Chemical Synthesis of TG inhibitors

quinolin-3-ylmethyl ((S)-1-((((S)-3-bromo-4,5-dihydroisoxazol-5-yl)methyl)amino)-3-(1H-indol-3-yl)-1-oxopropan-2-
yl)carbamate (1) and quinolin-3-ylmethyl ((S)-1-((((S)-3-bromo-4,5-dihydroisoxazol-5-yl)methyl)amino)-3-(5-hydroxy-
1H-indol-3-yl)-1-oxopropan-2-yl)carbamate (2) were synthesized as reported elsewhere (Dafik & Khosla, 2011).

quinolin-3-ylmethyl ((S)-1-((((S)-3-bromo-4,5-dihydroisoxazol-5-yl)methyl)amino)-3-(5-fluoro-1H-indol-3-yl)-1-
oxopropan-2-yl)carbamate (3), its diastereomer quinolin-3-ylmethyl ((S)-1-((((R)-3-bromo-4,5-dihydroisoxazol-5-
yl)methyl)amino)-3-(5-fluoro-1H-indol-3-yl)-1-oxopropan-2-yl)carbamate (4) and quinolin-3-ylmethy! ((S)-1-((((S)-3-
bromo-4,5-dihydroisoxazol-5-yl)methyl)amino)-3-(4-hydroxyphenyl)-1-oxopropan-2-yl)carbamate (10) were prepared
as described previously (Watts, Siegel, & Khosla, 2006).

quinolin-3-ylmethyl ((S)-1-((((S)-3-bromo-4,5-dihydroisoxazol-5-yl)methyl)amino)-1-oxo-3-phenylpropan-2-
yl)carbamate (5):

L-Phenylalanine ethyl ester hydrochloride (240 mg, 1.045 mmol) and 4-nitrophenyl (quinolin-3-ylmethyl) carbonate (400
mg, 1.233 mmol) were placed in a 25 mL round-bottomed flask and dissolved in DMF (Volume: 8 ml) to yield a yellow
solution to which N-Methylmorpholine (0.172 ml, 1.567 mmol) was added in one aliquot. The mixture was stirred for 16 h
and then diluted with 100 mL of ethyl acetate and 50 mL of DCM. The organic phase was washed saturated aqueous
bicarbonate (3x 50 mL) and brine (1 x 50 mL) and dried over anhydrous sodium sulfate and potassium carbonate. The
volatiles were removed under reduced pressure. The resulting yellow oil was purified by flash chromatography (1:1 EtOAc :
Hexanes - 5:5:1 EtOAc : Hexanes : Ethanol) to afford (S)-methyl 3-phenyl-2-(((quinolin-3-
ylmethoxy)carbonyl)amino)propanoate (190 mg, 0.521 mmol, 49.9 % yield). The methyl ester was dissolved in THF (2 ml).
LiOH (1M) (0.521 ml, 0.521 mmol) was added in one aliqout, followed by few drops of methanol to dissolve the resulting
suspension. The mixture was stirred for 3 h, acidified with HCI and extracted with ethyl acetate (3x 15 mL). The combined
organic layers were dried over sodium sulfate and concentrated under reduced pressure to yield (S)-3-phenyl-2-(((quinolin-3-
ylmethoxy)carbonyl)amino)propanoic acid (95 mg, 0.271 mmol, 52 % yield) as a white solid, which was directly dissolved in
DMF (2 ml), and hydroxybenzotriazole (36.6 mg, 0.271 mmol), (S)-DHI (48.5 mg, 0.271 mmol) and EDCI (52.0 mg, 0.271
mmol) added. The mixture was stirred at room temperature for 18 h and then diluted with 40 mL of ethyl acetate. The organic
phase was washed with water (4 x 10 mL) and then dried over sodium sulfate. The solvent was removed and the residual
yellow oil was purified by flash chromatography (9 : 1 - EtOAc : Hexanes). quinolin-3-ylmethyl ((S)-1-((((S)-3-bromo-4,5-
dihydroisoxazol-5-yl)methyl)amino)-1-o0xo-3-phenylpropan-2-yl)carbamate quinolin-3-ylmethyl (43 mg, 0.084 mmol, 31.0
% yield) was obtained as a white solid. *H NMR (400 MHz, DMSO-dg) & 8.84 (d, J = 2.1 Hz, 1H), 8.39 (t, J = 5.9 Hz, 1H),
8.25 -8.20 (m, 1H), 8.02 (d, J = 8.4 Hz, 1H), 7.94 (d, J = 8.3 Hz, 1H), 7.76 (ddd, J = 8.4, 6.9, 1.5 Hz, 1H), 7.69 — 7.58 (m,
2H), 7.31 - 7.10 (m, 5H), 5.23 — 5.10 (m, 2H), 4.69 (tdd, J = 12.4, 6.0, 4.4 Hz, 1H), 4.26 (ddd, J = 10.4, 8.8, 4.5 Hz, 1H),
3.47 -3.18 (m, 3H), 3.00 — 2.89 (m, 2H), 2.76 (dd, J = 13.6, 10.6 Hz, 1H). **C NMR (101 MHz, DMSO-dg) 5 172.97, 156.42,
151.26, 147.76, 138.83, 138.64, 135.24, 130.71, 130.31, 129.82, 129.43, 128.72, 128.68, 127.88, 127.62, 126.96, 80.74,
63.95, 56.96, 44.11, 41.92, 38.33.HRMS (ESI-QTOF) m/z: calculated for C,H,,BrN,O," [M+H]* 511.09754; found
511.09725.

