diazepan-1-ylsulfonyl)isoquinoline (BRD5665). 1H NMR (300 
MHz, MeOD) δ = 0.81 - 0.93 (9 H, m), 1.87 - 2.02 (2 H, m), 2.35 - 2.46 (2 H, m), 2.89 - 
3.09 (4 H, m), 3.42 - 3.61 (4 H, m), 7.71 (1 H, t, J=7.9 Hz), 8.22 (1 H, d, J=8.5 Hz), 8.31 
- 8.39 (1 H, m), 8.47 (1 H, d, J=6.2 Hz), 8.61 - 8.76 (1 H, br.s.), 9.37 (1 H, br.s.) ppm. 
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5-(4-phenyl-1,4-diazepan-1-ylsulfonyl)isoquinoline (BRD5656). Compound BRD5656 
was synthesized following the known procedure.1 1H NMR (300 MHz, CHLOROFORM-
d) δ = 1.91 - 2.07 (2 H, m), 3.22 (2 H, t, J=6.0 Hz), 3.43 - 3.52 (2 H, m), 3.52 - 3.67 (4 H, 
m), 6.53 (2 H, d, J=7.9 Hz), 6.59 (1 H, t, J=7.3 Hz), 7.05 - 7.12 (2 H, m), 7.56 (1 H, t, 
J=7.8 Hz), 8.08 (1 H, d, J=8.3 Hz), 8.21 (1 H, dd, J=7.4, 1.2 Hz), 8.31 (1 H, d, J=6.2 Hz), 
8.55 (1 H, d, J=6.2 Hz), 9.24 (1 H, s) ppm. 

 

 

2-(4-(isoquinolin-5-ylsulfonyl)-1,4-diazepan-1-yl)ethanamine (BRD0112). 1H NMR 
(500 MHz, METHANOL-d4) δ = 1.89 (2 H, t, J=5.9 Hz), 2.70 (2 H, t, J=5.9 Hz), 2.79 (4 
H, td, J=11.1, 5.6 Hz), 2.87 (2 H, t, J=5.9 Hz), 3.49 - 3.57 (4 H, m), 7.85 (1 H, t, J=7.8 
Hz), 8.43 (2 H, d, J=7.3 Hz), 8.54 (1 H, d, J=6.3 Hz), 8.65 (1 H, d, J=5.9 Hz), 9.41 (1 H, 
s) ppm. 

 

 

2-(4-(4-methylisoquinolin-5-ylsulfonyl)-1,4-diazepan-1-yl)ethanamine (BRD9740). 
1H NMR (500 MHz, CHLOROFORM-d) δ = 1.73 (5 H, br. s.), 1.96 - 2.08 (2 H, m), 2.70 
(2 H, t, J=5.9 Hz), 2.82 (2 H, t, J=5.9 Hz), 2.87 - 2.95 (4 H, m), 3.10 (3 H, s), 3.59 - 3.71 
(4 H, m), 7.61 (1 H, t, J=7.8 Hz), 7.87 (1 H, d, J=7.3 Hz), 8.16 (1 H, d, J=7.8 Hz), 8.57 (1 
H, s), 9.16 (1 H, s) ppm. 
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(S)-N1-(1-(4-methylisoquinolin-5-ylsulfonyl)pyrrolidin-3-yl)ethane-1,2-diamine 
(BRD1596). 1H NMR (300 MHz, MeOD) δ = 1.97 - 2.10 (1 H, m), 2.26 - 2.40 (1 H, m), 
2.73 - 2.86 (2 H, m), 2.86 - 2.94 (2 H, m), 3.06 (3 H, s), 3.39 (1 H, dd, J=9.2, 4.7 Hz), 
3.55 - 3.66 (2 H, m), 3.66 - 3.79 (2 H, m), 7.78 (1 H, t, J=7.8 Hz), 8.37 (1 H, dd, J=8.4, 
1.2 Hz), 8.43 (1 H, dd, J=7.5, 1.3 Hz), 8.47 (1 H, s), 9.19 (1 H, s) ppm. 

 

 

(S,E)-N-(3-(4-bromophenyl)allyl)-1-(4-methylisoquinolin-5-ylsulfonyl)pyrrolidin-3-
amine (BRD8155). 1H NMR (300 MHz, CHLOROFORM-d) δ = 1.94 - 2.07 (1 H, m), 
2.23 - 2.40 (1 H, m), 3.10 (3 H, s), 3.41 - 3.52 (3 H, m), 3.61 - 3.78 (4 H, m), 6.24 - 6.40 
(1 H, m), 6.49 - 6.61 (1 H, m), 7.21 - 7.30 (3 H, m), 7.42 - 7.52 (2 H, m), 7.57 (1 H, t, 
J=7.8 Hz), 8.15 (1 H, dd, J=8.2, 1.2 Hz), 8.49 (1 H, dd, J=7.5, 1.3 Hz), 8.56 (1 H, s), 9.15 
(1 H, s) ppm; 13C NMR (75 MHz, CHLOROFORM-d) δ = 21.6, 32.6, 46.9, 49.8, 53.6, 
57.4, 125.0, 127.8, 128.4, 130.6, 131.1, 131.8, 134.4, 148.5, 151.9 ppm. 

 

 

(S)-N,N-bis((E)-3-(4-bromophenyl)allyl)-1-(4-methylisoquinolin-5-ylsulfonyl)pyro-
lidin-3-amine (BRD3615). 1H NMR (300 MHz, CHLOROFORM-d) δ = 1.60 (3 H, td, 
J=3.5, 2.0 Hz), 3.09 (3 H, s), 3.35 - 3.47 (5 H, m), 3.48 - 3.66 (3 H, m), 3.72 (2 H, s), 
3.77 - 3.88 (1 H, m), 6.20 - 6.34 (2 H, m), 6.45 - 6.57 (2 H, m), 7.20 - 7.31 (6 H, m), 7.44 



 S92 

- 7.51 (4 H, m), 7.57 (1 H, t, J=7.8 Hz), 8.11 - 8.22 (2 H, m), 8.57 (1 H, s), 9.16 (1 H, s) 
ppm. 

