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Anti-plasmodial Activity Assays (Figure S1)

This study used human malaria parasite P. falciparum strain 3D7 (chloroquine-sensitive) and the same
strain expressing an extra copy of TPK with a GFP-tag (PfTPK-GFP) generated as previously described.?
The intraerythrocytic stage of the parasites were maintained essentially as previously described.? The
red blood cells used in these experiments were obtained from anonymous donors and were kindly
collected on our behalf by the Canberra Branch of the Australian Red Cross Lifeblood. Compounds
were tested at concentrations up to a highest final concentration depending on their solubility.
Compound stock solutions were prepared in dimethyl sulfoxide (DMSO) followed by dilution in RPMI
1640 medium in the absence of thiamine. The final concentration of DMSO that the parasites were
exposed to never exceeded 0.05%. Two-fold serial dilutions were then performed, with each
concentration tested in triplicate. The assay was performed as described? with some modifications.
Experiments were initiated with parasites in the ring-stage, a parasitemia level of 0.5% and a
haematocrit of 2%. Chloroquine (0.5 uM) was used as the positive control (i.e. complete inhibition of
parasite proliferation), and parasites maintained in the absence of any inhibitor represented 100%
parasite proliferation. The final volume in each well was 200 L. Plates were incubated at 37 °C, under
an atmosphere of 96% nitrogen, 3% carbon dioxide and 1% oxygen. Parasite proliferation was
measured by performing SYBR-Safe assay.*
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Figure S1. In vitro anti-plasmodial activity of compounds 2a (left) and 3a (right) against 3D7 parasites
in thiamine-free medium (black circles) under assay conditions as described above. Data are averaged
from three independent experiments, each carried out in triplicate. Error bars represent SEM and,
where not visible, are smaller than the symbols.
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Enzyme Assays — Methods and Results (Table S1, and Figures S2 and S3)

Porcine PDH E1 inhibitory activity assay. Porcine PDH E1 was purchased from Sigma. Its activity was
determined by monitoring 2,6-dichlorophenolindophenol (DCPIP) reduction at 600 nm using a
microplate reader (CLARIOstar) and conducted as described>® with some modifications. The
percentage inhibition of compounds against porcine PDH E1 was assayed at final inhibitor
concentrations of 25 and 100 uM. The reaction buffer (50 mM KH,PO, and 1 mM MgCl,, pH 7)
contained 25 or 100 uM ThDP, 0.25 mM DCPIP, and 2 mg/mL porcine PDH E1, with preliminary
screening (Table S1), of compounds at 100 uM and ThDP at 25 uM. The reaction mixture was
preincubated at 37 °C for 30 min, then the reaction was initiated by adding pyruvate to a final
concentration of 50 mM. To determine the half-maximal inhibitory concentration (ICs,), ThDP
concentration was lowered to 10 uM, and inhibitor concentration was varied (1-500 uM). Specific
activity was calculated using the molar extinction coefficient of DCPIP, 21 mM-1 cm™.” The enzyme ICs
values were calculated from non-linear regression curve fitting using GraphPad Prism. Kj,(ThDP) was
found to be 0.05 uM, consistent with the reported value.?

S. cerevisiae PDC inhibitory activity assay. S. cerevisiae PDC was purchased from Sigma. Its activity
was determined by monitoring DCPIP reduction at 600 nm using a microplate reader (CLARIOstar) and
conducted as described>® with some modifications. The percentage inhibition of compounds was
assayed at a final concentration of 1500 uM. The reaction buffer (50 mM KH,PO, and 1 mM MgCl,, pH
7) contained 300 uM ThDP, 0.27 mM DCPIP, and 0.15 mg/mL S. cerevisiae PDC. The reaction mixture
was preincubated at 37 °C for 60 min, then reaction was initiated by adding pyruvate to a final
concentration of 70 mM. Specific activity was calculated using the molar extinction coefficient of
DCPIP, 21 mM1cm1.7

E. coli OGDH E1 inhibitory activity assay. E. coli OGDH E1 was from our previous work® and had been
donated by R. Frank. Its activity was determined by monitoring DCPIP reduction at 600 nm using a
microplate reader (CLARIOstar) and conducted as described>® with some modifications. The
percentage inhibition of compounds against E. coli OGDH E1 was assayed at a final concentration of
250 uM. The reaction buffer (50 mM KH,PO, and 2 mM MgCl,, pH 7) contained 50 uM ThDP, 0.5 mM
DCPIP, and 6.7 mg/mL E. coli OGDH E1. The reaction mixture was preincubated at 37 °C for 60 min,
then reaction was initiated by adding a-ketoglutarate to a final concentration of 10 mM. Specific
activity was calculated using the molar extinction coefficient of DCPIP, 21 mM* cm™.”

A. viridans PO inhibitory activity assay. A. viridans PO and horseradish peroxidase were purchased
from Sigma. A. viridans PO activity was determined by monitoring appearance of quinoneimine dye at
550 nm using a microplate reader (CLARIOstar) and conducted as described® with some modifications.
The percentage inhibition of compounds against A. viridans PO was assayed at a final concentration
of 250 uM. The reaction buffer (50 mM KH,PO, and 10 mM MgCl,, pH 5.9) contained 50 uM ThDP, 10
UM flavin adenine dinucleotide (FAD), 0.15% 4-aminoantipyrine, 0.3% N-ethyl-N-(2-hydroxy-3-
sulfopropyl)-m-toluidine (EHSPT), 50 pg/mL horseradish peroxidase and 0.35 U/mL A. viridans PO. The
reaction mixture was preincubated at 37 °C for 30 min, then reaction was initiated by adding pyruvate
to a final concentration of 50 mM. 1 unit of PO activity is defined as 1 umol of hydrogen peroxide
produced per minute.
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DXPS activity assay. DXPS (from E. coli, D. radiodurans, P. aeruginosa and K. pneumoniae) and EclspC
were expressed and purified in-house as reported from our previous work.1%12 DXPS enzyme activity
was determined by monitoring NADPH consumption at 340 nm using a microplate reader (CLARIOstar)
with some modifications. 1°12 The reaction buffer (100 mM HEPES and 1mM MgCl,, pH 8 for EcDXPS
and DrDXPS and pH 7.6 for PaDXPS and KpDXPS) contained 200 uM ThDP, 2.5 mM tris(2-
carboxyethyl)phosphine (TCEP), 0.15 mM NAPDH, 0.2 uM DXPS and 1 uM IspC. The reaction mixture
was preincubated in the presence or absence of varying inhibitor concentrations at 37 °C for 10 min,
then reaction was initiated by adding varying pyruvate and DL-GAP concentrations. As L-GAP would
not affect DXS activity, racemic DL-GAP was used as the substrate of DXPS; the concentration of D-GAP
(abbreviated as [GAP] throughout the manuscript and the SI) is calculated as half of the DL-GAP
concentration. In the preliminary screening (Table S1), EcDXPS and DrDXPS were tested at [GAP] = 0.2
mM and [Pyruvate] = 1 mM while KpDXPS and PaDXPS were tested at [GAP] = [Pyruvate] = 0.5 mM.
Specific activity was calculated using the molar extinction coefficient of NADPH, 6.22 mM* cm™.13