quinolin-3-ylmethyl ((R)-1-((((S)-3-bromo-4,5-dihydroisoxazol-5-yl)methyl)amino)-1-oxo-3-phenylpropan-2-
yl)carbamate, TFA salt (6):

The title compound was prepared from D-phenylalanine methyl ester by the same method used to prepare compound (5) and
was purified by preparative TLC and reverse-phase HPLC in in water/acetonitrile with trifluoroacetic acid. *H NMR (500
MHz, DMSO-dg) 3 8.95 (d, J = 2.1 Hz, 1H), 8.48 — 8.40 (m, 1H), 8.37 (t, J = 6.0 Hz, 1H), 8.08 (d, J = 8.5 Hz, 1H), 8.06 —
7.97 (m, 1H), 7.86 (ddd, J = 8.4, 6.9, 1.4 Hz, 1H), 7.71 (ddd, J = 8.1, 6.9, 1.2 Hz, 1H), 7.67 (d, J = 8.5 Hz, 1H), 7.35 - 7.08
(m, 5H), 5.29 — 5.12 (m, 2H), 4.69 (ddt, J = 10.5, 7.7, 5.1 Hz, 1H), 4.23 (ddd, J = 10.5, 8.4, 4.4 Hz, 1H), 3.42 — 3.22 (m, 3H),
3.00 (dd, J = 17.5, 7.7 Hz, 1H), 2.94 (dd, J = 13.7, 4.4 Hz, 1H), 2.75 (dd, J = 13.7, 10.4 Hz, 1H). 3C NMR (126 MHz,
DMSO) 6 172.13, 158.69, 158.40, 158.11, 157.82, 155.67, 149.49, 145.04, 138.24, 137.98, 136.61, 130.67, 130.40, 129.16,
128.23, 128.01, 127.59, 127.38, 127.15, 126.25, 80.09, 63.02, 56.33, 43.36, 41.12, 39.52, 37.47.

quinolin-3-ylmethyl ((S)-3-(benzo[b]thiophen-3-y1)-1-((((S)-3-bromo-4,5-dihydroisoxazol-5-yl)methyl)amino)-1-
oxopropan-2-yl)carbamate, TFA salt (7):

(S)-3-(benzo[b]thiophen-3-yl)-2-((tert-butoxycarbonyl)amino)propanoic acid (0.386 g, 1.2 mmol) was dissolved in diethyl
ether/methanol (2:1, 15 mL) and hydrochloric acid (4 M in dioxane) (0.600 mL, 2.400 mmol) was added. The mixture was
cooled in an ice bath and TMS-Diazomethane (2 M in ether) (1.800 mL, 3.60 mmol) carefully added dropwise. The mixture
was stirred for 30 minutes after which additional hydrochloric acid was added to destroy excess TMS-Diazomethane, which
could easily be monitored by the disappearance of the characteristic yellow colour. The solvents were removed on the
rotovap, yielding quantitative (S)-methyl 2-amino-3-(benzo[b]thiophen-3-yl)propanoate, HCI as a white solid that was used
directly in the next step. The suitably protected intermediate was then elaborated to the final inhibitor using the method