 

 

(S)-5-(2-methyl-1,4-diazepan-1-ylsulfonyl)isoquinoline (BRD1869). Sulfonamide 
BRD9304 (20 mg, 0.051 mmol, 1 equiv.) and N,N’-dimethylbarbituric acid (80 mg, 0.51 
mmol, 10 equiv.) were dissolved in dry THF (2.6 mL). After the addition of 
tetrakis(triphenylphosphine)palladium(0) (6 mg, 0.0051 mmol, 0.1 equiv.), the solution 
was degassed with nitrogen and stirred for 2 h under room temperature. The solution was 
filtered through a short column of Celite and the column was washed by EA. The solvent 
was removed under reduced pressure and the residue was purified by prep-HPLC. 1H 
NMR (300 MHz, CHLOROFORM-d) δ = 0.75 - 0.85 (3 H, m), 1.46 - 1.61 (2 H, m), 1.61 
- 1.84 (2 H, m), 2.51 (1 H, dd, J=14.5, 8.7 Hz), 2.62 - 2.75 (1 H, m), 3.02 - 3.31 (3 H, m), 
3.88 - 4.01 (1 H, m), 4.03 - 4.16 (1 H, m), 7.71 (1 H, t, J=7.8 Hz), 8.21 (1 H, d, J=8.3 
Hz), 8.40 (1 H, d, J=6.2 Hz), 8.56 - 8.61 (1 H, m), 8.72 (1 H, d, J=6.2 Hz), 9.36 (1 H, s) 
ppm. 

 

 

5-(1,4-diazepan-1-ylsulfonyl)-7-methylisoquinoline (BRD5087). 1H NMR (300 MHz, 
CHLOROFORM-d) δ = 1.65 (3 H, s), 1.85 (2 H, t, J=5.9 Hz), 2.64 (3 H, s), 2.90 - 3.04 (4 
H, m), 3.40 - 3.56 (4 H, m), 7.97 (1 H, s), 8.24 (1 H, d, J=1.7 Hz), 8.39 (1 H, d, J=6.2 
Hz), 8.64 (1 H, d, J=6.2 Hz), 9.28 (1 H, s) ppm. 
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5-(1,4-diazepan-1-ylsulfonyl)-8-methylisoquinoline (BRD5257). 1H NMR (300 MHz, 
CHLOROFORM-d) δ = 2.07 - 2.17 (2 H, m), 2.78 (3 H, s), 3.20 - 3.41 (4 H, m), 3.49 - 
3.58 (2 H, m), 3.96 (2 H, ddd, J=5.0, 3.6, 1.1 Hz), 7.44 - 7.50 (1 H, m), 7.58 (1 H, dd, 
J=8.5, 4.1 Hz), 8.35 - 8.48 (3 H, m), 9.05 (1 H, dd, J=4.1, 1.5 Hz) ppm. 

 

 

5-(1,4-diazepan-1-ylsulfonyl)-4-ethylisoquinoline (BRD5930). 1H NMR (300 MHz, 
CHLOROFORM-d) δ = 1.38 (3 H, t, J=7.4 Hz), 1.93 - 2.05 (2 H, m), 3.05 - 3.16 (4 H, 
m), 3.55 - 3.71 (6 H, m), 7.62 (1 H, d, J=7.9 Hz), 7.82 - 7.90 (1 H, m), 8.12 - 8.20 (1 H, 
m), 8.64 (1 H, s), 9.15 (1 H, s) ppm. 

 

 

5-(1,4-diazepan-1-ylsulfonyl)-4-cyclopropylisoquinoline (BRD5796). 1H NMR (300 
MHz, CHLOROFORM-d) δ = 0.80 - 0.92 (2 H, m), 1.18 - 1.28 (2 H, m), 1.90 - 2.02 (2 
H, m), 3.02 - 3.15 (4 H, m), 3.16 - 3.30 (1 H, m), 3.51 - 3.68 (4 H, m), 7.56 - 7.66 (1 H, 
m), 7.87 (1 H, d, J=7.2 Hz), 8.10 - 8.20 (1 H, m), 8.54 (1 H, s), 9.13 (1 H, s) ppm. 

 

 

5-(1,4-diazepan-1-ylsulfonyl)-4-(difluoromethyl)isoquinoline (BRD8757). To a 
solution of 14 (8.5 mg, 0.02 mmol) in 2 mL THF/water (1:1) was added a solution of 
OsO4 in t-BuOH (0.08 M, 5 µL, 0.4 µmol, 0.02 equiv.) and sodium periodate (8.7 mg, 
0.04 mmol, 2 equiv.).  The reaction mixture was stirred overnight under room 
temperature.  2 mL 1 M NaHSO3 (aq.) was added.  After a further 90 minutes the mixture 
was diluted with 2 mL water and extracted first with CHCl3 (3 x 4 mL) and then with EA 
(3 x 4 mL).  Drying over sodium sulfate and the evaporation of the solvent from the 
organic phase gave an oily residue (16).  Under nitrogen, the mixture of the crude product 
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16 and DAST (0.05 mL, 0.4 mmol, 20 equiv.) in dry CH2Cl2 was refluxed for 16 h.  The 
reaction was quenched with water and extracted with EA.  The organic layers were then 
washed with saturated brine, dried over sodium sulfate, filtered, and evaporated under 
reduced pressure.  The residue was treated with TFA/CH2Cl2 (1:1) at room temperature. 
The volatiles were removed under reduced pressure and the residue was purified by prep-
HPLC to afford BRD8757 (1.5 mg, 22% yield over 3 steps).  1H NMR (300 MHz, 
CHLOROFORM-d) δ = 1.19 - 1.30 (5 H, m), 1.67 - 1.87 (19 H, m), 2.01 - 2.12 (3 H, m), 
3.14 - 3.23 (4 H, m), 3.62 - 3.71 (4 H, m), 7.70 - 7.78 (1 H, m), 8.04 - 8.09 (1 H, m), 8.25 
- 8.31 (1 H, m), 8.36 (1 H, t, J=53 Hz ), 9.26 (1 H, s), 9.44 (1 H, s) ppm. 