Table S1. Preliminary screening data.

ThDP-dependent enzymes Percentage Inhibition

Ketoclomazone 2a Compound 3a

DXPS enzymes E. coli DXPS 92% at 1 mM 87% at 1 mM

D. radiodurans DXPS 13% at ImM 6% at 1 mM
K. pneumoniae DXPS 64% at 10 mM 11% at 10 mM

P. aeruginosa DXPS 11% at 1 mM 10% at 1 mM
Non-DXPS enzymes Porcine PDH E1 71% at 100 uM 52% at 100 uM
S. cerevisiae PDC <5%at1.5mM <5%at 1.5 mM
A. viridans PO < 5% at 250 uM < 5% at 250 uM
E. coli OGDH E1 < 5% at 250 uM < 5% at 250 uM

Data are the means of measurements in two technical replicates.
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Figure S2. Kinetic analysis of EcDXPS. a) Initial velocities were measured at a fixed [GAP] of 250 uM
(10 Ky) under varying [pyruvate] of 8, 16, 63, 250, 500, 1000, 2000 uM. b) Initial velocities were
measured at a fixed [pyruvate] of 1000 uM (20 K,,) under varying [GAP] of 3, 6, 13, 25, 50, 100, 200
MM. Non-linear regression curve fitting with GraphPad Prism found K, values of pyruvate and GAP to

be 50.5 + 6.6 uM and 25.4 + 4.1 uM, respectively. Data are the means of measurements in three
technical replicates.
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Figure S3. Inhibition of PDH E1 by compounds 2 (a) and 3 (b). ICs, values determined at [ThDP] of 10
UM. Data are the means of measurements in three technical replicates. Where error bars are not
visible they are smaller than the symbol used.
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Cytotoxicity Assays — Methods and Results (Figure S4)

This study used HFF cells (human foreskin fibroblasts cells, kindly supplied by members of the van
Dooren Lab, ANU) as described* with some modifications. The HFF cells were seeded in 96-well plates
at a density of about 13 x 10* cells/mL. Cycloheximide (10 uM) was used as a control to indicate
complete inhibition of HFF cell proliferation. Plates were incubated at 37 °C in a humidified 5% carbon
dioxide incubator for 96 h. A sample of the supernatant (150 pL) was then carefully aspirated from
each well and discarded. The plates were then stored at -80 °C. SYBR- Safe assay was used. The plates
were thawed, SYBR-Safe lysis solution (150 pL) was added to each well and mixed via pipetting to
ensure the HFF cells were detached from the plate and lysed. The plates were then processed as
described for the anti-plasmodial assay.
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Figure S4. In vitro cytotoxicity result of compounds 2a (left) and 3a (right) against HFF cells. Data are
averaged from three independent experiments, each carried out in triplicate. Error bars represent
SEM and, where not visible, are smaller than the symbols.
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PAMPA (Parallel Artificial Membrane Permeability Assay) — Methods and Results (Table S2)

PAMPA was carried out in 96-well microtiter filter plates obtained from Millipore as described?® with
some modifications. Each well of the filter plate was impregnated with 15 pL of 5% hexadecane
dissolved in hexane (i.e. total amount of hexadecane: 0.75 plL) for at least 10 minutes in ventilated
environment to allow for complete evaporation of hexane. Donor compartments were filled with 300
pL compound-containing donor solutions of compounds dissolved in 5% DMSO, phosphate buffered
saline (PBS) and connected to acceptor plate prefilled with buffer (5% DMSO in PBS, pH 7.4). The
resulting sandwich was incubated at room temperature under gentle shaking and wrapped in wet
paper towels to avoid evaporation. After 10 hours, the sandwich was disassembled and the solutions
in the acceptor and donor were transferred to a disposable UV-transparent plate. UV absorption was
measured at wavelengths between 220 and 340 nm using a microplate reader (CLARIOstar).
Compounds were tested at 500 uM. Calibration to determine concentration of compounds were
performed with varying compound concentrations in buffer (5% DMSO in PBS).

The artificial membrane permeability is expressed as fraction absorbed (Fa%) or log P, (log of the
effective permeability)®>.

Fa% =100"Cp"Va/ Coo" Vb

where: C, =final drug concentration in the acceptor well (uM)
Vs =volume in the acceptor well (cm3)
Cpo = Initial drug concentration in the donor well (uM)
Vp =volume in the donor well (cm3)

=In [.I _C;-/Cc.p '_urv]

log P, (cm/s) = |
og P, (cm/s 9 S(1/Vy+1/V)t

where: C, =final drug concentration in the acceptor well (UM)
Vs =volume in the acceptor well (cm3)
Vp =volume in the donor well (cm?3)

S =surface area (cm?), typically 0.268 cm?

t  =incubation time(s)

Cequiibrium = theoretical equilibrium concentration = [Cp " Vp+Cp " Va] / [Vp+Va]
where: Cp = final drug concentration in the donor well (LM)

Vp = volume in the donor well (cm3)
Ca = final drug concentration in the acceptor well (UM)
V, = volume in the acceptor well (cm3)

Table S2. Permeability data.

