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Biochemistry Experimental Section

Materials. Bortezomib was from LC laboratories (Woburn, MA). G5 isopeptidase inhibitor 1
(50-230-7928) was from Calbiochem (Philidelphia, PA). HisgUSP9x, ubiquitin aldehyde, HA-
ubiquitin vinylsulfone, ubiquitin vinylsulfone, NSC 632839 hydrochloride was from Boston
Biochem (Cambridge, MA). Cy5-ubiquitin-VME was from UbiQ. Antibodies: anti-K48-linked
ubiquitin, clone APU2; anti-K63-linked ubiquitin, clone APU3, were from Millipore (Billerica, MA);
H-552; anti-Mdm2, SC-13161 were from Santa Cruz (Santa Cruz, TX); anti-PARP, 9542; anti-Abl,
2862; p—tubulin, 2156 were from Cell Signaling Technologies (Beverley, MA). Anti-actin was clone
AC-40, A3853 and anti-GAPDH was clone G9295. Anti-HA Clone 3F10 was from Roche
(Indianapolis, IN). HRP conjugated secondary antibodies were from AbCam (Cambridge, MA).

Compounds were synthesized as described in the Supporting Materials.

FACS analysis. FACS was carried out on a Beckman FACS-Calibur. For HEK 293T and
K562, cells were resuspended by repeated pipetting/agitation of the incubation media, followed
by dilution into PBS. For Cos-1, MCF-7, and CHO cells, media was removed and trypsin was
added. Harvested cells were placed in FACS buffer (0.5% FBS in PBS with 3 ug/ml propidium
iodide) 30 s prior to analysis. All data were analyzed using FlowJo V10, from TreeStar (Ashland,
OR). Approximately 2500 cells were sorted per replicate. Cells were sorted by propidium iodide
dye exclusion to give a “viable population”. GFP positive cells within this group were identified
relative to untransfected controls. Then the geometric mean of the whole GFP positive population
within the viable population was calculated. Typical transfection efficiencies for ¢/ ubiquitin-GFP
were 60-70% for both Cos-1 and HEK 293T and 25-40% for CHO cells, based on GFP positive

cells.



Lysate assays. Biochemistry experiments were performed as previously described 2 Cells
overexpressing HA-ubiquitin were prepared as above. Pellets were typically stored at -80 °C until
required, at which time they were thawed on ice. Cell lysis was performed in lysis buffer using a
Dounce homogenizer. Crude lysate was centrifuged at 17000 g for 10 min at 4 °C, after which
time the concentration of the lysate was adjusted to 1 mg/ml (Bradford assay with an IgG
standard). The lysate was aliquoted into PCR strip tubes (typical volumes 75-50 ulL) and
compound in DMSO was added to this to give a final concentration of DMSO of 1%. Tubes were
briefly centrifuged, overlaid with Chill-out wax (50 uL) and placed in a PCR machine at 37 °C with
heated lid set to 37 °C. Aliquots (9 uL) were removed at the stated times and immediately
quenched in (2X final concentration) reducing (dithiothreitol) loading buffer and frozen (-19°C) till
required. Western blot analysis was carried out using standard methods. Samples were resolved
by SDS-PAGE, transferred to PVDF [(0.45 um) (Towbin buffer, tank apparatus, 90 V, 1 h, then
overnight at 30 V, 4 °C)] then blocked in 15% milk in TBS-T HS (100 mM Tris HCI, pH 7.6, 500
mM NaCl, 0.5% Tween-20) for at least 2 h at RT. Afterward, membrane was washed in TBS-T
HS then probed with anti HA-HRP (1:18000) for 1.33 h at RT. Membrane was washed 3 times in
TBS-T HS (15 min) then once in TBS (15 min) and exposed to ECL Il and visualized using blue
biofilm. The dynamic range of the assay at the 2 h time point was approximately 5 for HEK 293T
and 2.5 for Cos-1 cell lysates, which showed the same trend as observed for HEK 293T cells.
When required, membranes were stripped in 100 mM glycine pH 4, 500 mM NaCl, 1% SDS, 5

mM BME, at 55 °C for 19 min, then analyzed.

Ubiquitin-VS activity profiling. Experiments were performed as previously described *
2. Lysates (1.0 - 1.5 mg/ml) were treated with inhibitor (or 1% DMSO control) for 19-60 min at 37
°C (see text). HA-Ub-VS (0.7-1.5 uM) or Cy5-ubiquitin-VME (250 nM) was added and incubated

for 19-25 min. Samples were quenched in 2X (final concentration) reducing Laemmli buffer. For



recovery experiments, a concentrated lysate (6 mg/ml) was treated with compound C14 (250 uM)
and incubated for 40 min. Afterward, the lysate was diluted to 0.6 mg/ml (final concentration of
inhibitor 25 uM) in lysis buffer, then HA-Ub-VS was added (note, under these final conditions HA-
Ub-VS outcompetes the inhibitor). Aliquots were quenched in 2x (final concentration) reducing
Laemmli buffer.

Cell experiments were carried out as above with some modifications. For Cos-1 and MCF-
7 cells, after trypsinization, the cell/trypsin mixture was diluted with complete media and
centrifuged, then washed three times with PBS. Cell pellets were lysed on an ice/salt bath and

lysate was centrifuged for 5 min.

Enzyme assays. Kinetic assays were performed on a Biotek plate reader at 25 °C by
monitoring release of either: AMC by change in fluorescence (excitation wavelength 360 nm,
emission wavelength 460 nm) or 2-naphthol by change in fluorescence (excitation wavelength
280 nm, emission wavelength 429 nm). For ficin and papain, enzyme was preincubated for 30
min with inhibitor prior to addition of substrate (Z-Arg-AMC). The final concentration of DMSO in
all assays was 2%. Ficin and papain (8 ug/mL) were assayed in 100 mM potassium phosphate,
pH 6.8, 0.4 mM B-mercaptoethanol with the substrate Z-Arg-AMC (300 uM; papain: Ky, = 240 uM,

Keat = 0.07 s7).

SENP assays. The compounds were initially tested for the ability to inhibit the processing
of SUMO2-modified RanGap1 by the catalytic domain of SENP6. The recombinant catalytic
domain of SENPG6 (200 nM) was preincubated with different concentrations of the inhibitor for 30
min at room temperature before adding the substrate Rangap1-SUMO2 (3 uM), the reaction
was carried out at 37 ° C for 10 min. The reaction was stopped adding SDS loading buffer and

gel loaded for western blot analysis. Both SENP6 and Rangap1-SUMO2 contain a His tag and



are easily detected with an anti-His antibody. The reaction buffer used is: 50 mM Tris, pH 8, 20
mM NaCl, 5 mM DTT. The compounds were also assayed for the ability to inhibit the labeling of
endogenous SENPs with the activity-based probe SUMO2-vinlysulfone in cell extracts . Hela
cells were resuspended in a lysis buffer containing 50 uM inhibitor (10 mM Tris pH 7.4, 150 mM
NaCl, 5 mM EDTA, 1% TX100, 10 uM (each): leupeptin, MG132, 3,4-DCI and E64), and
incubated for 30 min before adding the probe. As control, lysis was performed in the presence
of NEM that efficiently prevented labeling of endogenous SENP6 and SENP1. The compounds

did not affect the labeling profile of SENPG6.

Progress curves for USP9x and USP7CD inhibition. To Hisg-USP9x (0.7 nM) in degassed
50 mM HEPES, pH 7.7, 150 mM NacCl, 0.75 mM BME, was added Ub-AMC (300 nM; Ky=
3401£100 nM, independently determined) and inhibitor (final concentration of DMSO = 1%). To
HissUSP7CD (41 nM) in degassed 50 mM in degassed HEPES pH 7.7, 150 mM NaCl, 0.75 mM
BME, was added UbAMC (814 nM; Ky=1.3+£0.3 uM) The reaction was monitored by following the
release of AMC. The concentration of AMC was determined from standard curves (note that the
inhibitor quenches AMC fluorescence, so standard curves were determined for each inhibitor
concentration). USP9x was unstable under these conditions, so a term was included to account
for nonspecific inactivation. The progress was fitted to the following mechanism, using Dynafit.

E + S <==> ES (rapid equilibrium, K, = 340 nM)
ES>E+P(0.35s™)
E > dead (0.0023 +0.0001s™)
E + 1 El (kon)

Cysteine reactivity profiling. Hela cell lysates are treated with DMSO or the C22 (50 uM)

for 22 min followed by IAA-alkyne probe for 20 min. Click chemistry and peptide analysis was

performed as described previously *°.



Chemistry Experimental Section

Synthesis of compounds

All reactions were carried out under an atmosphere of dry nitrogen supplied by a balloon. All
solvents and amine bases were either distilled before use or bought dry over molecular sieves.
All aqueous solutions were saturated unless otherwise stated.

General procedure 1. To a round bottom flask was added molecular sieves and a stir bar and the
flask was heated to dryness over a Bunsen flame, then cooled over vacuum for 20 min. The amine
was added to the flask, then a stopper was added and the flask flushed with dry nitrogen.
DMF/pyridine (1:1) was then added and the flask cooled to 4°C. The chloroformate was then
added drop-wise (neat if liquid or as a solution in DMF, if solid). After 1 h the reaction was warmed
to rt and run overnight. After this time NaHCO; and EtOAc was added and the reaction stirred for
5 min. The aqueous phase was extracted, then the organic phase was washed 3 times with 10%
CuSOQ,, three times with water, then once with brine. Organic phase was then dried with
magnesium sulfate, filtered and concentrated.