 

 

5-(1,4-diazepan-1-ylsulfonyl)-4-vinylisoquinoline (BRD7032). 1H NMR (300 MHz, 
CHLOROFORM-d) δ = 1.90 - 2.22 (3 H, m), 3.03 - 3.16 (3 H, m), 3.48 - 3.67 (4 H, m), 
5.53 (1 H, dd, J=10.7, 1.5 Hz), 5.68 (1 H, dd, J=17.0, 1.5 Hz), 7.66 (1 H, t, J=7.8 Hz), 
7.91 - 8.07 (2 H, m), 8.19 (1 H, dd, J=8.0, 1.0 Hz), 8.74 (1 H, d, J=0.8 Hz), 9.24 (1 H, s) 
ppm; 13C NMR (75 MHz, CHLOROFORM-d) δ = 31.2, 47.6, 48.9, 51.1, 52.6, 117.2, 
125.3, 129.8, 129.9,130.0, 130.3, 134.0, 136.2, 136.9, 146.4, 153.0 ppm. 

 

 

5-(1,4-diazepan-1-ylsulfonyl)-4-propylisoquinoline (BRD7132). 1H NMR (300 MHz, 
CHLOROFORM-d) δ = 1.06 (3 H, t, J=7.3 Hz), 1.65 - 1.77 (3 H, m), 1.90 - 2.03 (2 H, 
m), 3.06 - 3.14 (3 H, m), 3.49 - 3.70 (6 H, m), 7.59 (1 H, t, J=7.7 Hz), 7.85 (1 H, dd, 
J=7.3, 1.4 Hz), 8.10 - 8.19 (1 H, m), 8.61 (1 H, s), 9.14 (1 H, s) ppm. 
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(E)-5-(1,4-diazepan-1-ylsulfonyl)-4-(prop-1-enyl)isoquinoline (BRD9078). 1H NMR 
(500 MHz, CHLOROFORM-d) δ = 1.63 - 1.82 (2 H, m), 1.90 - 2.01 (2 H, m), 2.06 (3 H, 
d, J=6.3 Hz), 3.10 (4 H, d, J=5.9 Hz), 3.51 - 3.69 (4 H, m), 6.09 (1 H, dd, J=15.4, 6.6 Hz), 
7.58 - 7.73 (2 H, m), 7.92 (1 H, d, J=7.3 Hz), 8.16 (1 H, d, J=7.8 Hz), 8.67 (1 H, s), 9.19 
(1 H, s) ppm; 13C NMR (75 MHz, CHLOROFORM-d) δ = 19.1, 31.9, 48.1, 49.3, 51.4, 
53.3, 125.4, 125.4, 129.8, 129.8, 130.1, 130.3, 130.8, 130.9, 134.1, 136.8, 146.5, 152.5 
ppm. 

 

 

5-(1,4-diazepan-1-ylsulfonyl)isoquinolin-4-amine (BRD2749). Compound BRD2749 
was synthesized following the known procedure.2 1H NMR (500 MHz, CHLOROFORM-
d) δ = 1.85 - 1.92 (2 H, m), 3.02 - 3.08 (4 H, m), 3.54 - 3.58 (2 H, m), 3.60 (2 H, t, J=6.1 
Hz), 7.56 (1 H, t, J=7.8 Hz), 8.03 (1 H, d, J=7.3 Hz), 8.08 (1 H, d, J=9.3 Hz), 8.16 (1 H, 
s), 8.69 (1 H, s) ppm.  

 

 

(5-(1,4-diazepan-1-ylsulfonyl)isoquinolin-4-yl)methanol (BRD7648). To a solution of 
14 (8.5 mg, 0.02 mmol) in 2 mL THF/water (1:1) was added a solution of OsO4 in t-
BuOH (0.08 M, 5 µL, 0.4 µmol, 0.02 equiv.) and sodium periodate (8.7 mg, 0.04 mmol, 
2 equiv.).  The reaction mixture was stirred overnight under room temperature.  2 mL 1 
M NaHSO3 (aq.) were added.  After a further 90 minutes the mixture was diluted with 2 
mL water and extracted first with CHCl3 (3 x 4 mL) and then with EA (3 x 4 mL).  
Drying over sodium sulfate and evaporation of the solvent from the organic phase gave 
an oily residue (16).  To the crude 16 dissolved in 1.5 mL ethanol, NaBH4 (6 mg, 0.15 
mmol) was added at room temperature.  The mixture was stirred for 1 h at the same 
temperature, quenched with water and extracted with EA.  The organic layers were then 
washed with saturated brine, dried over sodium sulfate, filtered, and evaporated under 
reduced pressure.  The residue was treated with TFA/CH2Cl2 (1:1) at room temperature.  
The volatiles were removed under reduced pressure, and the residue was purified by 
prep-HPLC to afford BRD7648 (2.2 mg, 34% yield over 3 steps).  1H NMR (500 MHz, 
CHLOROFORM-d) δ = 1.98 (2 H, dt, J=12.2, 6.1 Hz), 3.09 - 3.17 (4 H, m), 3.60 - 3.65 
(2 H, m), 3.69 (2 H, t, J=6.3 Hz), 5.41 - 5.47 (2 H, m), 7.67 (1 H, t, J=7.8 Hz), 7.95 (1 H, 
d, J=7.8 Hz), 8.23 (1 H, d, J=8.3 Hz), 8.81 (1 H, s), 9.28 (1 H, s) ppm. 
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1-(5-(1,4-diazepan-1-ylsulfonyl)isoquinolin-4-yl)ethane-1,2-diol (BRD5505). To a 
solution of 14 (6.1 mg, 0.014 mmol) in 1 mL dry pyridine was added a solution of OsO4 
in t-BuOH (0.08 M, 0.4 mL, 0.016 mmol).  The reaction mixture was stirred overnight 
under room temperature.  2 mL 1 M NaHSO3 (aq.) were added.  After a further 90 
minutes the mixture was diluted with 2 mL water and extracted first with CHCl3 (3 x 4 
mL) and then with EA (3 x 4 mL).  Drying over sodium sulfate and the evaporation of the 
solvent from the organic phase gave an oily residue that was subjected to TFA/CH2Cl2 
(1:1) directly.  The final product was purified by prep-HPLC to afford BRD5505 (1.3 
mg, 26% yield).  1H NMR (500 MHz, CHLOROFORM-d) δ = 2.88 - 2.93 (2 H, m), 2.98 
(1 H, s), 3.00 - 3.06 (2 H, m), 3.22 (1 H, s), 3.41 (2 H, d, J=5.9 Hz), 3.45 - 3.54 (3 H, m), 
3.71 - 3.82 (3 H, m), 3.84 - 3.90 (2 H, m), 6.42 (1 H, dd, J=8.1, 4.1 Hz), 7.69 (1 H, t, 
J=7.6 Hz), 8.24 (1 H, d, J=8.3 Hz), 8.40 (1 H, d, J=7.3 Hz), 9.07 (1 H, s), 9.28 (1 H, s) 
ppm. 