Compounds Fa (%) PAMPA log P, (cm/s)
2a 47.2 -4.8
3a 6.2 -5.9
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Computational Docking — Methods and Results

Docking of compounds were executed using CCDC GOLD docking program with PDB:6CFO of human
PDH E1.Y The ThDP or equivalent ligand were selected as the binding site. Molecules were generated
using Mercury. GA runs were set at 50 and was user defined with population size of 200 and 200000
number of operations. No early termination was permitted. Scaffold constraint to the original ligand
was implemented on our compounds to mimic their binding positions. CHEMPLP and GoldScore were
the docking scoring and rescoring respectively. For all other GOLD-specific docking options the default
settings were used.

Synthetic Experimental Procedures and NMR spectra
General synthesis methods

Oxygen- and moisture-sensitive reactions were carried out in flame-dried glassware under a nitrogen
atmosphere. Unless otherwise stated, all chemicals and reagents were purchased from commercial
suppliers and used without further purification.

Reaction progress was monitored by analytical thin-layer chromatography (TLC). TLC was conducted
using Merck glass plates with silica Kieselgel 60 F254 of thickness 0.25 mm and visualised under 254
nm UV lamp or potassium permanganate staining solution (with light heating).

Flash column chromatography was carried out in the indicated solvent system using prepacked silica
gel cartridges for use on the Biotage Purification System. All solvents were removed under reduced
pressure using a Blichi rotary evaporator with dry ice traps.

All yields refer to chromatographically and spectroscopically pure compounds unless otherwise
stated.

Melting points of compounds were measured using a Reichert machine and are uncorrected.

Compounds were characterised by, at minimum, *H NMR spectroscopy, *C NMR spectroscopy and
HRMS, unless otherwise stated.

IH NMR spectra were recorded at 400 MHz in CDCl;, CD;0D, or CD3;SOCD; solution on a Bruker 400
MHz spectrometer and chemical shifts were recorded in parts per million (ppm). 13C NMR spectra were
recorded at 100 MHz. °F NMR spectra were recorded at 400 MHz. Resonances are described using
the following abbreviations: s (singlet), d (doublet), t (triplet), g (quartet), gnt (quintet), sext (sextet),
m (multiplet), br (broad), dd (doublet of doublets), etc. Coupling constants (J) are given in Hz and are
rounded to the nearest 0.1 Hz. All NMR data were collected at 25 °C.

Mass spectra used electrospray ionisation (ESI).

The synthesis and characterisation data for ketoclomazone 2a®® and its ring-opened form 3a?® have
been described.

S8



Experimental procedures — Synthesis
Synthetic scheme:

NH,0H, NaBH3CN,

o H,0, EtOH, HCI, MeOH,
yZ | y  70°C overnight _25°C.3h = N/OH
H
% GP1: 72-87% GP2: 50-73% S |
R R

Aldehyde Oxime 4a-i Hydroxylamine 5a-i

Dimethylpropanedioyl KOH,

o o
dichloride, TEA, DCM, H,0, THF, Q
25°C, overnight _25°C,3h @/\N 0

)
GP3: 51-85% GP4:93-99% RN OH Ok

Isoxazolidinedione 2a-i Carboxylate 3a-i

General procedure 1 (GP1) for the preparation of oximes 4a-i:

To a stirred solution of hydroxylamine hydrochloride (6 mmol) and NaOH (6 mmol) in water (3.5 mL,
1.7 M) was added the corresponding aldehyde (0.6 M in EtOH, 8.3 mL, 5 mmol). The reaction mixture
was stirred at 70 °C overnight, concentrated under reduced pressure, diluted in EtOAc (100 mL),
washed with aqueous phosphate buffer (pH 7) (100 mL), dried over MgSQ,, filtered, and evaporated
under reduced pressure. The residue was purified by silica flash chromatography (20% EtOAc in
hexane) to yield 4a-i.

General procedure 2 (GP2) for the preparation of hydroxylamines 5a-i:

To a stirred solution of oxime 4a-i (3 mmol) in MeOH (6 mL, 0.5 M) at 0 °C was added NaBH;CN (4.5
mmol). The reaction mixture was acidified with 12 M HCI (0.75 mL, 9 mmol), stirred at 25 °C for 3 h,
concentrated under reduced pressure, diluted in water (20 mL), basified with K,CO; to pH 10, and
extracted with DCM (100 mL). The organic phase was dried over MgSQ,, filtered, and evaporated
under reduced pressure. The residue was purified by silica flash chromatography (30-80% EtOAc in
hexane) to yield 5a-i.

General procedure 3 (GP3) for the preparation of isoxazolidinediones 2a-i:

To a stirred solution of hydroxylamine 5a-i (1 mmol) in DCM (5 mL, 0.2 M) at 0 °C was added dimethyl-
propanedioyl dichloride (0.14 mL, 1 mmol) and TEA (0.28 mL, 2 mmol) dropwise. The reaction mixture
was stirred at 25 °C overnight, diluted in DCM (50 mL), washed with aqueous phosphate buffer (pH 7)
(30 mL), dried over MgSQ,, filtered, and evaporated under reduced pressure. The residue was purified
by silica flash chromatography (20% EtOAc in hexane) to yield 2a-i.

General procedure 4 (GP4) for the preparation of carboxylates 3a-i:

To a stirred solution of isoxazolidinedione 2a-i (0.5 mmol) in THF (5 mL, 0.1 M) at 0 °C was added KOH
(1 M in water, 0.5 mL, 0.5 mmol) dropwise. The reaction mixture was stirred at 25 °C for 3 h and then
concentrated under reduced pressure to yield 3a-i.
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N-(Phenylmethylidene)hydroxylamine 4b

Prepared from benzaldehyde using GP1. Thick colourless oil (527 mg, 87%).