General procedure 2. The Boc protected compound was added to a dry flask, then HCI.LEt,O was
added. Mixture was stirred overnight after which time a solid formed. The solid was filtered,
washed 3 times with Et,O then concentrated in vacuo.

General procedure 3. A carboxylic acid, alcohol, EDCI and triethyl amine were stirred overnight
in DMF. After this time reaction was diluted with EtOAc, and water was added. This mixture was
stirred for 5 min, then phases were separated and the organic phase was washed three times
with water, and once with brine. The organic phase was dried with magnesium sulfate, filtered

and concentrated.



Synthesis of tert-butyl 4-hydoxybenzylcarbamate
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To 4-hyroxybenzylamine (5 g, 40 mmol) in DMF/pyridine (20 mL 5:1) was added Boc,0O XS at 4
°C and the reaction was stirred overnight at RT. At this point approx 0.5 ml 10 M NaOH was added
to the reaction and stirring was continued. After 30 min 250 mL water and 200 mL EtOAc were
added and the phases separated. The organic layer was washed sequentially with 10% copper
sulfate (2 times), sodium bicarbonate and brine. Organic phase was then dried over magnesium
sulfate, filtered and concentrated in vacuo. Chromatography on silica gel (elution 60-70% EtOAc
in hexane) yielded the purified product as a white solid. 6H (400 MHz, CD3;SOCD3) 1.144 (9H, s);
3.936 (2H, d, J=5.6Hz); 6.630 (2H, d, J=8.4Hz); 6.951 (2H, d, J=8.4Hz); 7.081 (1H, br s); 9.171

(1H, s).



Synthesis of N-Boc 4-(aminomethyl)phenyl (phenyl) carbonate C3
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Following General Procedure 1, tert-butyl 4-hydoxybenzylcarbamate (500 mg, 2.2 mmol) was
reacted with phenyl chloroformate (0.617 mg, 3.96 mmol) in DMF / pyridine (20 mL).
Chromatography on silica gel (gradient from 5 % EtOAc in hexanes to 40 % EtOAc in hexanes)

gave the target compound as a white solid (326 mg, 50%). 8H (400 MHz, CD3;SOCD3) 1.420 (9H,



s); 4.206 (2H, d, J=6.0Hz); 7.188-7.314 (6H, m); 7.6 (2H, t, J=7.6Hz). 5C (100 MHz, CD3SOCD3)
30.046; 45.672; 81.518; 123.292; 123.345; 124.077; 128.617; 130.632; 131.921; 140.558;

152.721; 153.812; 155.017; 159.755.



Synthesis of 4-(aminomethyl)phenyl (phenyl) carbonate hydrochloride C4

H o N/Boc H 5 .

_— ,

Qi i L
(o] (o] (o] (o]

L
1 VARIAN . ¢

STANDARD PROTON PARAMETERS

Sample Name:

Data Collected on:
echoj-inovad00

Archive directory:

Sample directory:

|
FidFile: PROTON ‘ ‘ ]
| |

3.269

—2.456

2.452
-0.045

|
Pulse Sequence: FROTON (a2pul)
Solvent: dmao I
Data collected om: Oct 27 2012

Temp. 25.0 C / 398.1 K

Operptor: longl2} ||

R-l;x. delay 1. oo’n-c
Pule 45.0 degrees

-0.048

Aed‘. time 2.561 sec
Width 6396.4 Mz

40 “’z-p-nuen. |
OBSERVE  H1, 399.7877188 Muz

FT gize 32768 l I
Total time 0 min{i29 ae S
] i ( <
-
l @ 8 3 |
e @

7,359
7.321

|
]
{

7.538

A e U
7.294

| | \
o ‘ R &8

o ERU ! T )
22.08 27.46
8 14.023.44 7 6 4 3 2 1 PpPm

Following General Procedure 2, C3 (90 mg, 0.26 mmol) was dissolved in 2 M HCl in Et,O (20 mL)
and stirred overnight at RT. The title compound was obtained as a white solid (36 mg, 50 %). 6H
(400 MHz, CD3SOCD3) 4.017 (2H, s); 7.294-7.341 (3H, m); 7.524 (2H, d, J=8.4Hz); 8.165 (3H,

s). ESI" (242 M-H* 100 %)

10



Synthesis of 4-chlorobenzyl 4-hydroxybenzylamine
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4-Chlorobenzaldehyde and 4-hydroxybenzylamine were mixed 1:1 in methanol (4 mL) and the
reaction was stirred for 1 h at room temp followed by a further 1 h at reflux. After cooling to 4 °C
and dilution into 20 mL total methanol, sodium borohydride (3 equivalents) was added portion-
wise over 1 h. The reaction was allowed to stir for a further h, after which time 200 mL EtOAc was
added and 250 mL water. Phases were separated and the organic layer was washed 3 times with
sodium bicarbonate and then with brihone. Organic layer was dried with magnesium sulfate,
filtered and concentrated to give the crude amine which was used without further purification. 6H
(400 mHz, CD3;0D) 3.594 (2H, s); 3.664 (2H, s); 7.711 (2H, d, J=8.8Hz); 7.107 (2H, d, J=8.8Hz);

7.282-7.295 (4H, m).

11



Synthesis of N-Boc 4-chlorobenzyl 4-hydroxybenzylamine
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Amine was dissolved in DMF/pyridine (20 mL 5:1) was added Boc,0O XS at 4 °C and the reaction
was stirred overnight at RT. At this point approx 0.5 ml 10 M NaOH was added to the reaction
and stirring was continued. After 30 min 250 mL water and 200 mL EtOAc were added and the
phases separated. The organic layer was washed sequentially with 10 % copper sulfate (2 times),
sodium bicarbonate and brine. Organic phase was then dried over magnesium sulfate, filtered
and concentrated in vacuo. Chromatography on silica gel (elution 30-40% EtOAc in hexane)
yielded the purified product as a white solid. (note: peaks are broad due to rotameric equilibria

about the N-Boc bond). sH (400 mHz, CD3SOCD3) 1.399; 4.195 (4H, br s); 6.664 (2H, d,
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J=8.4Hz); 6.979 (2H, d, J=7.8Hz); 7.156 (2H, m); 7.282-7.340 (2H, d, J=8.4Hz).



Synthesis of 4-(((4-chlorobenzyl) N-Boc amino)methyl)phenyl phenyl carbonate
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Following General Procedure 1, the title compound was prepared in 50% vyield. 6H (400 mHz,

CD3SOCD3) 1.339 (9H, s); 4.316 (4H, br s); 7.274-7.366 (1H, br s); 6.979 (11H, m); 7.441 (2H,

t, J=8.0Hz).
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Synthesis of 4-(((4-chlorobenzyl)amino)methyl)phenyl phenyl carbonate hydrochloride C5

\ ? @ — /@A” f
c Boe JJ\o cl OJJ\O

Agilent Technologies

Sample Name:
Data Collected on:

echoj-inova400
Archive directory:

e %
—TE :

FidFile: PROTON « 'S

P
Pulse Sequence: PROTON (s2pul)
Solvent: amso @

Data collected on: Nov 12 2012

A
3.274

Temp. 25.0 € / 298.1 K ©
Operator: longl23 (5,

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 2.561 sec i
Width 6396.4 Hz
69 repetitiona
OBSERVE  H1, 399.7877188 MK
DATA PROCESSING ey <
FT size 32768 o i
Total time 7 min I3 &

IS

"
E

S edbd-
7.429
145

7.347
7.326
—17.297

—7.279

—7.409

-0.043

-9.481

|
|
|
|

—_—2.208

= (\&____.__.,____________,./ ~— ,/ ‘ \j/ o \

— 17T T T e R et e s T Eaes i F T S R e R PR )

S 8 7 6 5 4 <3 2 =

Sample Name:
Data Collected on:
echoj-inova400
Azrchive directory:
Sample directory:

FidFile: CARBON

Pulse Seguence: CARBON (s2pul)
Solvent: dmso

Data collected on: Jan 30 2013 e
Temp. 25.0 € / 298.1 K a82232
operator: longl23 7888
TS
Relax. delay 1.000 sec i et

Pulse 45.0 degrees
Acq. time 1.304 sec

width 25133.5 Hz

14444 repetitions

OBSERVE C13, 100.5264340 Mm
DECOUPLE H1, 399.7897178 MHz
Power 33 4B

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT oize 65536

Total time 642 hr, 23 min

~=135.240

154.040
153,727
/136758

—154.605

WWWW- b Mo AT o A el

e

160 150 140 130 120 110 100 S0 80

14



2: Diode Array
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Following General procedure 2, The Boc protected precursor (100 mg, 0.22 mmol) was dissolved
in HCI/Et,O (20 mL) and stirred overnight at RT. The title compound was obtained as a white solid
(30 mg, 35 %). 5H (400 mHz, CD3SOCD3) 4.145 (4H, br s); 7.279-7.560 (13H, m); 9.481 (2H, br
s). 8C (100 mHz, CD3SOCD3) 52.256; 124.329; 124.543; 129.662; 131.639; 132.844; 133.410;