 

 

5-(1,4-diazepan-1-ylsulfonyl)isoquinoline-4-carbaldehyde (BRD4734). To a solution 
of the crude diol 15 in 2 mL THF/water (1:1) was added NaIO4 (3.5 mg, 0.0162 mmol) at 
0 ºC. The solution was warmed to room temperature and stirred overnight, then diluted 
with ethyl acetate before it was quenched with an aqueous 20% Na2S2O3 solution.  The 
organic layer was separated, washed with an aqueous 20% Na2S2O3 solution, water and 
brine, dried over sodium sulfate, filtered and concentrated.  The residue was treated by 
1:1 TFA/CH2Cl2 for 1 h at room temperature.  The volatiles were removed under reduced 
pressure, and the residue was purified by prep-HPLC to afford BRD4734 0.9 mg in 20% 
yield over three steps.  1H NMR (500 MHz, CHLOROFORM-d) δ = 1.88 - 1.94 (2 H, m), 
3.02 - 3.10 (4 H, m), 3.45 - 3.50 (2 H, m), 3.53 (2 H, t, J=6.1 Hz), 7.83 (1 H, d, J=7.8 
Hz), 8.32 (2 H, dd, J=11.5, 7.6 Hz), 9.05 (1 H, s), 9.49 (1 H, s), 11.01 (1 H, s) ppm. 
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(E)-N’-((5-(1,4-diazepan-1-ylsulfonyl)isoquinolin-4-yl)methylene)acetohydrazide 
(BRD0859). To the solution of BRD4734 (1 equiv.) and acetohydrazide (1 equiv.) in dry 
methanol, was added a catalytic amount of acetic acid (0.1 equiv.).  The mixture was 
stirred overnight under 50 ºC, after which the solution was concentrated and the product 
BRD0859 was purified by prep-HPLC.  1H NMR (300 MHz, CHLOROFORM-d) δ = 
1.91 - 1.98 (2 H, m), 2.05 (1 H, s), 2.43 (3 H, s), 2.91 (1 H, s), 2.98 (1 H, s), 3.04 - 3.15 
(4 H, m), 3.54 - 3.66 (4 H, m), 7.73 (1 H, d, J=8.7 Hz), 7.99 (1 H, dd, J=7.3, 1.1 Hz), 8.25 
(1 H, dd, J=8.6, 1.0 Hz), 9.05 (1 H, s), 9.10 (1 H, s), 9.35 (1 H, s) ppm. 

 

 

(E)-methyl 3-(5-(1,4-diazepan-1-ylsulfonyl)isoquinolin-4-yl)acrylate (BRD7198).  In 
a 5 mL microwave tube was added 4 (9.9 mg, 0.021 mmol, 1 equiv.), tri-o-tolylphosphine 
(1.3 mg, .0.004 mmol, 0.2 equiv.), diacetoxypalladium (0.5 mg, 0.002 mmol, 0.1 equiv.) 
in dry DMF.  The solution was degassed with nitrogen, and TEA (0.03 mL, 0.21 mmol, 
10 equiv.) and methyl acrylate (0.02 mL, 0.21 mmol, 10 equiv.) were added through a 
syringe.  The mixture was stirred overnight under 120 ºC, after which the solution was 
filtered through a short column of Celite and the column was washed by EA.  The solvent 
was removed under reduced pressure, and the residue was treated with TFA/CH2Cl2 
(1:1).  The final product was purified by prep-HPLC to give BRD7198 (5.9 mg, 0.016 
mmol, 75% yield) as a white solid.  1H NMR (300 MHz, CHLOROFORM-d) δ = 1.88 - 
1.99 (2 H, m), 3.03 - 3.12 (4 H, m), 3.50 - 3.66 (4 H, m), 3.88 (3 H, s), 6.37 (1 H, d, 
J=15.4 Hz), 7.67 - 7.78 (1 H, m), 8.08 (1 H, dd, J=7.3, 0.8 Hz), 8.18 - 8.29 (1 H, m), 8.76 
(1 H, s), 9.01 (1 H, d, J=15.1 Hz), 9.32 (1 H, s) ppm. 
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tert-butyl 4-(1-chloroisoquinolin-5-ylsulfonyl)-1,4-diazepane-1-carboxylate 
(BRD2109). 1H NMR (500 MHz, CHLOROFORM-d) δ = 1.45 (9 H, s), 1.94 - 2.05 (2 H, 
m), 3.34 - 3.47 (4 H, m), 3.50 - 3.65 (4 H, m), 7.13 - 7.23 (1 H, m), 7.24 - 7.31 (1 H, m), 
7.74 - 7.82 (1 H, m), 8.31 - 8.41 (1 H, m), 8.41 - 8.49 (1 H, m), 8.66 (1 H, d, J=8.3 Hz) 
ppm. 