1H NMR (400 MHz, CD;SOCD;) & 11.26 (s, 1H), 8.13 (s, 1H), 7.57-7.60 (m, 2H), 7.36-7.42 (m, 3H).
13C NMR (100 MHz, CD;SOCD3) 6 148.6, 133.4, 129.7, 129.1, 126.8.

HRMS (ESI) m/z: [M+H*] calculated for C;H;NO: 122.0600; found: 122.0612.

Analytical data are consistent with those previously reported.*®

H NMR of 4b in CD;SOCD;: H,0
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N-[(2-Fluorophenyl)methylidene]hydroxylamine 4c

Prepared from 2-fluorobenzaldehyde using GP1. Thick colourless oil (576 mg, 83%).

H NMR (400 MHz, CDCl;) & 8.84 (br, 1H, OH), 8.41 (s, 1H), 7.74 (m, 1H), 7.39 (m, 1H), 7.19 (m, 1H),
7.12 (m, 1H).

13C NMR (100 MHz, CD5SOCD;) & 160.7 (d, J = 253.3 Hz), 144.4 (d, J = 3.5 Hz), 131.5 (d, J = 8.7 Hz), 127.2
(d,J=2.7 Hz), 124.4 (d, J = 3.5 Hz), 119.8 (d, J = 10.7 Hz), 116.0 (d, J = 21.2 Hz).

15F NMR (400 MHz, CDCl3) 6 -118.1.
HRMS (ESI) m/z: [M+H*] calculated for C;H;FNO: 140.0506; found: 140.0518.
Analytical data are consistent with those previously reported.*®

'H NMR of 4c in CDCl;:

188486
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13C DEPT-135 NMR of 4c in CDCls:
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N-[(2-Bromophenyl)methylidene]hydroxylamine 4d

Prepared from 2-bromobenzaldehyde using GP1. Thick colourless oil (721 mg, 72%).

'H NMR (400 MHz, CD3SOCDs) 6 11.69 (s, 1H), 8.32 (s, 1H), 7.80 (dd, J = 1.7, 7.8 Hz, 1H), 7.66 (dd, J =
1.1, 7.8 Hz, 1H), 7.41 (dd, J = 1.1, 7.8 Hz, 1H), 7.33 (dd, /= 1.7, 7.8 Hz, 1H).

13C NMR (100 MHz, CD;SOCD;) 6 147.3,133.4, 132.2, 131.6, 128.5, 127.5, 123.0.
HRMS (ESI) m/z: [M+H*] calculated for C;HgBrNO: 199.9705; found: 199.9715.
Analytical data are consistent with those previously reported.*®

H NMR of 4d in CD;SOCD;:
H,0

M 7.8031
—— M 7.6688

M7.41

M 7.9974

—— M 118956
M B8.3257

DMSO

Il

| i B

T T
14 12 10

T T T
& a 2 o [ppm]

BBC NMR of 4d in CD350CD3 DMSO

M 147.3108

200 180 100 o H ppm]
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N-[(4-Chlorophenyl)methylidene]hydroxylamine 4e

Prepared from 4-chlorobenzaldehyde using GP1. Thick colourless oil (584 mg, 75%).

1H NMR (400 MHz, CDCl;) 6 8.14 (s, 1H and br, 1H, OH), 7.53 (d, J = 8.5 Hz, 2H), 7.38 (d, J = 8.5 Hz, 2H).
13C NMR (100 MHz, CDCl3) 6 149.3, 136.0, 130.4, 129.1, 128.2.

HRMS (ESI) m/z: [M+H*] calculated for C;HgCINO: 156.0211; found: 156.0222.

Analytical data are consistent with those previously reported.?°

'H NMR of 4e in CDCl;:

M8.1412
M 7.5387
M 7.3882

CDCls

[-2.0358
20118

10 2 [ 4 2 0 [ppm

13C NMR of 4e in CDCls:
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M 149.3295

M 136.0317
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N-[(4-Fluorophenyl)methylidene]hydroxylamine 4f

Prepared from 4-fluorobenzaldehyde using GP1. Thick colourless oil (577 mg, 83%).
1H NMR (400 MHz, CDCl;) 6 8.39 (br, 1H, OH), 8.15 (s, 1H), 7.59 (m, 2H), 7.10 (m, 2H).

13C NMR (100 MHz, CDCl5) & 163.7 (d, J = 250.5 Hz), 149.2, 128.8 (d, J = 8.3 Hz), 128.1 (d, J = 3.2 Hz),
115.9 (d, J = 21.9 Hz).

19F NMR (400 MHz, CDCl;) 6 -110.0.
HRMS (ESI) m/z: [M+H*] calculated for C;HsFNO: 140.0506; found: 140.0517.
Analytical data are consistent with those previously reported.?

'H NMR of 4f in CDCls:

MB.1877
M7.6832
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N-[(4-Bromophenyl)methylidene]hydroxylamine 4g

\+OH

I
H
Br

Prepared from 4-bromobenzaldehyde using GP1. Thick colourless oil (780 mg, 78%).

1H NMR (400 MHz, CD;SOCD5) & 11.40 (s, 1H), 8.13 (s, 1H), 7.59 (d, J = 8.5 Hz, 2H), 7.53 (d, J = 8.5 Hz,
2H).

13C NMR (100 MHz, CD;SOCDs) 6 147.7,132.7,132.1, 128.7, 122.8.
HRMS (ESI) m/z: [M+H*] calculated for C;HgBrNO: 199.9704; found: 199.9719.

Analytical data are consistent with those previously reported.?®

1H NMR of 4g in CD;SOCDs: H,0
DMSO
B [ ’
: L
" o s e ; ‘ : 0 topm
13C NMR of 4g in CD3SOCD3 DMSO

A AR B9

T T T T T
200 150 100 50 o [ppm]
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N-[(2-Methylphenyl)methylidene]hydroxylamine 4h

OH
CH; N¥

I
H

Prepared from 2-methylbenzaldehyde using GP1. Thick pale yellow oil (540 mg, 80%).