134.042; 134.813; 135.240; 136.758; 153.727; 154.040; 154.605. m/z (ESI") 368 (100% MH").
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Synthesis of 4-(aminomethyl)phenyl iso-butyl carbonate hydrochloride C6
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According to General Procedure 1, iso-butyl chloroformate was reacted with tert-butyl 4-
hydoxybenzylcarbamate in DMF:pyridine (20 mL). Purification by chromatography on silica gel
yielded the Boc product. Then according to General Procedure 2, the Boc product was treated
with HCI/Et,0O to yield the title compound. 8H (400 mHz, CD;SOCD3) 0.876 (6H, d, J=6.5Hz);
1.921 (1H, m); 3.95 (4H, m); 7.209 (2H, d, J=7.6Hz); 7.533 (2H, d, J=7.6Hz), 8.645 (3H, s). 5C
(100 mHz, CD3SOCD3) 21.813; 30.328; 44.527; 77.328; 124.436; 133.125; 135.125; 153.758;

156.156. m/z (ESI*) 224 (100% MH®).
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Synthesis of Amide C7
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2: Diode Array
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Phenyl isocyanate (261 mg, 2.2 mmol) was reacted with tert-butyl 4-hydoxybenzylcarbamate (500
mg, 2.2 mmol) in pyridine (20 mL) at 4 °C for 1 h prior to warming to rt. The product of this reaction
was treated according to General procedure 2, with HCI/Et,0O. This gave the titled product as a
white solid (100 mg, 30%). 6H (400 mHz, CD3;SOCD3) 4.107 (2H, s); 7.044 (1H, t, J=7.2Hz);
7.245-7.302 (4H, m), 7.444-7.493 (4H, m). 8C (100 mHz, CD3SOCD3) 45.000; 30.328; 121.247;

124.909; 125.871; 131.166; 132.539; 132.860; 137.148; 140.856; 154.208. m/z (ESI") 243.
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Synthesis of Amide C8

Boo Boc <y o HoN j\
H —
H — NJ\ o N~ ~O
NH, y H
PROTON
Agilent Technologies =
s Sample Name:

Data Collected on:
echoj—inovad00
Archive directory:

Sample directory:

FidFile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: cd3od
Data collected on: Jun 28 2013

4.824
—3.283

Temp. 25.0 € / 298.1 K
Operator: longl23

—1.553

~1.51

| Rolax. delay 1.000 sec

7,161
—17.147
—1.144

Acq
Width 6396.4 Hz

26 repetitions

OBSERVE H1, 399.7873950 Muz
DATA PROCESSING

s FT size 32768

Total time 7 min 37 sec

~3.287
t
5.
N
@
a
"
[
1]
n

10 9

STANDARD PROTON PARAMETERS

Agilent Technologies Sample Nama:

50.853
50.639
50.425

Data Collected on:
echoj-inovad00
Archive directory:

~49.998
549,784
49.571

Sample directory:

FidFile

Pulse Sequence: CARBON (sZpul)

Solvent.: cd3od

-® o
- 28

L Data collected on: Jun 28 2013

S8s88&8S

Scany

.«5 T = Temp. 25.0 C / 298.1 K

L i " Operator: longi23

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.304 sec

Width 25133.5 Hz

10576 xepetitions

OBSERVE C13, 100.5263526 MHz
{}DECOUPLE H1, 399.7893939 MHz

e o
| wALTZ-16 modulatea
.~ DATA PROCESSING
£ Line broadening 2.0 Hz
FT size 65536
Total time €423 hr, 56 min
i
1

121.483

153.453
2,130
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053113-AMIDC-2
1.38

7.5e+1
5.0e+1

2.5e+1 0.8

i 0.46
0i08——Vi o

000 050 100 150

ArAsan ARAINA A

2: Diode Array
Range: 8.696e+1

655

550 eo0 690  To0

1 Qran FQ. |

Following General Procedure 1, tert-butyl 4-aminobenzylcarbamate (500 mg, 2.2 mmol) was

treated with phenyl chloroformate (342 mg, 2.2 mmol). Silica chromatography yielded the Boc

compound (301 mg, 40%) as a white solid. Following General procedure 2, the Boc compound

(300 mg, 0.9 mmol) yielded the title compound (148 mg, 70%). 6H (400 mHz, CD3;SOCD3) 4.047

(2H, s); 7.147-7.614 (1H, m); 7.166-7.243 (4H, m), 7.63 (2H, d, J=8.3Hz). 8C (100 mHz,

CD3SOCD3) 45.153; 30.328; 121.483; 124.062; 127.908; 130.311; 131.654; 132.074; 142.130;

153.453. m/z (ESI*) 243.
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Synthesis of 4-(aminomethyl)phenyl phenylacetate hydrochloride C9

Boc

Agilent Technologies

HN™

Boc

Fo
= -
T3 e
s ad oyl
e e
i mas e e
c2a 8 >
SeR =
[
— v v v
8 6 5
7k
Agilent Technologies
° S
I 3
=
=

4.819

136.308
—133.333

—3.880

4.087

132.661

129.571

124.703

3.164

.

NH

2
%2
o

STANDARD PROTON PARAMETERS

Sample Name:

Data Collected on:
echoj-inovad00
Archive directory:

Sample directory:

FidFile

PROTON

Pulse Sequence:
cd3od

Solvent:
Pata collacted on:

PROTON

(s2pul)

Jun 26 2013

Temp. 25.0 € / 298.1 K
Operator:

long123

Relax. delay 1.000 sec

Pulse 45.0 degree:

q. time 2.561 sec
Width 6€396.4 Hz

32 repetitions

~1.304
1.268

~50,662
~50.448

399.7873950 Mz

$0.021
49.807

—49.601

STANDARD PROTON PARAMETERS
Sample Name:

Data Collected on:
echoj-inovad00
Archive directory:

Sample directory:

FiaFile: CARBON
Pulse Sequence: CARBON (sZpul)
Solvent: casea

Data collected on: Jun 26 2013

Temp. 25.0 C / 298.1 K
Operator: lengl23

Relax. delay 1.000 sec

100.5263526 Maz
399.7893939 Muz
g $@wer 33 am
& dantinucusly on
I WALTZ-16 modulated
para PROCESSING
Line broadening 1.0 Hz
FT size 65536

Total time €42 hr, 23 min
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U53113-1-Bn-ester-2

; 1.46 2: Diode Array i
4.0e+1 | Range: 5.242e+1| |/
=
2 2060 os ! 6.55

i 0.46 i : — - 5
0.0’7 1 — ‘

0o " 080 100 180 200 | 250 300 380 4h0 4k i ik TeRTTImTT
P 8 ; 300 350 400 450 500 550 600 650  7.00
1: Scan ES-

1 i Tic|

Following General procedure 3, phenylacetic acid (1.0 g, 7 mmol) was reacted with tert-butyl 4-
hydoxybenzylcarbamate (1.5 g, 7.0 mmol), EDCI (2.1g, 14.0 mmol) and triethyl amine (0.9 g, 9.0
mmol) in DMF (20 mL). Then following General procedure 2, the product (500 mg, 1.4 mmol) was
treated with Et,O.HCI and stirred overnight. The solid was filtered and washed three times with
Et,0 to give the pure compound as a white solid (212 mg, 60%). 6H (400 mHz, CD3;SOCD3) 3.880
(2H, s); 4.087 (2H, s); 7.120 (2H, d, J=8.2); 7.261 (1H, m); 7.326 (2H, m); 7.466 (2H, d, J=8.4).
3C (100 mHz, CD3;SOCD3;) 43.040; 44.947; 124.703; 129.571; 130.929; 131.692; 132.661;

133.333; 136.308; 154.140; 173.016. m/z (ESI") 242.
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Synthesis of Phenyl [4-(aminomethyl)phenyl]acetate hydrochloride C10

LY QT
Q. —~ H ;
OH o

STANDARD PROTON PARAMETERS
Agilent Technologies 3853223823233 8833HE885 sewle vame:
I3dVsadaandsNg23EaggEgass ¢
RO Rl e it R e T e S R e Y
= = ey % Paud Collacted on:
: -~ & @ gknoj-inovae0o
v £ - = |_-Afchive directory:
e Sample directory:
2 Fidrifp: PROTON
«
, Pulse Sequence: PROTON (s2pul)
Solvent: cd3od
Data collected on: Jun 25 2013
Temp. 25.0 C / 298.1 K
| operator: longl23
{ &
Relax. diflay 1.000 sec
Pulse 4570 degrees
Acq. t 2.561 sec
Width €396.4 Hz
“26 repetitions
o 1 OBSERVE  H1, 399.7873950 MHz
52 t DATA PROCESSING
o= |
~1
e I .
R o i T e s e e e e —— T T i
12 11 10 ~ ) 8 & 6 5 3 2
3.49.82 2.02
1.64.55 2.10
STANDAKD FXUTUN FARARETERS
Agilent Technologies coqdeg Soe Mama
e o e
2848 ¢S Data Collectea on:
L echoj-inovad00
Archive directory:
Sample directory:
FidFile: CARBON
Pulse Sequence: CARBON (s2pul)
Solvent: cd3od
Data collected on: Jun 25 2013
Temp. 25.0 C / 298.1 K
Operator: longl23
Relax. delay 1.000 sec
pulse 45.0 degrees
2 Acq. time 1.304 sec
= »  Widtn 25133.5 He
s & 1668 repetition
o OBSERVE C13, 100.5263526 MHz
T DECOUPLE H1, 399.7893939 MHz
Power 33 dB
sgS8 continuously on
GE@ S WALTZ-16 modulated
S ia8% DATA PROCESSTNG
]2 S ISne broadening 1.5 Hz
il 4
L ¢ FT size 65536
v w: | %Tal time 6423 hr, 56 min
- { |
=8 i J
5= |
23 a3 ]l | -
-3 B H |
oz SA I
8 | ‘ =
= ’ g
\ | |
| |
|
i | |
| {
il

Tr v“'!'V"'

220 200 180 160 140 120

T T T T R T T ] !