 

 

7-bromoisoquinoline-5-sulfonic acid (12).3 1H NMR (300 MHz, DMSO-d6) δ = 8.41 (1 
H, d, J=2.3 Hz), 8.68 - 8.79 (2 H, m), 8.99 (1 H, d, J=6.6 Hz), 9.73 (1 H, s) ppm. 

 

 

tert-butyl 4-(7-methylisoquinolin-5-ylsulfonyl)-1,4-diazepane-1-carboxylate (13). 1H 
NMR (300 MHz, CHLOROFORM-d) δ = 1.23 - 1.41 (9 H, m), 1.83 - 1.94 (2 H, m), 2.55 
(3 H, s), 3.22 - 3.37 (4 H, m), 3.37 - 3.52 (4 H, m), 7.89 (1 H, s), 8.12 (1 H, d, J=11.3 
Hz), 8.26 (1 H, d, J=6.2 Hz), 8.55 (1 H, d, J=5.7 Hz), 9.19 (1 H, s) ppm. 
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tert-butyl 4-(4-vinylisoquinolin-5-ylsulfonyl)-1,4-diazepane-1-carboxylate (14). 1H 
NMR (300 MHz, CHLOROFORM-d) δ = 1.51 (9 H, s), 2.01 – 2.10 (2 H, m), 3.36 - 3.71 
(8 H, m), 5.52 (1 H, dd, J=10.8, 1.2 Hz), 5.68 (1 H, dd, J=16.9, 1.4 Hz), 7.64 (1 H, t, 
J=7.7 Hz), 7.80 - 8.04 (2 H, m), 8.19 (1 H, d, J=8.1 Hz), 8.63 - 8.86 (1 H, m), 9.12 - 9.39 
(1 H, m) ppm; 13C NMR (150 MHz, CHLOROFORM-d) δ = 28.5, 28.6, 28.7, 28.9, 45.9, 
46.4, 49.3, 50.5, 50.5, 51.9, 52.2, 80.2, 80.3, 117.6, 125.6, 125.6, 129.9, 130.2, 130.5, 
134.4, 134.4, 136.3, 137.1, 146.7, 153.3, 155.5 ppm.  

 

 

4-methyl-N-((3R,5R)-5-methylpyrrolidin-3-yl)isoquinoline-5-sulfonamide 
(BRD5319).  To a solution of 22 (10 mg, 0.024 mmol, 1 equiv.) in dry THF (0.5 mL) was 
added triphenylphosphine (12.5 mg, 0.047 mmol, 2 equiv), imidazole (6.5 mg, 0.095 
mmol, 4 equiv), and iodine (12 mg, 0.047 mmol, 2 equiv) at room temperature.  The 
mixture was refluxed for 2 h.  The solvent was evaporated and the residue was dissolved 
in EA (10 mL), washed with Na2S2O3 (aq.), dried over sodium sulfate, and concentrated.  
The residue was further subjected to hydrogenation and deprotection as described in the 
general procedure to afford BRD5319 (4.1 mg, 57% yield over 3 steps), which is purified 
by prep-HPLC.  1H NMR (500 MHz, CHLOROFORM-d) δ = 1.19 (3 H, d, J=6.3 Hz), 
1.26 (2 H, t, J=7.1 Hz), 1.69 (1 H, ddd, J=13.4, 8.3, 8.1 Hz), 2.94 (1 H, dd, J=11.2, 4.9 
Hz), 3.09 (3 H, s), 3.37 - 3.48 (2 H, m), 3.74 (1 H, q, J=6.8 Hz), 3.94 - 4.04 (1 H, m), 
7.64 (1 H, t, J=7.8 Hz), 8.18 (1 H, d, J=7.8 Hz), 8.51 (1 H, d, J=7.3 Hz), 8.57 (1 H, s), 
9.17 (1 H, s) ppm. 

 

 

(2S,4R)-4-(4-methylisoquinoline-5-sulfonamido)pyrrolidine-2-carboxylic acid 
(BRD7953).  To a 4 mL capped vial were added alcohol 22 (14.8 mg, 0.035 mmol, 1 
equiv.), TEMPO (1.1 mg, 0.007 mmol, 0.2 equiv.), and bis-acetoxy-iodobenzene (BAIB) 
(30 mg, 0.093 mmol, 2.7 equiv.) in 0.5 mL acetonitrile/water (1:1).  The reaction mixture 



 S100 

was stirred for 2 h and quenched with a saturated aqueous Na2SO3 solution (3 mL).  
Acetonitrile was evaporated under reduced pressure, acidified with a 1 M HCl solution 
(pH~3).  The acidic aqueous phase was extracted three times with EA.  The combined 
organic extracts were dried over sodium sulfate, filtered, and evaporated in vacuo to yield 
an oily residue that was subjected to TFA/CH2Cl2 (1:1) directly.  Final product BRD7953 
(0.8 mg, 7% yield over two steps) was purified by prep-HPLC.  1H NMR (300 MHz, 
MeOD) δ = 1.27 (1 H, s), 1.91 (1 H, d, J=1.1 Hz), 2.41 (2 H, dd, J=7.5, 6.6 Hz), 3.01 - 
3.06 (3 H, m), 3.95 (1 H, d, J=6.2 Hz), 4.10 (1 H, s), 7.74 - 7.82 (1 H, m), 8.32 - 8.38 (1 
H, m), 8.38 - 8.43 (1 H, m), 8.45 (1 H, s), 9.17 (1 H, s) ppm. 

 

 

N-((3R,5S)-5-(aminomethyl)pyrrolidin-3-yl)-4-methylisoquinoline-5-sulfonamide 
(BRD9949). 1H NMR (500 MHz, METHANOL-d4) δ = 1.76 - 1.89 (1 H, m), 2.11 (1 H, 
s), 2.62 - 2.76 (2 H, m), 2.98 (1 H, dd, J=11.5, 5.1 Hz), 3.09 (3 H, s), 3.19 (1 H, dd, 
J=11.5, 6.1 Hz), 3.35 - 3.44 (1 H, m), 3.81 - 3.92 (1 H, m), 7.80 (1 H, t, J=7.8 Hz), 8.37 
(1 H, d, J=8.3 Hz), 8.45 - 8.55 (2 H, m), 9.21 (1 H, s) ppm. 