1H NMR (400 MHz, CDCl;) & 8.70 (br, 1H, OH), 8.46 (s, 1H), 7.70 (dd, J = 1.2, 7.8 Hz, 1H), 7.32 (td, J =
1.5,7.8, 7.8 Hz, 1H), 7.22-7.28 (m, 2H), 2.46 (s, 3H).

13C NMR (100 MHz, CDCl5) 6 149.3, 136.8, 130.8, 130.2, 129.9, 126.7, 126.2, 19.7.
HRMS (ESI) m/z: [M+H*] calculated for CgHsNO: 136.0757; found: 136.0766.
Analytical data are consistent with those previously reported.*®

*H NMR of 4h in CDCl;:
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N-[(4-tert-Butylphenyl)methylidene]hydroxylamine 4i

NJ\,OH

I
H
t-Bu

Prepared from 4-tert-butylbenzaldehyde using GP1. Thick colourless oil (780 mg, 78%).

1H NMR (400 MHz, CDsSOCDs) 6 11.15 (s, 1H), 8.09 (s, 1H), 7.51 (d, J = 8.3 Hz, 2H), 7.40 (d, / = 8.3 Hz,
2H), 1.26 (s, 9H).

13C NMR (100 MHz, CD;SOCDs) 6 152.4, 148.4, 130.7, 126.6, 125.9, 34.9, 31.4.
HRMS (ESI) m/z: [M+H*] calculated for C;;H;sNO: 178.1226; found: 178.1232.
Analytical data are consistent with those previously reported.?°

'H NMR of 4i in CD3SOCDs:
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N-Benzylhydroxylamine 5b

_OH
N
S

Prepared from oxime 4b using GP2. Thick colourless oil (203 mg, 55%).

'H NMR (400 MHz, CD5SOCD;) § 7.21-7.35 (m, 6H), 5.97 (br, 1H, OH), 3.87 (s, 2H).
13C NMR (100 MHz, CD5SOCDs3) 6 139.5, 129.1, 128.4, 127.0, 57.9.

HRMS (ESI) m/z: [M+H*] calculated for C;HsNO: 124.0757; found: 124.0766.
Analytical data are consistent with those previously reported.*®

H NMR of 5b in CD;SOCD;: o
2
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N-[(2-Fluorophenyl)methyl]hydroxylamine 5c

F

_OH
N
H

Prepared from oxime 4c using GP2. Thick colourless oil (212 mg, 50%).

1H NMR (400 MHz, CDCl3) 6 7.36 (td, J = 1.6, 7.4, 7.4 Hz, 1H), 7.29 (m, 1H), 7.13 (td, J = 1.1, 7.4, 7.4 Hz,
1H), 7.08 (m, 1H), 5.96 (br, 2H, NH and OH), 4.08 (s, 2H).

13C NMR (100 MHz, CDCl5) § 161.4 (d, J = 160 Hz), 131.6 (d, J = 4.3 Hz), 129.5 (d, J = 8.2 Hz), 124.0 (d, J
=3.5Hz), 123.9 (d, J = 11.8 Hz), 115.4 (d, J = 21.6 Hz), 51.7 (d, J = 2.6 Hz).

19F NMR (400 MHz, CDCl;) 6 -119.8.
HRMS (ESI) m/z: [M+H*] calculated for C;HgFNO: 142.0662; found: 142.0671.
Analytical data are consistent with those previously reported.*®

'H NMR of 5¢ in CDCl;:
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13C DEPT-135 NMR of 5c¢in CDCls:
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N-[(2-Bromophenyl)methyl]hydroxylamine 5d

Br

_OH
N
H

Prepared from oxime 4d using GP2. Thick colourless oil (400 mg, 66%).

H NMR (400 MHz, CD;SOCD3) & 7.56 (m, 2H), 7.39 (s, 1H), 7.35 (td, J = 1.1, 7.7, 7.7 Hz, 1H), 7.19 (td, J
=1.8,7.7,7.7 Hz, 1H), 6.10 (br, 1H, OH), 3.94 (s, 2H).

13C NMR (100 MHz, CD;SOCD;) § 138.5, 132.5, 131.0, 129.1, 127.8, 123.8, 57.3.
HRMS (ESI) m/z: [M+H*] calculated for C;HgBrNO: 201.9862; found: 201.9869.
Analytical data are consistent with those previously reported.*®

H NMR of 5d in CD;SOCD;: o
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N-[(4-Chlorophenyl)methyl]hydroxylamine 5e

_OH
N
O
Cl

Prepared from oxime 4e using GP2. Thick colourless oil (307 mg, 65%).

1H NMR (400 MHz, CDCl5) & 7.33 (d, J = 8.6 Hz, 2H), 7.27 (d, J = 8.6 Hz, 2H), 5.85 (br, 2H, NH and OH),
3.97 (s, 2H).

13C NMR (100 MHz, CDCl3) 6 135.6, 133.5, 130.5, 128.8, 57.3.
HRMS (ESI) m/z: [M+H*] calculated for C;HsCINO: 158.0367; found: 158.0376.
Analytical data are consistent with those previously reported.?!

'H NMR of 5e in CDCls:
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N-[(4-Fluorophenyl)methyl]hydroxylamine 5f

_OH
N
IO
F

Prepared from oxime 4f using GP2. Thick colourless oil (300 mg, 73%).
1H NMR (400 MHz, CDCl3) 6 7.30 (m, 2H), 7.04 (m, 2H), 6.01 (br, 2H, NH and OH), 3.96 (s, 2H).

13C NMR (100 MHz, CDCl3) 6 162.3 (d, J = 246.4 Hz), 132.7 (d, J = 3.3 Hz), 130.8 (d, J = 8.2 Hz), 115.3 (d,
J=121.3 Hz), 57.3.

19F NMR (400 MHz, CDCl5) & -114.8.
HRMS (ESI) m/z: [M+H*] calculated for C;HgFNO: 142.0663; found: 142.0669.
Analytical data are consistent with those previously reported.?!