24



2: Diode Array

A 1.44 Range: 4.593e+1
4.0e+1
] 655
o 2.0e+
= 0.38
00 Pand
000 050 100 150 200 250 300 350 400 450 500 550 600 650 : S7 00ES+ |
|053113-Ph-Ig-2 : Scan ES*

Following General procedure 3, N-Boc [(4-aminomethyl)phenyl]acetic acid (1.0 g, 3.7 mmol) was
reacted with phenol (0.4 g, 3.7 mmol), EDCI (1.0 g, 7.4 mmol) and triethyl amine (0.4 g, 3.7 mmol)
in DMF (10 mL). Then following General procedure 2, the product (400 mg, 1.1 mmol) was treated
with Et,O.HCI and stirred overnight. The solid was filtered and washed three times with Et,O to
give the pure compound as a white solid (222 mg, 80%). 8H (400 mHz, CD;SOCD3) 3.927 (2H,
s); 4.098 (2H, s); 7.120 (2H, d, J=8.2); 7.261 (1H, m); 7.326 (2H, m); 7.466 (2H, d, J=8.4). 3C
(100 mHz, CD3;SOCD3) 42.643; 45.260; 110.000; 123.761; 128.213; 131.540; 131.692; 132.623.;

134.676; 137.766; 172.887. m/z = C45H1sNO, 242 (MH")
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Synthesis of N-Boc 4-(aminomethyl)phenyl (4-fluorophenyl) carbonate

STANDARD PROTON PARAMETERS
Sample Name:

pPata Collected on:
echoj -inovad00
Archive directory:

Sample directory:
FidFile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: dmso

Data collected on: Nov 3 2012

Temp. 25.9Q.C / 298.1 K
Operagorg IPnalal
58 -

Relak. Sellay 1.000 sec
Pulse 45:0 degrees
Acq. Hime 2.561 sec

wmih 6396.4 u=

33 fepdtitions
onsE w1, 399.7877108 Muz
DATA | PROCESSING
FT aizel 32768
Total Yfme 0 min 29 sec

—17.243

‘awg Soc

“irkapAQHE0T Technologies
Data Collected on:
echoj -inova400
Archive directory:
Sample directory:
Fiarile: camson
Pulse Sequence: CARBON (a2pul)

Solvent: dmso
Data collected on: Apr 17 2013

—1508.893
———182.461

131,219

126,374
/126,282

124,077
119,507

119.270

~4.100

4.085

26

3.270

—43.245

43.039

——2.455

—42.620

42,424
—42.200

VARIAN

miriw AQilent Technologies

Data Collected on:

Archive directory:

Samp:

directory:

Apr 17 2013

r-," - 25.0C / 298.1 K
opePater: longias

Relax. delay 1.000 sec
Pulse 45.0 degr
Acg. time 1.304 sec
Width 25133.5 Nz
11826 repetitions

| OBSERVE €13, 100.5264340 Mu=

DECOUPLE m1.
Power 33 aB
continucusly on
WALTZ-16 modulated

DATA PROCESSING
Line broadening 0.5 Hz

FT size 65536

Total time 642 hr,

399.7897178 Mu=

23 min




Following General Procedure 1, tert-butyl 4-hydoxybenzylcarbamate (500 mg, 2.2 mmol) was
reacted with p-fluorophenyl chloroformate (0.689 mg, 3.96 mmol) in DMF / pyridine (20 mL).
Chromatography on silica gel (gradient from 5% EtOAc in hexanes to 40% EtOAc in hexanes)
gave the target compound as a white solid (326 mg, 50%). 8H (400 MHz, CD3;SOCD3) 1.349 (9H,
s); 4.092 (2H, d, J=6.0Hz); 7.243-7.284 (4H, m); 7.377-7.408 (4H, m). 8C (100 MHz, CD3;SOCD3)
10.320; 45.893; 80.960; 119.270 + 119.507; 124.077; 126.282 + 126.374; 131.219; 141.641;

149.912; 152.461; 154.834; 158.893; 161.777; 164.188.
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Synthesis of 4-(aminomethyl)phenyl (4-fluorophenyl) carbonate hydrochloride C11

H
o’lLo oJLo HCI

Agilent Technologies

Sample Name:
Data Collected on:
acho - inovad0o
Archive directory: > (2]

Sample directory:

FidFile: PROTON

-2.459

—2.450

Pulse Sequence: PROTON (s2pul)
Solvent: dmac
Data collected on: Nov 8 2012

Temp. 25.0 C / 298.1 K
Operator: longl23

-0.046

Relax. delay 1.000 sec

49 repetitions
ORERRVEL (X1, 399:7877188 MEx
DATA PROCESSING
FT afze 32768 |
Total time 7 min 37 sec

{ [

B
‘\f"

g

i

~17.509

~8.137

(e

2.201.68

- Agilent Technologies

Sample Name:
Data Collected on:
echod -inova400
Archive directory:

Sample directory:

Fidrile: CAREON

126.374
/-126.282

—124.512
-43.245
~43.039
42.826
=TTon
42.406
—42.200
—41.994

Pulse Sequence: CARBON (s2pul)
Solvent: dmso
Data collected on: Jan 31 2013

133,607

Temp. 25.0 C / 298.1 K |
Operator: longl23

Relax. delay 1.000 sec
Fales 4810 degrees
Acq. time 1.304 sec |
Widih 25133.5 Az |
12916 repetitions |
OBSERVE C13, 100.5264340 MH= 1
DECOUPLE m1. 399.7897178 Mm=
Power 33 4B

continucusly on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Es

PT aize 65536

Total time 642 hr, 23 min

119,553
119.316

44.626

—135.530

—153.697

154.666
149.844

164.219
. —161.007
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2 Do Arary

013 1eng FNH2 Rarge 2.V68001

1.8

2001
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: 1001 343
0o
0.00 0.% 100 150 200 2, aco 360 42 4% 00 550 600 L 700
- e
Q1 Mkong-I-Ni-2 : 1 Scoa LS

Following General Procedure 2, Boc compound (100 mg, 0.28 mmol) was dissolved in HCI/Et,O
(20 mL) and stirred overnight at RT. The title compound was obtained as a white solid (50 mg, 60
%). SH (400 MHz, CD3SOCD3) 4.008 (2H, s); 7.243-7.284 (4H, m); 7.261 (2H, d, J=8.8Hz); 7.380-
7.409 (4H, m); 7.519 (2H, d, J=8.4Hz); 8.137 (3H, br s). 3C (100 MHz, CD3SOCD3) 44.626;
119.316; 119.553; 124.512; 126.282; 126.384; 135.530; 149.844; 153.647; 154.666; 161.807;

164.219. m/z (ESI*) 262 (100% MH").
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Synthesis of 4-(aminomethyl)phenyl (4-methylphenyl) carbonate hydrochloride C12

Boc M

H —— s} NH
oJLo OJJ\O hot'

Sample Name: Agilent Technologies

Data Collected on: |
echoj-inovadoo
Archive directory:

Sample directory:

Fiarile: PROTON

~1.216
—17.207
By
,
‘
¢
N/
=
ko
3.272
~~2.460
“-2.456
2.278

Pulse Sequence: PROTON (aZpul)
Solvent: dmso
Data collected on: Nov 25 2012

~~17.398
—1.317
7.238

/

~1.525

Temp. 25.0 € / 298.1 K
Operator: longl23

—1.547

8.295

Relax. delay 1.000 sec \
Pulase 45.0 degr
Acq. time 3.561 mec
widin 6396.4 Hz

45 repetiticns

omgERVE  HL, 399.7877188 Mm=
DATA PROCESSING

T aize 32768

Total time 7 min 37 sec

-0.045

—17.186

Sample Name: Agilent Technologies

43.047
42.841
12.627

Data Collected on:
echoj-inovad00
Archive directory:

42.421
—42.208

Sample directory:
FidFile: CARBON

Pulse Sequence: CAREON (s2pul)
Solvent: dmso
Data collected on: Jan 27 2013

Temp. 25.0 C / 298.1 K
Operator: longl23

Relax. delay 1.000 sec
Pulse 45.0 deg:
Acg. time 1.304
width 25133.5 Hz
16838 repetitions

OBSERVE C13, 100.5264340 MHz

DECOUPLE H1, 399.7897178 MHz
Power 33 am
continuously on
WALTZ-16 modulated

DATA PROCESSING
Resol. enhancement -0.0 Hz

FT size 65536

Total time 642 hr, 23 min

43.253

b
J

133.111
—124.527
123.993

133.615

—151.606
138.902
—135.492
~—44.588
23.476

154.796
153,712

B A A LA LA BB T B L B B

220 200 180 160 140 120

T T T T T

20 o PpPm
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0131long-Tol-NH-1 2: Diode Al
: Diode Array

1.70
Range: 4.152e+1

2.0e+1~. 6.56
R~ 03 3.50 ‘

AU

‘ 0.48

0.0

000 050 100 150 200 2. o0 e B daiso 7600 | 650
B 50 300 350 400 450 500 550 | 600 | 650  7.00