 

 

N-((3R,5R)-5-(aminomethyl)pyrrolidin-3-yl)-4-methylisoquinoline-5-sulfonamide 
(BRD7071). 1H NMR (300 MHz, MeOD) δ = 2.69 - 2.74 (1 H, m), 2.85 (1 H, d, J=7.3 
Hz), 3.01 - 3.07 (3 H, m), 3.10 - 3.19 (2 H, m), 3.78 (2 H, s), 7.71 - 7.80 (1 H, m), 8.33 (1 
H, d, J=8.3 Hz), 8.44 (1 H, s), 8.46 - 8.53 (1 H, m), 9.16 (1 H, s) ppm; 13C NMR (150 
MHz, MeOD) δ = 20.9, 34.9, 36.2, 52.0, 52.3, 54.9, 55.0, 58.8, 63.8, 125.7, 125.8, 128.5, 
130.6, 132.5, 132.6, 134.6, 134.6, 137.5, 137.6, 146.7, 151.7 ppm. 
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N-((3R,5R)-5-(azidomethyl)pyrrolidin-3-yl)-4-methylisoquinoline-5-sulfonamide 
(BRD2880). 1H NMR (500 MHz, CHLOROFORM-d) δ = 2.31 - 2.39 (1 H, m), 3.02 - 
3.10 (2 H, m), 3.12 (3 H, s), 3.37 - 3.45 (2 H, m), 3.49 - 3.56 (1 H, m), 3.96 (1 H, d, J=3.4 
Hz), 5.38 (1 H, d, J=8.3 Hz), 7.65 (1 H, t, J=7.8 Hz), 8.20 (1 H, d, J=8.3 Hz), 8.56 - 8.63 
(2 H, m), 9.18 (1 H, s) ppm. 

 

 

N-((3R,5S)-5-(azidomethyl)pyrrolidin-3-yl)-4-methylisoquinoline-5-sulfonamide 
(BRD3192). 1H NMR (300 MHz, CHLOROFORM-d) δ = 1.96 - 2.08 (2 H, m), 3.00 (1 
H, dd, J=11.2, 4.6 Hz), 3.09 (3 H, s), 3.26 (2 H, dt, J=11.7, 5.9 Hz), 3.31 - 3.40 (1 H, m), 
3.50 - 3.60 (1 H, m), 3.94 - 4.03 (1 H, m), 7.64 (1 H, t, J=7.8 Hz), 8.20 (1 H, dd, J=8.2, 
1.2 Hz), 8.51 (1 H, dd, J=7.5, 1.3 Hz), 8.57 (1 H, s), 9.18 (1 H, s) ppm; 13C NMR (75 
MHz, CHLOROFORM-d) δ = 21.7, 36.5, 53.0, 54.9, 55.6, 56.0, 124.9, 127.1, 130.2, 
132.2, 132.8, 134.9, 148.7, 152.1 ppm. 

 

 

N-((3R,5S)-5-(aminooxymethyl)pyrrolidin-3-yl)-4-methylisoquinoline-5-sulfonamide 
(BRD7569). 1H NMR (500 MHz, METHANOL-d4) δ = 1.87 - 1.96 (1 H, m), 2.00 - 2.08 
(1 H, m), 2.92 (1 H, dd, J=11.2, 5.9 Hz), 3.08 (3 H, s), 3.25 (1 H, dd, J=11.5, 6.1 Hz), 



 S102 

3.52 - 3.62 (2 H, m), 3.63 - 3.69 (1 H, m), 3.83 - 3.90 (1 H, m), 7.79 (1 H, t, J=7.8 Hz), 
8.36 (1 H, d, J=8.3 Hz), 8.48 (1 H, s), 8.51 (1 H, d, J=7.3 Hz), 9.19 (1 H, s) ppm. 

 

 

N-(((2S,4R)-4-(4-methylisoquinoline-5-sulfonamido)pyrrolidin-2-yl)methyl)aceta-
mide (BRD8899). 1H NMR (500 MHz, METHANOL-d4) δ = 1.78 - 1.87 (1 H, m), 1.93 
(3 H, s), 1.98 - 2.06 (1 H, m), 2.87 (1 H, dd, J=11.2, 5.9 Hz), 3.05 - 3.08 (3 H, m), 3.17 - 
3.28 (3 H, m), 3.38 - 3.46 (1 H, m), 3.81 - 3.88 (1 H, m), 7.78 (1 H, t, J=7.8 Hz), 8.35 (1 
H, d, J=8.3 Hz), 8.46 (1 H, s), 8.49 (1 H, d, J=6.3 Hz), 9.18 (1 H, s) ppm; 13C NMR (150 
MHz, METHANOL-d4) δ = 22.2, 22.7, 37.5, 44.6, 54.2, 55.9, 58.4, 127.0, 129.9, 132.0, 
133.8, 133.8, 135.9, 138.8, 148.0, 153.0, 173.8 ppm. 

 

 