IH NMR of 5f in CDCl;:
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13C DEPT-135 NMR of 5f in CDCls:

T
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19F NMR of 5f in CDCl5:
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N-[(4-Bromophenyl)methyl]hydroxylamine 5g

_OH
N
O
Br

Prepared from oxime 4g using GP2. Thick colourless oil (394 mg, 65%).

1H NMR (400 MHz, CD;SOCDs) & 7.48 (d, J = 8.3 Hz, 2H), 7.30 (d, J = 8.3 Hz, 2H), 7.28 (s, 1H, NH), 6.05
(br, 1H, OH), 3.83 (s, 2H).

13C NMR (100 MHz, CD;SOCD3) 6 139.3, 131.27, 131.23, 120.1, 57.0.
HRMS (ESI) m/z: [M+H*] calculated for C;HgBrNO: 201.9862; found: 201.9868.
Analytical data are consistent with those previously reported.?!
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N-[(2-Methylphenyl)methyl]hydroxylamine 5h

CHg
OH

-

Iz

Prepared from oxime 4h using GP2. Thick colourless oil (243 mg, 59%).

1H NMR (400 MHz, CDCls) & 7.17-7.29 (m, 4H), 5.97 (br, 2H, NH and OH), 4.05 (s, 2H), 2.38 (s, 3H).
13C NMR (100 MHz, CDCl3) 6 137.1, 134.6, 130.4, 130.0, 127.8, 126.0, 55.7, 19.0.

HRMS (ESI) m/z: [M+H*] calculated for CgH;;NO: 138.0913; found: 138.0919.

Analytical data are consistent with those previously reported.*®

'H NMR of 5h in CDCl3:
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N-[(4-tert-Butylphenyl)methyllhydroxylamine 5i

_OH
N
OB
t-Bu

Prepared from oxime 4i using GP2. Thick colourless oil (311 mg, 58%).

1H NMR (400 MHz, CDCl3) 6 7.39 (d, J = 8.2 Hz, 2H), 7.27 (d, J = 8.2 Hz, 2H), 5.72 (br, 2H, NH and OH),
3.98 (s, 2H), 1.33 (s, 9H).

13C NMR (100 MHz, CDCl3) 6 150.6, 133.7, 128.9, 125.4, 57.8, 34.5, 31.3.
HRMS (ESI) m/z: [M+H*] calculated for C;;H;7NO: 180.1383; found: 180.1379.
Analytical data are consistent with those previously reported.?!
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2-Benzyl-4,4-dimethyl-1,2-oxazolidine-3,5-dione 2b

o)

Nf§<

|

( ] o}
o}

Prepared from hydroxylamine 5b using GP3. Colourless oil (169 mg, 77%).
1H NMR (400 MHz, CDCl3) 6 7.34-7.41 (m, 5H), 4.92 (s, 2H), 1.42 (s, 6H).
13C NMR (100 MHz, CDCl3) 6 173.7, 172.6, 133.7, 128.9, 128.6, 128.5, 49.8, 41.9, 21.1.

HRMS (ESI) m/z: [M+H*] calculated for C;,H;35NO5: 220.0968; found: 220.0967.

H NMR of 2b in CDCl;:

— M 77T
— M 7.3402
M 4.922

M 1.4246

| CDCly
8| = el
¥ : :
i o
- - i ! - : ! T T : T
10 ] ] 4 2 ] [ppm

13C NMR of 2b in CDCl3:

M 173.7664
M 172.6542

M 41.9093
M 21.144

CDCl3

T
200 150 100 50 o [ppm;

S32



2-[(2-Fluorophenyl)methyl]-4,4-dimethyl-1,2-oxazolidine-3,5-dione 2c
F 0
N§<
\
( ] o
o)
Prepared from hydroxylamine 5c using GP3. Colourless oil (121 mg, 51%).

'H NMR (400 MHz, CDCl;) § 7.32-7.38 (m, 2H), 7.16 (td, J= 1.0, 7.6 Hz, 1H), 7.10 (td, /= 0.8 and 8.6 Hz,
1H), 5.01 (s, 2H), 1.44 (s, 6H).

13C NMR (100 MHz, CDCl5) & 173.6, 172.4, 160.9 (d, J = 248.8 Hz), 130.6 (d, J = 5.2 Hz), 130.5 (d, J = 3.2
Hz), 124.5 (d, J = 3.9 Hz), 120.7 (d, J = 14.3 Hz), 115.8 (d, J = 21.2 Hz), 43.4 (d, J = 4.1 Hz), 41.8, 21.2.

19F NMR (400 MHz, CDCl;) 6 -117.9.
HRMS (ESI) m/z: [M+H*] calculated for C;,H;,FNO;: 238.0874; found: 238.0872.
Analytical data are consistent with those previously reported.??

IH NMR of 2c in CDCl:
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13C DEPT-135 NMR of 2c in CDCls:
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19F NMR of 2¢ in CDCl5:

M -117.9726

50 [ -50 -100 -150 -200 [ppm;

S34



2-[(2-Bromophenyl)methyl]-4,4-dimethyl-1,2-oxazolidine-3,5-dione 2d

Br 0
N§<
\
( ] o)
o
Prepared from hydroxylamine 5d using GP3. Colourless oil (194 mg, 65%).

'H NMR (400 MHz, CDCl5) 6 7.62 (dd, J = 1.0, 8.0 Hz, 1H), 7.33-7.39 (m, 2H), 7.24 (m, 1H), 5.08 (s, 2H),
1.49 (s, 6H).

13C NMR (100 MHz, CDCl;) 6 173.6, 172.0, 133.2, 132.9, 130.13, 130.12, 127.8, 123.4, 49.6, 41.8, 21.4.