Following General procedure 2, Boc compound (100 mg, 0.28 mmol) was dissolved in HCI/Et,O
(20 mL) and stirred overnight at RT. The title compound was obtained as a white solid (24 mg, 30
%). 8H (400 mHz, CD3SOCD3) 2.278 (3H, s); 4.006 (2H, s); 7.186-7.216 (4H, m); 7.387 (2H, d,
J=8.4Hz); 7.535 (2H, d, J=8.5Hz); 8.295 (3H, s). 5C (100 mHz, CD;SOCD3) 23.476; 44.588;
123.993; 124.527; 133.111; 133.615; 135.492; 138.902; 151.606; 153.712; 154.796. m/z (ESI")

258 (100% MH").
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Synthesis of N-Boc 4-(aminomethyl)phenyl (4-methoxyphenyl) carbonate

.+~ Agilent Technologies

42,406

Solvent: dmso
Data collected on: Apr 17 2

128229

117.630
43.032
42,200

41,994
31.320

~45.901
43.245

~58.559

131211

80,953

220 200 iso0 160 140 120 100 80 60 40 20 Ppm

Following General Procedure 1, tert-butyl 4-hydoxybenzylcarbamate (500 mg, 2.2 mmol) was
reacted with 4-methoxyohenyl chloroformate (1400 mg, 3.96 mmol) in DMF / pyridine (20 mL).
Chromatography on silica gel (gradient from 5% EtOAc in hexanes to 40% EtOAc in hexanes)
gave the target compound as a white solid (509 mg, 55 %). 6H (400 mHz, CD3;SOCD3) 1.355 (9H,
s); 3.724 (3H, s); 4.106 (2H, d, J=9.6Hz); 6.912 (1H, d, J=9.2Hz); 7.233-7.264 (4H, m); 7.35 (1H,
m). 8C (100 mHz, CD3;SOCD3) 31.320; 43.245; 45.901; 58.559; 80.953; 117.630, 124.108;

125.229; 131.211; 141.556; 147.280; 152.514; 155.185; 158.885; 160.365.
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Synthesis of 4-(aminomethyl)phenyl (4-methoxyphenyl) carbonate C13

)fe

O,
e : - o w
— X
JL )L HCI
0~ o 0o

Sample Name: Agilent Technologies
Data Collected on:

echo3 -inovad00
Archive directory:

Sample directory: P @

Fidrile: PROTON © P“
Pulge Sequence: FPROTON (s2pul) o 3 B ML <
:elY-ntx damao ! ®
Dath collected on: Nov 5 2013 | | XN
| | ©
Tekp. 25.0 € / 298.1 K
opekator: longla ;
| 1
Pullee 43.0 degrees [
Ac[q. time 2.561 sec [
Widen 6396.4 fuz
of repetitiods | |
ondmmvE ..Lf:.,m.m;.. -

DATA PROCESSING |
¥T |aize 32768

Total time 7 ‘u 37 sed i

&R
_/x JUUNI SN i ST
' . — — e — =
8 T 6 5 4 3 2 1 o PPm
3.8 2.38  a2.as .62
2.562.44 2.40

Agilent Technologies

Sample Name:

Data Collected on:
echoj -inova400
Archive directory:

—43.268
~—43.055
—42.843
—42.643

42.223
—42.017

Samp:

airectory:
FidFile: CARDON

Puloe Sequence: CARNON (s2pul)

Solvent: dmao <
DaEA TGOl Sekaa s’ Tam 28 2018 -
Temp. 25.0 C / 298.1 K P
Operator: longl23 E

117,668

Relax. delay 1.000 sec
Pulae 45.0 degrees
Acq. time 1.304 sec
Width 25133.5 Hz
14399 repetitions |

OBSERVE C13, 100.5264340 MH= |

DECOUPLE M1, 399.7897178 MN= |
Power 33 dB |
continucusly on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Mz }

133,507

—44.603

~58.604

FT size 65536
Total time 642 hr, 23 min

~160.404
~158.017
—153.743
—135.489

o Lt LRI LA B SRS SIS B L I LML SR AL A

220 200 180 160 140 120 100 80
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01 30eng P OMe-hr -2

600+t

4001

0.00
01 Mong-p-OMe

Following General procedure 2, Boc compound (160 mg, 0.43 mmol) was dissolved in HCI/Et,O
(30 mL) and stirred overnight at RT. The title compound was obtained as a white solid (60 mg, 45
%). 8H (400 mHz, CDsSOCD3) 3.751 (3H, s); 4.052 (2H, s); 6.964 (2H, d, J=8.2Hz); 7.252 (2H, d,
J=8.2Hz); 7.402 (2H, d, J=8.5Hz); 7.522 (2H, d, J=8.5Hz); 8.215 (3H, s). 5C (100 mHz,
CD3;SOCD3;) 160.404; 155.017; 153.743; 147.242; 135.469; 133.607; 125.237; 124.527; 117.668;

58.604; 44.603.m/z (ESI*) 274 (100% MH").
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Synthesis of 4-(aminomethyl)phenyl (4-chlorophenyl) carbonate hydrochloride C14

Cl
cl o N/Bnc > o NH,
- JL HCI
J 0”0
(o] (o]

Sample Name: -£.%- Agilent Technologies

7.455
7.413
7,400

Data Collected on:
echoj-inovad00
Archive directory:

7.3%0

| o
Sample directory: if -
Fiarile: PROTON " A
Pulse Sequence: PROTON (sZpul) T |
Solvent: dmse
Data collected on: Jan 25 2013 2

Temp. 25.0 € / 298.1 K
Operator: longla3

8.537

Relax. delay 1.000 mec

32 repetitions
OBSERVE M1, 399.7677168 Mu=
DATA PROCESSING i
T size 32768 |
Total time 7 min 37 sec

——2.460

3.302

13 ] 11 10 s 81.a5457 6 s a 3 2 5 o ppm

Agilent Technologies

Sample Name:

43.085
—42.878
15008

42459
—42.246

Data Collected on:
echoj-inovad00
Archive directory:

43.291

Sample directory:
Fiarile: CARBON
Pulse Sequence: CARBON (a2pul)

Solvent: dmao
Data collacted on: Jan 25 2013

Temp. 25.0 C / 298.1 K
Operator: longl23

-132.745
-126.374

133,645
—124.482

1012 repatitions
oBSERVE C13. 100.5264340 Mz

DECOUPLE W1, 399.7897178 Muz

Power 33 an |
continucusly on

WALTZ-16 modulated |
DATA PROCESSING

Line broadening 1.0 Hz

¥T aize 65536

Total time 642 hr., 23 mim |

44,596

152.491
135,606
133.783

154.391
~~153.651
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0130long-cl-NH-2
1.71

4.0et+1

1

= 2.0e+1

=8 0.39

| 0.48
0.0 |

000 050 100 ' 1.50
)130long-cl-NH-2

1

2: Diode Array'
Range: 5.293e+1

6.56

Following General procedure 2, C23 (110 mg, 0.29 mmol) was dissolved in HCI/Et,0 (20 mL) and

stirred overnight at RT. The title compound was obtained as a white solid (54 mg, 60 %). 6H (400

mHz, CD;SOCD3) 3.995 (2H, s); 7.381-7.413 (4H, m); 7.506 (2H, d, J=8.8Hz); 7.580 (2H, d,

J=8.8Hz), 8.537 (3H, s). 8C (100 mHz, CD3SOCD3) 44.596; 124.482; 126.374; 132.745; 133.645;

133.783; 135.606; 152.491; 153.651; 154.391. m/z (ESI*) 279 (100% MH").
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Synthesis of N-Boc 4-(aminomethyl)phenyl (4-bromophenyl) carbonate

Br Boc Br. Boc

Agilent Technologies

Semple Name:

Data Collected on:
echod -inov:
Archive directory:

1.346

Sample directory:
Fidrile: PROTON
Pulae Sequence: PROTON (s2pul)

Solven
Data collected on: Jan 27 2013

nr
7.268

7.339

Temp. 25.0 C / 298.1 K
Oparator: longl23

Relax. delay 1.000 sec

17 repetitiona
OBSERVE  H1, 399.7877188 MH=
DATA PROCESSING

FT size 32768

Total time 7 min 37 =

7,635
7.613
—1.37

4.083
2,458

———— 3,454

—2.449

3.269

2 1 o rpm

i3 12 11 10 ®

Sample Mame:

42,620
42406
2.an

-‘Ey Agilent Technologies

—43.245
~43.039

Data Collected on:
echoj -inovad00
Archive directory:
Sample directory:

FidFile: CARBON

131.211
126,111
~124.070

-~135.660

Pulse Sequence: CARBON (s2pul)
Solvent: dms.
Data collected on: Jan 27 2013

Temp. 25.0 C / 298.1 K |
Operator: longl23 i

Relax. delay 1.000 sec

—31.320

16024 repetitions
OBSERVE C13, 100.5264340 MH=z
DECOUPLE M1, 399.7897178 MH=z
Power 33 am

continucualy on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz
FT size 65536
Total time 642 hr, 23 min

——153.002
152.415

158.870
184,475
T-121.903
80.960
—45.878
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2: Diode Array
Range: 7.028e+1

‘020613Iong-Br-N-Boc-2 .
6.0e+1\
!
4.0e+1‘ i
2‘0e+1‘l
e e T T TS v I R R
000 050 100 150 200 250 3.00 d i . ! e