N-(((2R,4R)-4-(4-methylisoquinoline-5-sulfonamido)pyrrolidin-2-yl)methyl)aceta-
mide (BRD5749). 1H NMR (500 MHz, METHANOL-d4) δ = 1.52 (1 H, dd, J=8.1, 5.1 
Hz), 1.91 - 1.98 (3 H, m), 2.26 - 2.38 (1 H, m), 2.86 - 2.92 (1 H, m), 3.02 - 3.06 (3 H, m), 
3.11 (1 H, dd, J=11.2, 6.8 Hz), 3.19 (1 H, dd, J=14.9, 8.1 Hz), 3.23 - 3.28 (2 H, m), 3.80 
(1 H, t, J=7.3 Hz), 7.75 (1 H, t, J=7.8 Hz), 8.32 (1 H, d, J=7.8 Hz), 8.44 (1 H, s), 8.47 (1 
H, d, J=7.3 Hz), 9.15 (1 H, s) ppm. 
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N1-(((2S,4R)-4-(4-methylisoquinoline-5-sulfonamido)pyrrolidin-2-yl)methyl)octane-
diamide (BRD4717). To bis(2,5-dioxopyrrolidin-1-yl) octanedioate 21 (10 equiv.) 
dissolved in 1 mL DMF was added amine 24, which was obtained by hydrogenation of 
azide 24 (11 mg, 0.024 mmol, 1 equiv.).  The reaction mixture was stirred at room 
temperature overnight, after which ammonia (2 mL, 1 mmol, 0.5 M in THF) was added.  
The reaction mixture was stirred at room temperature for 2 h and volatiles were removed 
under reduced pressure to yield an oily residue.  The residue was subjected to 
TFA/CH2Cl2 (1:1) directly, and the final product BRD4717 (4 mg, 34% yield over four 
steps) was purified by prep-HPLC.  1H NMR (500 MHz, CHLOROFORM-d) δ = 1.39 (3 
H, td, J=12.0, 6.3 Hz), 1.49 - 1.56 (5 H, m), 1.56 - 1.73 (36 H, m), 2.18 (2 H, dddd, J=8.3, 
5.6, 5.4, 2.7 Hz), 2.22 - 2.30 (3 H, m), 2.81 - 2.87 (1 H, m), 2.90 - 2.92 (3 H, m), 2.97 - 
3.00 (3 H, m), 3.04 (1 H, dd, J=12.0, 4.6 Hz), 3.08 - 3.11 (3 H, m), 3.15 (1 H, d, J=12.2 
Hz), 3.56 - 3.62 (2 H, m), 3.94 (1 H, ddd, J=4.5, 2.4, 2.3 Hz), 5.50 - 5.55 (1 H, m), 6.02 - 
6.08 (1 H, m), 6.19 (1 H, dd, J=6.3, 4.4 Hz), 7.65 (1 H, t, J=7.8 Hz), 8.04 (1 H, s), 8.19 (1 
H, d, J=8.3 Hz), 8.49 (1 H, d, J=6.3 Hz), 8.56 (1 H, s), 9.17 (1 H, s) ppm. 

 

 

N1-(((2R,4R)-4-(4-methylisoquinoline-5-sulfonamido)pyrrolidin-2-yl)methyl)octane-
diamide (BRD1469). To bis(2,5-dioxopyrrolidin-1-yl) octanedioate 21 (10 equiv.) 
dissolved in 1 mL DMF, was added amine 19, which was obtained by hydrogenation of 
azide 18 (6.7 mg, 0.015 mmol, 1 equiv.).  The reaction mixture was stirred at room 
temperature overnight, after which ammonia (2 mL, 1 mmol, 0.5 M in THF) was added. 
The reaction mixture was stirred at room temperature for 2 h and volatiles were removed 
under reduced pressure to yield an oily residue.  The residue was subjected to 
TFA/CH2Cl2 (1:1) directly, and the final product BRD1469 (3.4 mg, 48% yield over four 
steps) was purified by prep-HPLC.  1H NMR (500 MHz, CHLOROFORM-d) δ = 1.34 - 
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1.47 (4 H, m), 1.54 (2 H, d, J=9.3 Hz), 1.64 (14 H, br. s.), 1.67 - 1.87 (7 H, m), 2.19 - 
2.34 (5 H, m), 3.02 - 3.13 (4 H, m), 3.23 (1 H, dd, J=11.2, 6.3 Hz), 3.30 - 3.43 (2 H, m), 
3.47 - 3.56 (1 H, m), 3.84 - 3.93 (1 H, m), 5.53 (1 H, br. s.), 6.05 (1 H, br. s.), 6.32 (1 H, 
d, J=4.9 Hz), 7.65 (1 H, t, J=7.8 Hz), 8.17 (1 H, d, J=7.8 Hz), 8.48 (1 H, d, J=7.3 Hz), 
8.56 (1 H, s), 9.16 (1 H, s) ppm. 

 

 

((2S,4R)-4-(4-methylisoquinoline-5-sulfonamido)pyrrolidin-2-yl)methyl 2-(2-(2-ami-
noethoxy)ethoxy)ethylcarbamate (BRD0200).  Compound BRD0200 was synthesized 
following known procedure.4 1H NMR (500 MHz, CHLOROFORM-d) δ = 1.83 (2 H, dd, 
J=14.4, 7.1 Hz), 1.91 - 2.15 (13 H, m), 2.91 (2 H, t, J=5.1 Hz), 2.99 - 3.08 (2 H, m), 3.10 
(3 H, s), 3.23 (1 H, dd, J=11.2, 5.4 Hz), 3.39 (2 H, q, J=5.0 Hz), 3.51 - 3.61 (4 H, m), 
3.61 - 3.69 (6 H, m), 3.92 - 4.00 (2 H, m), 4.06 (1 H, dd, J=11.2, 4.4 Hz), 5.56 (1 H, br. 
s.), 7.65 (1 H, t, J=7.6 Hz), 8.19 (1 H, d, J=6.8 Hz), 8.51 (1 H, d, J=6.3 Hz), 8.57 (1 H, s), 
9.17 (1 H, s) ppm. 

 

 