outlined for compound 5, furnishing quinolin-3-ylmethyl ((S)-3-(benzo[b]thiophen-3-yl)-1-((((S)-3-bromo-4,5-
dihydroisoxazol-5-yl)methyl)amino)-1-oxopropan-2-yl)carbamate (30 mg, 0.053 mmol, 4.4 % yield over 4 steps) after
preparative TLC. The product was further purified by reverse phase HPLC in water/acetonitrile with trifluoroacetic acid, and
the final product obtained as its TFA salt. 'H NMR (500 MHz, DMSO-dg) 6 8.94 (d, J = 2.1 Hz, 1H), 8.47 (t, J = 6.0 Hz, 1H),
8.42 —8.30 (m, 1H), 8.12 — 8.05 (m, 1H), 8.04 — 7.98 (m, 1H), 7.94 (d, J = 9.0 Hz, 2H), 7.84 (ddd, J = 8.4, 6.9, 1.5 Hz, 1H),
7.74 (d, J =8.4 Hz, 1H), 7.70 (ddd, J = 8.1, 6.9, 1.2 Hz, 1H), 7.46 (s, 1H), 7.45 — 7.29 (m, 2H), 5.28 — 5.13 (m, 2H), 4.68
(ddt, J =10.6, 7.2, 5.3 Hz, 1H), 4.40 (ddd, J = 10.0, 8.4, 4.8 Hz, 1H), 3.41 (dt, J = 14.1, 6.0 Hz, 1H), 3.31 (dd, J = 17.6, 10.7
Hz, 1H), 3.26 — 3.15 (m, 2H), 3.07 (dd, J = 14.4, 10.1 Hz, 1H), 2.97 (dd, J = 17.6, 7.2 Hz, 1H). *C NMR (126 MHz, DMSO-
dg) 8 172.02, 155.68, 149.66, 139.50, 138.58, 138.15, 136.24, 131.97, 130.50, 130.29, 128.20, 127.48, 127.44, 127.36,
124.24,124.07, 123.99, 122.84, 121.86, 79.98, 63.15, 54.50, 43.49, 41.34, 39.52, 30.79.

quinolin-3-ylmethyl ((S)-1-((((S)-3-bromo-4,5-dihydroisoxazol-5-yl)methyl)amino)-3-(2-fluorophenyl)-1-oxopropan-2-
yl)carbamate (8):

Compound 8 was prepared from (S)-2-((tert-butoxycarbonyl)amino)-3-(2-fluorophenyl)propanoic acid by the method used to
prepare compound 7. *H NMR (400 MHz, DMSO-dg) & 8.84 (d, J = 2.2 Hz, 1H), 8.32 (t, J = 5.9 Hz, 1H), 8.26 — 8.20 (m,
1H), 8.03 (d, J = 8.4 Hz, 1H), 7.99 — 7.93 (m, 1H), 7.77 (ddd, J = 8.5, 6.9, 1.5 Hz, 1H), 7.70 — 7.60 (m, 2H), 7.27 (td, J = 7.7,
1.8 Hz, 1H), 7.24 — 7.15 (m, 1H), 7.14 — 6.99 (m, 2H), 5.18 (s, 2H), 4.71 — 4.60 (m, 1H), 4.30 (td, J =9.1, 5.3 Hz, 1H), 3.42 -
3.31 (m, 1H), 3.31 - 3.24 (m, 1H), 3.19 (dt, J = 14.0, 5.4 Hz, 1H), 3.02 (dd, J = 13.9, 5.6 Hz, 1H), 2.94 (dd, J = 17.5, 7.2 Hz,
1H), 2.82 (dd, J = 14.0, 9.7 Hz, 1H). HRMS (ESI-QTOF) m/z: calculated for C,,H,;BrFN,O," [M+H]* 529.08812; found
529.08820

quinolin-3-ylmethyl ((S)-1-((((S)-3-bromo-4,5-dihydroisoxazol-5-yl)methyl)amino)-3-(4-fluorophenyl)-1-oxopropan-2-
yl)carbamate (9):