Following General Procedure 1, tert-butyl 4-hydoxybenzylcarbamate (500 mg, 2.2 mmol) was
reacted with p-bromophenyl chloroformate (0.931 mg, 3.96 mmol) in DMF / pyridine (20 mL).
Chromatography on silica gel (gradient from 5 % EtOAc in hexanes to 40 % EtOAc in hexanes)
gave the target compound as a white solid (509 mg, 55 %). 6H (400 MHz, CD3SOCD3) 1.346 (9H,
s); 4.091 (2H, d, J=6.0Hz); 7.268-7.332 (4H, m); 7.367 (2H, d, J=8.8); 7.377 (1H, m); 7.624 (2H,
d, J=8.8). 3C (100 MHz, CD3;SOCD;) 31.320; 45.878; 80.960; 121.903; 124.070; 126.771;
131.211; 135.660; 141.672; 152.415; 153.002; 154.475; 158.870. m/z (ESI") 440 (100%

M+NH,").
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Synthesis of 4-(aminomethyl)phenyl (4-bromophenyl) carbonate hydrochloride C15

Br

OJLO

Br

NH
HCI

Sample Name:

a Collected on: \’w"
it = isovat00 LS
Archive directory:

Sample directory:

Fidrile: PROTON

Pulse Sequence: PROTON (a2pul)
Solvent: cdloa
Data collected on: Nov 26 2012

Temp. 25.0 € / 298.1 K
Operator: longl2d

Relax. delay 1.000 sec
Pulse 45.0 degreea |
. time 2.561 sec ,

ehselvise
ORSERVE  m1, 399.7073950 s 1
e ey I

7r sine 33768 Il
e e [ i f

~7.578
/—1.57:
216
—7.210

[—7.561
—7.556

7375
735
—7.232
7.226

~—3.285
3.281
3.277
3273

—

Agilent T¢chnologies

Sample Name:
Data Collected on:
echoj-inova400
Archive directory:

Sample directory:

FidFile: CARBON

—135.690

Pulse Sequence: CARBON (a2pul)
Solvent: dmso
Data collected on: Jan 22 2013

—133.683

=135.821
126.763

Temp. 25.0 € / 298.1 K
Operator: longl23

Relax. delay 1.000
Pulse 45.0 degrees
. time 1.304 sec |

4192 repetitions
OBSERVE C13, 100.5264340 MHz
DECOUPLE M1, 399.7897178 MH=z |
Power 33 am

continucusly on |
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 65536

Total time 64 hr, 14 min

154.330
—153.636
152,972

124,458

-121.971

~~43.039

43.245

~ 44,565

39

42.033

=108
42,414
—42.200

—41.994

Agilent Technologies




041613-Br-COS-2 2: Diode Array

4.0e+1 1.83 Range: 4.541e+1
| o 20e+1] 6.55
o 0.39
0.47
0.0 FH

000 050 100 150 | 200 | 250 300 350 400 450 58 0 ' 50 7.
G 0 5% 600 650 700

Following General procedure 2, Boc compound (150 mg, 0.36 mmol) was dissolved in HCI/Et,O
(20 mL) and stirred overnight at RT. The title compound was obtained as a white solid (51 mg, 40
%). 8H (400 mHz, CD;0D) 4.100 (2H, s); 7.216 (2H, d, J=4.8Hz); 7.364 (2H, d, J=8.8Hz); 7.555
(2H, d, J=8.8Hz); 7.573 (2H, d, J=4.8Hz). 3C (100 mHz, CD3;SOCD3;) 44.565; 121.971; 124.459;

126.763; 123.653; 135.621; 135.690; 152.972; 153.636; 154.330. m/z (ESI") 322.
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Synthesis of 4-(aminomethyl)phenyl (2-chlorophenyl) carbonate hydrochloride C16

Boc
0 O/\N’ 0 /@ANH,
H
oA — oA o
Cl |

Ethylindanone standard test sample
Recorded on 400-MR with OneNMR probe and PZT tuning

Agilent Technologies

3.288

Ethylindanone

Data Collected on:
chem400-vnmrs400 f

Archive directory:
/home/vnmrl/vomrsys/ddta/£idlib

Sample directory:
Ethylindanone

FidFile: PROTON

Sample Name: (

4.859

Pulse Sequence: PROTON| (g2pul)
Solvent: cd3od
Data collected on: Ded 12 2012

Operator: longl23

4.133
<

7.390

Relax. delay 1.000 sec
Pulse 43.0 degrees
Acg. time 2.556 sec \
Width 6410.3 Hz -3

28 repetitions @
OBSERVE H1, 399‘:73,‘4 01 MHz
DATA PROCESSING T _°

N
FT size 131072 ‘\
Total time 7 min 35

7.404

7.368

\ey

U, TS ) (s i e e e ",..V|,4..y|..v—.|-,,.|w,,.,.yyv‘r71
8 7/ 6 5 4 3 2 1 Ppm
ey Y
3.021.46
4.26 2.00

Agilent Technologies

Sample Name:

Data Collected on:
echoj-inova400 =2
Archive directory: 2

43,039
2.02
= v

42,414
42.200

Sample directory:

FidFile: CARBON

=

Pulse Sequence: CARBON (s2pul)
Solvent: dmso
Data collected on: Feb 1 2013

—43.245

~—133.790
133.477
131.890
128.632
126.885
124.337

Temp. 25.0 C / 298.1 X
Operator: lomgl23

e

“-131.516

12132 repetitions 1] 1
OBSERVE C13, 100.5264340 MH= !
DECOUPLE H1, 399.7897178 MH=z |
Power 33 am
continuously on |
WALTZ-16 modulated
I
i
|

DATA PROCESSING
Line broadening 0.5 Hz
FT size 65536

Total time 642 hr, 23 min

~135.820
~44.581

149.455

153,552

~~153.704

| T

160 140 120 i00 80 60
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0131long-O-CI-NH-2

1.68
2.0e+1
= 0.39 i
?( 1.0e+1 | 0.49

0.0
000 050 100 150 200 250  3.00
0131long-O-CI-NH-2

350 400

X

2: Diode Array
Range: 3.401e+1

4.50 5.00 5.50 7"76.00 6.50 7.00
1 Qran FS+

Following General procedure 2, the Boc compound (55 mg, 0.15 mmol) was dissolved in

HCI/Et,O (10 mL) and stirred overnight at RT. The title compound was obtained as a white solid

(20 mg, 44 %). SH (400 mHz, CDsOD) 4.133 (2H, s); 7.216 (2H, d, J=4.8Hz); 7.364 (2H, d,

J=8.8Hz); 7.573 (2H, d, J=4.8Hz). 5C (100 mHz, CD3;SOCD3) 44.581; 124.337; 126.885; 128.632;

131.516; 131.890; 133.477; 133.790; 135.820; 149.455; 153.552; 153.704. m/z (ESI') 276 (100%

M-H*).

42



Synthesis of 4-(aminomethyl)phenyl (2-naphthyl) carbonate hydrochloride C17

Boc
-~
[s] N o NH,
I,
(o] (o] (o] (o] HCI
- Agilent Technologies
Sample Na
Data Collected on:
@chod - inovad00
Archive directory:
Sample directory: 5
2
FidFile: PROTON L o
Pulae Sequence: PROTON (a2pul)
Solvent: dmso
Data collected on: Nov 8 2012
Temp. 25.0 C / 298.1 K ‘
Operator: longl23 |
e |
Pulse 45.Q dagies @
Acq. +ife 28617 ase [ =
wiard 6396 4 sl | 5
25 e 3
o s
W1, |355.7077108 Muz | '
I
me 7 win 37 sec a ‘
T S |
= | |
| | |
|
/ | | \
|
) \ /\ J
- \. wt
, I : r— Y T T - T I o —— : I
8 7 6 5 4 3 2 1 o PPmM
2.31 3.94 2.01
3.50 1.s5
“rknpr2G4lE01 Technologies 2|2 5 saiids .Agilent Technologies
El e
Data Collected on: g T ¥ Yaca corlected on:
echos -inovad00 s | ] g echoj-inovat00
Archive directory: 2 Archive directory:
Sample directory: o—r‘ 0553 ,_&,nl] Sample directory:
—o—r
PidFile: cARBON P FidFile: camBON
nce: CARBON (s2pul) Pulse Sequence: CARBON (a2pul)
Solvent: dmso
4 on: Apr 16 2013 Data collected on: Apr 16 2013
Temp. 25.0 C / 298.1 K
Operator: longl23
Relax. delay 1.000 sec
Pulse 45.0 degraee
Acq. time 1.304 sec
Width 25133.5 s
897 repetitions
OBSERVE C13. 100.5264340 Mu=
DECOUPLE H1, 399.7897178 Mz
o e Poper 33 am
238 aA8 by cogtinucusly on
ga28283 s WALTZ-16 modulated
78835838 a DATX PROCESSING
) ] T Line broadening 1.0 u=
i FT size 65536
| — Total time 642 hr, 23 miam
S i =
-zgc83 ([l | &3 z
FExqa3 | I 2
idg 73 1 i
3 i {
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2: Diode Array