((2R,4R)-4-(4-methylisoquinoline-5-sulfonamido)pyrrolidin-2-yl)methyl 2-(2-(2-ami-
noethoxy)ethoxy)ethylcarbamate (BRD8254).  Compound BRD8254 was synthesized 
following known procedure.Error! Bookmark not defined.  1H NMR (300 MHz, 
MeOD) δ = 2.33 (1 H, s), 2.78 - 2.92 (3 H, m), 2.99 - 3.08 (3 H, m), 3.09 - 3.19 (1 H, m), 
3.48 - 3.59 (4 H, m), 3.59 - 3.65 (4 H, m), 3.80 (1 H, d, J=7.5 Hz), 3.96 - 4.11 (2 H, m), 
7.72 - 7.82 (1 H, m), 8.31 - 8.38 (1 H, m), 8.42 - 8.54 (2 H, m), 9.17 (1 H, s) ppm. 
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(2S,4R)-tert-butyl 2-(azidomethyl)-4-(4-methylisoquinoline-5-sulfonamido)pyrroli-
dine-1-carboxylate (23).  1H NMR (300 MHz, CHLOROFORM-d) δ = 1.45 (9 H, s), 
2.01 - 2.07 (1 H, m), 2.07 - 2.29 (2 H, m), 2.97 - 3.08 (3 H, m), 3.23 - 3.35 (1 H, m), 3.35 
- 3.60 (1 H, m), 3.60 - 3.70 (1 H, m), 3.96 - 4.20 (3 H, m), 5.87 - 6.08 (1 H, m), 7.60 (1 
H, t, J=7.5 Hz), 8.16 (1 H, d, J=8.3 Hz), 8.44 (1 H, d, J=6.6 Hz), 8.48 - 8.64 (1 H, m), 
9.00 - 9.32 (1 H, m) ppm; 13C NMR (75 MHz, CHLOROFORM-d) δ = 13.7, 14.2, 21.1, 
21.7, 28.4, 30.7, 55.2, 60.4, 64.4, 124.9, 132.2, 132.4, 134.9, 136.6, 148.5, 152.0 ppm. 

 

 

(2R,4R)-tert-butyl 2-(aminomethyl)-4-(4-methylisoquinoline-5-sulfonamido)pyrroli-
dine-1-carboxylate (19).  1H NMR (300 MHz, MeOD) δ = 1.43 (9 H, s), 1.85 -1.97 (1 H, 
m), 2.42 – 2.53 (1 H, m), 3.06 (3 H, s), 3.71 - 3.87 (3 H, m), 7.72 - 7.80 (1 H, m), 8.33 (1 
H, d, J=8.1 Hz), 8.44 (1 H, s), 8.51 (1 H, d, J=7.7 Hz), 9.16 (1 H, s) ppm. 

 

 

(2S,4R)-tert-butyl 2-(acetamidomethyl)-4-(4-methylisoquinoline-5-sulfonamido) pyr-
rolidine-1-carboxylate (BRD2816). 1H NMR (500 MHz, CHLOROFORM-d) δ = 1.19 - 
1.32 (1 H, m), 1.46 (9 H, br. s.), 1.94 (3 H, s), 2.01 - 2.09 (1 H, m), 2.16 - 2.27 (1 H, m), 
3.07 (3 H, s), 3.15 - 3.26 (1 H, m), 3.33 - 3.45 (1 H, m), 3.45 - 3.55 (1 H, m), 3.55 - 3.71 
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(1 H, m), 3.94 - 4.17 (2 H, m), 6.00 - 6.16 (1 H, m), 7.13 (1 H, d, J=3.9 Hz), 7.66 (1 H, t, 
J=7.6 Hz), 8.20 (1 H, d, J=7.8 Hz), 8.47 (1 H, d, J=7.3 Hz), 8.50 - 8.66 (1 H, m), 9.06 - 
9.29 (1 H, m) ppm. 

 

 

(2R,4R)-tert-butyl 2-(acetamidomethyl)-4-(4-methylisoquinoline-5-sulfonamido) pyr-
rolidine-1-carboxylate (33). 1H NMR (500 MHz, CHLOROFORM-d) δ = 1.37 - 1.54 (9 
H, m), 2.01 - 2.12 (4 H, m), 2.25 - 2.38 (1 H, m), 3.03 - 3.15 (3 H, m), 3.50 - 3.73 (4 H, 
m), 3.93 (1 H, br. s.), 4.03 (1 H, d, J=6.3 Hz), 6.73 (1 H, br. s.), 7.62 (1 H, t, J=7.6 Hz), 
7.96 (1 H, br. s.), 8.15 (1 H, d, J=8.3 Hz), 8.38 (1 H, d, J=6.3 Hz), 8.56 (1 H, s), 9.15 (1 
H, s) ppm; 13C NMR (150 MHz, CHLOROFORM-d) δ = 22.0, 23.5, 28.7, 28.8, 34.1, 
44.0, 53.3, 54.3, 56.5, 80.8, 125.1, 127.9, 130.4, 131.5, 132.6, 134.6, 137.1, 148.6, 148.7, 
152.1, 172.3 ppm. 

 

  

(S)-O-(1-(4-methylisoquinolin-5-ylsulfonyl)pyrrolidin-3-yl)hydroxylamine 
(BRD2916). 1H NMR (300 MHz, CHLOROFORM-d) δ = 2.05 - 2.25 (2 H, m), 2.25 - 
2.37 (1 H, m), 2.94 - 3.13 (4 H, m), 3.48 - 3.68 (3 H, m), 3.68 - 3.86 (2 H, m), 4.40 - 4.52 
(1 H, m), 5.43 - 5.60 (2 H, m), 7.56 - 7.69 (1 H, m), 8.12 - 8.30 (2 H, m), 8.56 (1 H, s), 
9.16 (1 H, s) ppm. 
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(1E,2E)-3-(4-bromophenyl)acrylaldehyde O-(S)-1-(4-methylisoquinolin-5-ylsulfonyl) 
pyrrolidin-3-yl oxime (BRD6284). To the solution of oxyamine BRD2916 (1 equiv.) 
and trans-4-Bromocinnamaldehyde (1 equiv.) in dry methanol, was added a catalytic 
amount of acetic acid (0.1 equiv.).  The mixture was stirred overnight under 50 ºC, after 
which the solution was concentrated and the product was purified by prep-HPLC. 1H 
NMR (500 MHz, METHANOL-d4) δ = 2.42 (2 H, br. s.), 3.07 (3 H, s), 3.65 (2 H, d, 
J=7.8 Hz), 3.77 (2 H, d, J=3.9 Hz), 3.83 (2 H, s), 6.95 (1 H, d, J=9.8 Hz), 7.01 - 7.07 (1 
H, m), 7.48 (2 H, m), 7.55 (2 H, m), 7.76 (1 H, s), 8.17 (1 H, d, J=9.8 Hz), 8.32 - 8.38 (2 
H, m), 8.48 (1 H, s), 9.19 (1 H, s) ppm. 
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