HRMS (ESI) m/z: [M+H*] calculated for C;,H;,BrNO;: 298.0073; found: 298.0076.
Analytical data are consistent with those previously reported.?!
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2-[(4-Chlorophenyl)methyl]-4,4-dimethyl-1,2-oxazolidine-3,5-dione 2e

o)

|

o}

cl
o}

Prepared from hydroxylamine 5e using GP3. Colourless oil (188 mg, 74%).
1H NMR (400 MHz, CDCl;) 6 7.37 (d, J = 8.5 Hz, 2H), 7.30 (d, J = 8.5 Hz, 2H), 4.88 (s, 2H), 1.42 (s, 6H).
13C NMR (100 MHz, CDCl3) 6 173.5, 172.7, 134.7, 132.2, 130.0, 129.1, 49.1, 41.9, 21.1.

HRMS (ESI) m/z: [M+H*] calculated for C;,H;,CINO;: 254.0578; found: 254.0579.

1H NMR of 2e in CDCl;:
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2-[(4-Fluorophenyl)methyl]-4,4-dimethyl-1,2-oxazolidine-3,5-dione 2f

Prepared from hydroxylamine 5f using GP3. Pale yellow oil (180 mg, 76%).
1H NMR (400 MHz, CDCl3) 6 7.33 (m, 2H), 7.06 (m, 2H), 4.87 (s, 2H), 1.40 (s, 6H).

13C NMR (100 MHz, CDCl;) 6 173.6, 172.7, 162.7 (d, J = 147.8 Hz), 130.5 (d, J = 8.3 Hz), 129.6 (d, /= 3.5
Hz), 115.8 (d, J = 21.7 Hz), 49.1, 41.9, 21.1.

19F NMR (400 MHz, CDCl5) 6 -112.9.
HRMS (ESI) m/z: [M+H*] calculated for C;,H;,FNO;: 238.0874; found: 238.0870.

'H NMR of 2f in CDCls:
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13C DEPT-135 NMR of 2f in CDCls:
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2-[(4-Bromophenyl)methyl]-4,4-dimethyl-1,2-oxazolidine-3,5-dione 2g

o)

|

o}

Br
o}

Prepared from hydroxylamine 5g using GP3. Colourless oil (164 mg, 55%).
1H NMR (400 MHz, CDCl;) 6 7.51 (d, J = 8.4 Hz, 2H), 7.23 (d, J = 8.4 Hz, 2H), 4.86 (s, 2H), 1.42 (s, 6H).
13C NMR (100 MHz, CDCl3) 6 173.5, 172.7, 132.7, 132.1, 130.2, 122.8, 49.2, 41.8, 21.1.

HRMS (ESI) m/z: [M+H*] calculated for C;,H;,BrNO;: 298.0073; found: 298.0071.
H NMR of 2g in CDCl5:
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2-[(2-Methylphenyl)methyl]-4,4-dimethyl-1,2-oxazolidine-3,5-dione 2h

CHj3 0
N
|
J i%
e}

Prepared from hydroxylamine 5h using GP3. Colourless oil (198 mg, 85%).
1H NMR (400 MHz, CDCls) 6 7.20-7.32 (m, 4H), 4.96 (s, 2H), 2.41 (s, 3H), 1.45 (s, 6H).

13C NMR (100 MHz, CDCl3) 6 173.7, 171.8, 136.7, 131.7, 130.7, 129.6, 128.8, 126.4, 47.4, 41.8, 21.2,
19.2.

HRMS (ESI) m/z: [M+H*] calculated for C;3H;5NO3: 234.1125; found: 234.1134.
'H NMR of 2h in CDCls:
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2-[(4-tert-Butylphenyl)methyl]-4,4-dimethyl-1,2-oxazolidine-3,5-dione 2i

Prepared from hydroxylamine 5i using GP3. Colourless oil (193 mg, 70%).

1H NMR (400 MHz, CDCl5) & 7.40 (d, J = 8.4 Hz, 2H), 7.28 (d, J = 8.4 Hz, 2H), 4.89 (s, 2H), 1.43 (s, 6H),
1.34 (s, 9H).

13C NMR (100 MHz, CDCl;) 6 173.8, 172.5, 151.6, 130.7, 128.3, 125.8, 49.5, 41.9, 34.6, 31.3, 21.1.
HRMS (ESI) m/z: [M+H*] calculated for C;gH,;NO5: 276.1594; found: 276.1604.
1H NMR of 2i in CDCl5:
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Potassium 2-[benzyl(hydroxy)carbamoyl]-2,2-dimethylacetate 3b

Prepared from 2b using GP4. White solid (135 mg, 98%). m.p. 170-173 °C.

'H NMR (400 MHz, CD;0D) & 7.25-7.37 (m, 5H), 4.81 (s, 2H), 1.40 (s, 6H).

13C NMR (100 MHz, CD;0D) 6 180.6, 175.9, 136.8, 127.9, 127.6, 126.7, 52.4, 50.8, 23.2.
HRMS (ESI) m/z: [M+H*] calculated for C;,H;5NO,: 238.1074; found: 238.1075.

1H NMR of 3b in CD;0D:
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Potassium 2-{[(2-fluorophenyl)methyl](hydroxy)carbamoyl}-2,2-dimethylacetate 3c

Prepared from 2c using GP4. White solid (145 mg, 99%). m.p. 177-179 °C.

1H NMR (400 MHz, CD;0D) 6 7.47 (m, 1H), 7.28 (m, 1H), 7.15 (m, 1H), 7.06 (m, 1H), 4.89 (s, 2H), 1.40
(s, 6H).

13C NMR (100 MHz, CD50D) & 180.6, 176.1, 160.9 (d, J = 243.8 Hz), 129.7 (d, J = 4.3 Hz), 128.6 (d, J =
8.3 Hz), 123.8 (d, J = 3.6 Hz), 123.7 (d, J = 14.5 Hz), 114.5 (d, J = 20.9 Hz), 50.8, 46.1 (d, J = 5.3 Hz), 23.2.

19F NMR (400 MHz, CD;0D) 6 -122.2.
HRMS (ESI) m/z: [M+H*] calculated for C;,H14FNO,: 256.0979; found: 256.0989.

IH NMR of 3¢ in CD;0D:
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Potassium 2-{[(2-bromophenyl)methyl](hydroxy)carbamoyl}-2,2-dimethylacetate 3d

Prepared from 2d using GP4. White solid (174 mg, 98%). m.p. 180-183 °C.