0130long-Nap-NH-1 Range: 6.278e+1

1.93

406+ |
‘ 656

D i
< 2.0e+1 0..39
| 048

00 L e PN A PO . LT
; 600 650 7.00

1: Scan E_S

Gl 0o js0 Zba 250 300 350 400 450 500 50

Following General procedure 2, C19 (200 mg, 0.51 mmol) was dissolved in HCI/Et20 (40 mL)
and stirred overnight at RT. The title compound was obtained as a white solid (67 mg, 40 %). 6H
(400 mHz, CD3;SOCD3) 4.023 (2H, s); 7.444 (2H, d, J=8.4Hz); 7.533-7.551 (5H, m); 7.865-8.014
(4H, m); 8.213 (3H, s). 8C (100 mHz, CD3;SOCD3) 44.596; 121.262; 123.864; 124.527; 129.319;
130.074; 130.723; 130.868; 132.814; 133.699; 134.340; 135.606; 136.262; 151.347; 153.720;

154.818. m/z (ESI*) 294 (100% MH").
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Synthesis of N-Boc 4-(aminomethyl)phenyl (1-naphthyl) carbonate

_Boc
0 N
- ‘JL o
OH 0o~ O

I S——

|
saljple Name:
i

Agilent Technologies

pafla Collectad on:
[cho3-inovad0o
Arfinive dizectory:

s o directory:

4
e
[
I
W
°
R
'é

7.540

25.0 ¢ / 298.3 K

-1.260
e e P

1009123
1
# i Rellax. delay 2.000 sec
a3 L] pullze 45.0 degrees
g8« i eime 2.561 sac
«
L i cavion

ze 32768

o
]
@
1
Z
@

STANDARD PROTON PARAMETERS
Agilent Technologies e Lo £ Name:

B
BaeF Rizectea on:
ebndly—inovasoo
Archive directory:

—50.860
/ r—50.647

Sample directory:
FidFile: CARBON
{| Pulse Soquence: CARBON (s2pul)

Solvent: cd3oa
[l Pata collected on: Jun 24 2013

—130.862

Temp. 25.0 C / 298,1 x
Operator: longl23 &
Rolax. delay 1.008sac
Pulse 45.0 degrees

time 1.304 sek
Width 25133.5 Az
2188 ropetitions |
OBSERVE €13, 100.5263526 Muz
DECOUPLE R1, 399.T93939 MHz

120.003

Power 33 am
continucusly on
WALTZ-16 modulat,
] oaTa rocgssiNG
Line broMtening 1.[7 He
[l == size egs3e
Total t).n‘4 6423 hr,| 56 min

S L 1 )|
81.487

~ 52,287
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:0531 13-1-Nap-Boc-2 2: Diode Array

3127 Range: 2.296e+2
2.0e+2:’ | ;
e !
< 1.0e+2-
| 4,08
1: 0.38 5 et ok ek S5 e,
0.0 T — - — T v — — ——— | T T 1
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00

053113-1-Nap-Boc-2 c1 : Scan ES+

o & Tin|

Following General Procedure 1, tert-butyl 4-hydoxybenzylcarbamate (500 mg, 2.2 mmol) was
reacted with 1-naphthyl chloroformate (0.803 mg, 3.96 mmol) in DMF / pyridine (20 mL).
Chromatography on silica gel (gradient from 5 % EtOAc in hexanes to 40% EtOAc in hexanes)
gave the target compound as a white solid (750 mg, 80 %). 6H (400 mHz, CD3SOCD3) 1.348
(9H, s); 4.210 (2H, d, J=6.0Hz); 7.260-7.561 (8H, m 7.871 (1H, d, J=8.4); 7.924 (1H, d, J=8.3);

8.001 (1H, d, J=8.3).
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Synthesis of N-Boc 4-(aminomethyl)phenyl (1-naphthyl) carbonate hydrochloride C18

N/Boc o
= AL
(e} o

Es H
I A

Agilent Technologies

7.454
7.451

—7.433

- 1.471

—7.490

5 3
S
S

-
<
X
J

NH,

40—

o
2gsga
=383
Sl g
5 1 =
S
|
i
il
ey : — 1 ' '
io0 -] 8 7 6
0.7B. 86 2.01
0.83 7.23
Agilent Technologies a2z
NS g ow
g el
e ]

~137.384
—134.027

149.279

—154.788

128.907
127.748
124.200

| --122.826
—120.011

47

~3.262

3.218
3.2

PROTON
Sample Name:
Data Collected on:
echoj-inova400
Archive directoxy:
Sample directory:
FidFile: PROTON
Pulse Sequence:

Solvent: cdsod
Data collected on:

PROTON (=2pul)

Jun 27 2013

25.0 ¢ / 298.1 K
longl23

Relax
Pulse 45.0 degrees

delay 1.000 sec

Acq. time 2.561 sec

width 6396.4 Hz

29 repetitions

OBSERVE  H1, 399.7873950 MEz
DATA PROCESSING

FT size 32768

Total time 7 min 37 sec

—50.677

50.891

50.464

e

50,036
—49.823

STANDARD PROTON PARAMETERS

Sample Name:

Data Collected on:
@choj-inova400

Archive directory:

Sanple directory:

FidFile

Pulse Sequence
Solvent: ca3’ea
pata collected on:

CARBON (s2pul)

—49.609

Jun 27 2013

Temp. 25.0 C / 298.1 K
Operator: longl23

Relax. delay 1.000 sec
Pulse 45.0 degrees
time 1.304 sec

100.5263526 Muz
DECOUPLE m1, 399.7893939 iz
Power 33 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536
Total time 6423 hr,

44.886

56 min




053113-1-NAP-NH2-2 2: Diode Array
1.81 Range: 9.665e+1

6.55

0.00 0.50 ; 1.00 1.50 2.00 2A‘50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00

|

\ :

‘ ot e R R e e R e Bl s
\

Following General procedure 2, Boc compound (400 mg, 1.02 mmol) was dissolved in HCI/Et,O
(80 mL) and stirred overnight at RT. The title compound was obtained as a white solid (67 mg, 20
%). 3H (400 mHz, CD;SOCD3) 4.123 (2H, s); 7.411-7.563 (8H, m); 7.808 (1H, d, J=7.4); 7.920
(1H, d, J=8.0); 8.008 (1H, d, J=8.0). 8C (100 mHz, CD3;SOCD;) 44.886; 120.011; 123.826;
124.200; 127.748; 128.907; 128.999; 129.106; 129.281; 130.449; 132.959; 134.027; 137.076;

149.279; 154.788. m/z (ESI*) 294 (100% MH")
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Synthesis of N-Boc 4-(aminomethyl)phenyl (2-naphthyl) carbonate C19

o = - Z 0 " NN
J G B T N J I &
o” Na HOR 0“0

| ey
| VARIAN =

STANDARD PROTON PARAMETERS

Sample Name:

I

Temp. 25.0 C / 298.1 K
Operator: longl23

Relax. delay 1.000 aec A g
Pulme 45.0 degrees e
Acq. time 2.561 sec

Width 6395.4 H= o

74 repetitions et

OBSERVE  m1. 399.7877108 Mz

DATA PROCESSING

FT aize 32768 |

Total time 0 min 39 sec

1.941
-0.048

1.126

3.267
—_— 2.8

ST 1
slox7 14.226.00
Bazao 4.33 7 6

<%~ Agilent Technologies

mmmmm

phtd cdllected on:
- echoj-inova400

7 ve directory:
ample directory:
idFila: CARBON
PYlse Sequence: CARBON (sZpul)
lvent: dmso
ta collected on: Oct & 2013

emp. 25.0 C / 298.1 x
rator: longl23

\-123.086
121,254

Relax. delay 1.000 sec

ulse 45.0 degreas

eq. time 1.304 sec

idth 25133.5 Hz

0663 repatitions
SERVE C13, 100.5264340 Muz
JCOUPLE H1, 399.76897178 MHz
‘ower 33 dB
dontinuously on
JALTZ-16 modulated

TA pROCESSING
i ine broadening 1.0 e

size 65536
tal time €423 hr, S6 min

~45.916
28

~158.900

M
g L

Following General Procedure 1, tert-butyl 4-hydoxybenzylcarbamate (500 mg, 2.2 mmol) was

reacted with 2-naphthyl chloroformate (0.803 mg, 3.96 mmol) in DMF / pyridine (20 mL).
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Chromatography on silica gel (gradient from 5 % EtOAc in hexanes to 40 % EtOAc in hexanes)
gave the target compound as a white solid (509 mg, 55 %). 6H (400 mHz, CD3;SOCD3) 1.348 (9H,
s); 4.099 (2H, d, J=6.0Hz); 7.290-7.322 (4H, m); 7.35 (1H, m); 7.497-7.539 (4H, m); 7.875 (1H,
d, J=2.0Hz); 7.925 (1H, dd, J=8.2, 4.0Hz); 7.990 (1H, d, J=8.8Hz). 6C (100 mHz, CD3;SOCD3)
31.335; 45.916; 80.968; 121.254; 123.886; 124.138; 129.273; 130.044; 130.175; 130.853;

131.265; 132.768; 134.317; 136.278; 141.672; 151.370; 152.507; 154.971; 158.900.
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Synthesis of 4-(N-neo-pentylaminomethyl)phenyl (2-naphthyl) carbonate hydrochloride

Cc20

OOLOLY — OOLOY

“rkupAGIlGYY Technologies
Data Collected on:
et iaveion
Avohive dizaaberys
S e
riariie: pROTON
Pulse Sequence: PROTON (a2pul)

Solvent: dmso
Data collected on: Apr 16 2013

9.205
8.009
7,988
7.950
—17.927
/ 7.906

Sample Name:

Data Collected om:
echoj-inova400

Archive directory:

Sasple directory:

Fidrile: CAREON

Pulse Sequence: CARBON (a2pul)

Solvent: dmso
Data collected on: Apr 16 2013

|
ale
2@ .8
;SEE:Y
L SR | ot o
& el g
~
i
it
L4t
1
_J U\
L R
1B4ea1.42 7 6
Zaa
358
LA st
\L_T
= N

1-130.708
130,067

129.304
\—124.527

~—123.833

121.231

—2.451

—2.585

4

Sample Mash:
Data Collefted on:
echoj-inbva400

Archive dikectory:

Agilent Technologies

Sample dirkctory:
FidrFile: PROTON
Pulse Sequehce: PROTON (s2pul)

Solvent: dmso
Data collected on: Apr 16 2013

Temp. 25.0/C / 298.1 K
Operator: 1bngl23

Relax. delhy 1.000 sec
Pulse 45.0| degrees

Acq. time B.561 sec

wideh 63s6l4 m=

31 repetitfons

OBSERVE R, 399.7877188 M=
DATA PROCESEING 2

¥T aize 3278 )

Total time P min 37 dec

sas F s - Agilent Technologies
e S
Ll

43.283

\—42.002

n.an
—30.374

60.092
53.218
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041613-NAP-NCO-2 2: Diode Array

213 Range: 9.253e+1
7.5e+1 ,
i
2 5.0e+1 ’
1 6.55
2.5e+1 0.39 :
0.0" S e e O O B Ry e P I S TR e e
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00
041613-NAP-NCO-2 1: Scan ES-

Following General Procedure 2, the corresponding Boc protected compound was dissolved in
HCI/Et,0O (20 mL) and stirred overnight at RT. The title compound was obtained as a white solid.
(400 MHz, CD3SOCD3) 0.918 (9H, s); 2.585 (2H, s); 4.133 (2H, s); 7.444 (2H, d, J=7.6Hz); 7.520
(3H, m), 7.740 2, d, J=7.6Hz); 7.887-8.009 (4H, m); 9.205 (3H, br s). (100 MHz, CD3sSOCD3)
30.374; 33.372; 53.218; 60.092; 121.231; 123.833; 124.527; 129.304; 130.067; 130.708;

130.853; 132.791; 133.035; 134.332; 135.194; 151.324; 154.101; 154.704. m/z (ESI") 364.
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Synthesis of 4-(N-iso-butylaminomethyl)phenyl (2-naphthyl) carbonate hydrochloride C21

QL LT — QDALY

.-1Agilent Technologies

Data Collected on: Dataldilected on:
echod -inovad00 echdj - inovad00
Archive airectory: Archide directery:

=

Agilent Technologies

Sample directory: Sampld directory:

Fidrile: PROTON Fiaride: PROTON

Pulse Sequence: PROTON (a2pul) Pulse fequence: PROTON (s2pul)
Solvent: dmso Solvent: damso
Data collected on: Apr 17 2013 Data cdllected on: Apr 17 2013

Temp. [25.0 ¢ / 298.1 x
Operatdr: longl23

Relax] delay 1.000 sec
Pulse [45.0 degrees

Acqg. fime 2.561 sec

wideh [6396.4 H=

31 regetitions

OBSERVH W1, 399.7877188 Mu=z

o n DATA PHOCESSING
( S FT aizd 32768 3
=z P S B ol Total fime 7 mEa 37 aec
aEag SR e Y = e
2SS en CEecdSla8 2 =k
Sie =g I ]
s [ S o
=8z
S R
2 S e e
- ( L LT5%4
{ s & {9
/

Ll :
2,027

e o o I VY- v - e —~— Ty v T . T
f T 7550 T Tl Talas 25.74 T
i3 10 s 6 s 8.24 3 3.3 &2 ] pPpm
Sample Name: @5 = —ii Agilent Technologies
Data Collected on: s
echos -inovad00
Archive directory:
Sample directory:
FidFile: CARBON
Pulse Sequence: CARBON (a2pul)
Solvent: dmso
Data collected om: Apr 17 2013
3 g
=38 2s s
LR 3=s 348 8 s83
S £ = sz
o 1 : S . 2
e = ! S s & |
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041613-iBu-NAP-2 2: Diode Array
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Following General Procedure 2, the corresponding Boc protected compound was dissolved in
HCI/Et,0O (20 mL) and stirred overnight at RT. The title compound was obtained as a white solid.
(400 MHz, CD3SOCD3) 0.886 (6H, d, J=5.2); 2.045 (1H, m); 2.650 (2H, m); 4.110 (2H, s); 7.443
(2H, d, J=8.8Hz); 7.489-7.561 (3H, m); 7.728 (2H, d, J=8.7Hz); 7.893-8.014 (4H, m); 9.457 (3H,
br s). (100 MHz, CD3;SOCD3) 23.331; 28.329; 52.691; 56.537; 121.247; 123.848; 124.497;
129.304; 130.723; 130.860; 132.798; 133.424; 134.340; 135.042; 136.262; 151.339; 154.040;

154.750. m/z (ESI*) 350.
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Synthesis of N,N-diBoc-4-(guanidinomethyl)phenol

A
Boc
-
NH, W
@2 -
HO HO
= .
... Agilent Technotogies < |
s :
i i
R
LT ele o S
L B
Niezisis
| |
| |
| !
| !
i b
4 ! 5
PASIE SRR 50|98 S ) B E SR e
—r — T - == F=T —
11 10 s 8 7 6 5 4 3 2 T o PPm

Following General Procedure 1, To a stirred solution of 4-hydroxybenzylamine (5 g, 40 mmol) 1,3-
bis-(tert-butoxycarbonyl)-2-methyl-2-thiopseudourea (12 g, 4.4 mmol) in 10% DMF in CH,CI, 438
mg (2.58 mmol) of silver nitrate was added (7.4 g, 4.4 mmol). A white precipitate indicative of
silver methyl sulfide formed after 1 h.' The mixture was stirred overnight at room temperature.
Purification by column chromatography on silica gel (gradient of hexane to ethyl acetate) gave
the title compound (10.0 g, 70%). 8H (400 mHz, CDCI3) 1.448 (9H, s); 1.480 (9H, s); 4.494 (2H,

d, J=5.5Hz); 6.734 (2H, d, J=8.4Hz); 7.105 (2H, d, J=8.4Hz); 8.202 (1H, s); 11.250 (1H, s).
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Synthesis of N,N-diBoc-4-(guanidinomethyl)phenyl naphthalene-2-yl carbonate
HN)NiN"Boc O HN)NLN/EOc
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Following General Procedure 1, diBoc compound (500 mg, 1.34 mmol) was reacted with 2-
naphthyl chloroformate (230 mg, 1.34 mmol) in DMF / pyridine (20 mL). Chromatography on silica
gel (gradient from 5% EtOAc in hexanes to 40% EtOAc in hexanes) gave the target compound
as a white solid (356 mg, 50%). 8H (400 mHz, CD3;SOCD3) 6H (400 mHz, CDCl3) 1.458 (9H, s);
1.492 (9H, s); 4.623 (2H, d, J=5.5Hz); 7.233-7.281 (3H, m); 7.346-7.395 (3H, m); 7.731 (1H, d,

J=2.0Hz); 7.728-7.880 (3H, m); 8.596 (1H, s); 11.510 (1H, s).
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Synthesis of 4-(guanidinomethyl)phenyl naphthalene-2-yl carbonate hydrochloride C22
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et R D e D - Diode Arra
PRl SRR 2: Diode Array
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Following a modification of General Procedure 1, The Boc compound (300 mg, 0.56 mmol) was
reacted with HCI.Et,O at 50 °C for 4 h. The resulting precipitate was filtered, washed 3 times with
Et,O and used without further purification (75mg, 40%). 6H (400 mHz, CD;SOCD3) 4.360 (2H, d,
J=5.6Hz); 7.022 (2H, br s); (6H, m); 7.490 (2H, d, J=6.8Hz); 7.507 (1H, d, J=6.8Hz). 6C (100 mHz,
CD3;SOCD3) 46.458; 121.254; 123.864; 124.558; 130.059; 130.708; 130.853; 131.623; 132.783;

134.332; 136.270; 138.773; 151.354; 153.071; 154.910; 160.098. m/z (ESI" 336 (100% MH").
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Synthesis of N-Boc 4-(aminomethyl)phenyl (4-chlorophenyl) carbonate C23
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020613long-CI-N-Boc-2 2: Diode Array
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Following General Procedure 1, tert-butyl 4-hydoxybenzylcarbamate (500 mg, 2.2 mmol) was
reacted with p-chlorophenyl chloroformate (0.931 mg, 3.96 mmol) in DMF / pyridine (20 mL).
Chromatography on silica gel (gradient from 5% EtOAc in hexanes to 40% EtOAc in hexanes)
gave the target compound as a white solid (509 mg, 55 %). 6H (400 mHz, CD3;SOCD3) 1.355 (9H,
s); 4.102 (2H, d, J=4.8Hz); 7.277-7.405 (4H, m); 7.490 (2H, d, J=6.8Hz); 7.507 (1H, d, J=6.8Hz).
38C (100 mHz, CD3;SOCD3) 31.332; 45.893; 124.077; 126.359; 131.227; 132.722; 133.729;

141.021; 152.423; 154.559; 158.885. m/z (ESI*) 378 (100% MH")
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