H NMR (400 MHz, CD;0D) & 7.56 (dd, J = 1.1, 7.8 Hz, 1H), 7.51 (dd, J = 1.5, 7.8 Hz, 1H), 7.35 (td, J =
1.1,7.8, 7.8 Hz, 1H), 7.17 (td, J = 1.5, 7.8, 7.8 Hz, 1H), 4.90 (s, 2H), 1.44 (s, 6H).

13C NMR (100 MHz, CD;0D) 6 180.4, 176.3, 135.6, 132.1, 128.7, 128.3, 127.2, 122.3, 52.7, 50.9, 23.2.
HRMS (ESI) m/z: [M+H*] calculated for C;,H14BrNO,: 316.0179; found: 316.0177.
1H NMR of 3d in CD5;0D:
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Potassium 2-{[(4-chlorophenyl)methyl](hydroxy)carbamoyl}-2,2-dimethylacetate 3e

Prepared from 2e using GP4. White solid (151 mg, 98%). m.p. 188-189 °C.

1H NMR (400 MHz, CD;0D) & 7.32-7.35 (m, 4H), 4.79 (s, 2H), 1.39 (s, 6H).

13C NMR (100 MHz, CD;0D) 6 180.5, 176.2, 135.7, 132.6, 129.2, 128.0, 51.8, 50.8, 23.1.
HRMS (ESI) m/z: [M+H*] calculated for C;,H14CINO,: 272.0684; found: 272.0686.

1H NMR of 3e in CD;0D:

3549
M 4.7935
M1.3970

~M7

“—MT.3228
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40000 =
A S
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13C NMR of 3e in CD3;0D: D.OD
3
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Potassium 2-{[(4-fluorophenyl)methyl](hydroxy)carbamoyl}-2,2-dimethylacetate 3f

Prepared from 2f using GP4. White solid (136 mg, 93%). m.p. 173-176 °C.
'H NMR (400 MHz, CD;0D) & 7.37 (m, 2H), 7.04 (m, 2H), 4.79 (s, 2H), 1.39 (s, 6H).

13C NMR (100 MHz, CD;0D) 6 180.7, 175.7, 162.1 (d, J = 241.7 Hz), 132.9 (d, / = 3.3 Hz), 129.5 (d, J =
8.4 Hz), 114.5 (d, J = 21.7 Hz), 51.8, 50.6, 23.1.

19F NMR (400 MHz, CD;0D) 6 -119.0.
HRMS (ESI) m/z: [M+H*] calculated for C;,H,FNO,: 256.0980; found: 256.0989.

IH NMR of 3f in CD;0OD:

CD;0D
l CD;0D
¥ ! ﬁ A
S & El
T T T T T T T T
10 8 [ 4 2 0 [ppm
13C NMR of 3f in CD;0D:
CD;0D
T T T T T T T T T T T T T T T T T T T T T T
200 150 100 50 0 [ppm

549



13C DEPT-135 NMR of 3f in CD;0D:

T T T T T T T T T T T
150 100 50 ] Tepm’

19F NMR of 3f in CD;0D:

M -118.0542

T
0 -50 -100 -150 - 200 [ppm
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Potassium 2-{[(4-bromophenyl)methyl](hydroxy)carbamoyl}-2,2-dimethylacetate 3g

Prepared from 2g using GP4. White solid (170 mg, 96%). m.p. 191-192 °C.

1H NMR (400 MHz, CD;0D) & 7.47 (d, J = 8.6 Hz, 2H), 7.28 (d, J = 8.6 Hz, 2H), 4.78 (s, 2H), 1.39 (s, 6H).
13C NMR (100 MHz, CD;0D) 6 180.6, 176.2, 136.1, 131.1, 129.7, 120.7, 51.8, 50.7, 23.1.

HRMS (ESI) m/z: [M+H*] calculated for C;,H14,BrNO,: 316.0179; found: 316.0178.

H NMR of 3g in CD;0D:

™M7.4758
M 7.2894
M 1.3958

—mMarTei2
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13C NMR of 3g in CD;0D: CD-0D
3
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Potassium 2-{[(2-methylphenyl)methyl](hydroxy)carbamoyl}-2,2-dimethylacetate 3h

Prepared from 2h using GP4. White solid (140 mg, 97%). m.p. 165-168 °C.
'H NMR (400 MHz, CD;0D) & 7.16-7.33 (m, 4H), 4.83 (s, 2H), 2.32 (s, 3H), 1.40 (s, 6H).

13C NMR (100 MHz, CD;0D) & 180.6, 175.9, 136.2, 134.3, 129.7, 128.4, 127.0, 125.5, 50.8, 50.3, 23.2,
17.8.

HRMS (ESI) m/z: [M+H*] calculated for C;3H;;NO,: 252.1230; found: 252.1227.
IH NMR of 3h in CD;0D:

M 73927
M7.1635
M 4.536!
M 23253
M 1.4078

CD;0D

T T T T T T T T
12 10 B 5 4 2 0 [ppm,

13C NMR of 3h in CD;0D:
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Potassium 2-{[(4-tert-butylphenyl)methyl](hydroxy)carbamoyl}-2,2-dimethylacetate 3i

Prepared from 2i using GP4. White solid (161 mg, 97%). m.p. 176-179 °C.

1H NMR (400 MHz, CD;0D) 6 7.37 (d, J = 8.4 Hz, 2H), 7.27 (d, J = 8.4 Hz, 2H), 4.78 (s, 2H), 1.40 (s, 6H),
1.32 (s, 9H).

13C NMR (100 MHz, CD;0D) 6 180.6, 175.9, 149.8, 133.8, 127.5, 124.8, 52.0, 50.9, 33.9, 30.4, 23.2.
HRMS (ESI) m/z: [M+H*] calculated for C;gH,3NO,: 294.1700; found: 294.1702.

'H NMR of 3i in CD;0D:
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—
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13C NMR of 3iin CD;0D:
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