Compound 9 was prepared from (S)-2-((tert-butoxycarbonyl)amino)-3-(4-fluorophenyl)propanoic acid by the method used to
prepare compound 7. *H NMR (400 MHz, Chloroform-d) & 8.90 — 8.78 (m, 1H), 8.14 — 8.01 (m, 2H), 7.76 (d, J = 8.1 Hz,
1H), 7.70 (t, J = 7.7 Hz, 1H), 7.54 (t, J = 7.4 Hz, 1H), 7.09 (dd, J = 8.3, 5.1 Hz, 2H), 6.96 — 6.82 (m, 3H), 5.77 (d, J = 8.2 Hz,
1H), 5.28 — 5.13 (M, 2H), 4.72 (dd, J = 9.3, 4.8 Hz, 1H), 4.48 (q, J = 7.4 Hz, 1H), 3.45 (m, 2H), 3.16 (dd, J = 17.5, 10.6 Hz,
1H), 3.06 (dd, J = 13.9, 6.6 Hz, 1H), 2.96 (dd, J = 14.0, 7.6 Hz, 1H), 2.80 (dd, J = 17.5, 8.1 Hz, 1H). **C NMR (101 MHz,
Chloroform-d) § 171.91, 161.97 (d, J = 245.6 Hz), 155.82, 150.60, 147.72, 137.99, 135.81, 131.97 (d, J = 3.3 Hz), 130.81 (d,
J=8.0 Hz), 130.04, 129.15, 128.92, 127.99, 127.64, 127.18, 115.67 (d, J = 21.2 Hz), 80.32, 64.91, 56.47, 43.86, 41.68,
37.92. HRMS (ESI-QTOF) m/z: calculated for C,,H,3BrFN,O,* [M+H]" 529.08812; found 529.08816

quinolin-3-ylmethyl ((S)-1-((((S)-3-bromo-4,5-dihydroisoxazol-5-yl)methyl)amino)-3-(4-iodophenyl)-1-oxopropan-2-
yl)carbamate (11):

Compound 11 was prepared from 4-iodophenylalanine analogous to the preparation of compound 7 (150 mg, 17.1% yield
over 4 steps). *H NMR (500 MHz, DMSO-dg) & 9.02 (d, J = 1.9 Hz, 1H), 8.52 (d, J = 2.1 Hz, 1H), 8.43 (t, J = 6.0 Hz, 1H),
8.12 (d, J = 8.5 Hz, 1H), 8.08 (dd, J = 8.1, 1.3 Hz, 1H), 7.90 (ddd, J = 8.4, 6.0, 1.4 Hz, 1H), 7.80 — 7.66 (m, 2H), 7.63 — 7.55
(m, 2H), 7.13 - 7.02 (m, 2H), 5.32 — 5.14 (m, 2H), 4.79 — 4.61 (m, 1H), 4.31 — 4.16 (m, 1H), 3.44 —3.28 (m, 2H), 3.23 (dt, J
=14.1,5.2 Hz, 1H), 3.01 — 2.82 (m, 2H), 2.72 (dd, J = 13.6, 10.5 Hz, 1H). HRMS (ESI-QTOF) m/z: calculated for
C24H23BrIN,O," [M+H]* 636.99419; found 636.99407

tert-Butyl ((S)-1-((((S)-3-bromo-4,5-dihydroisoxazol-5-yl)methyl)amino)-3-(5-fluoro-1H-indol-3-yl)-1-oxopropan-2-
yl)carbamate (14):

Commercial 5-fluoro-L-tryptophan hydrate (100 mg, 0.416 mmol) was dissolved in 5 mL THF-water (1:1) and 4-
methylmorpholine (182 mg, 1.799 mmol) added, followed by Di-tert-butyl dicarbonate (1M in THF) (900 uL, 0.900 mmol)
in a dropwise fashion. Reaction progress was monitored by TLC (20 % methanol in ethyl acetate) until all starting material
had been consumed. Ether (10 mL) was added to the reaction mixture and the aqueous layer was withdrawn. The ether was
extracted one additional time with water containing N-methylmorpholine. At this time, TLC of the ether layer showed no
residual product.

The BOC protected amino acid was then directly used in the next step as the aqueous solution to which EDCI-HCI (96 mg,
0.501 mmol), 1H-benzo[d][1,2,3]triazol-1-ol (59 mg, 0.437 mmol) and (S)-(3-bromo-4,5-dihydroisoxazol-5-yl)methanamine
(78 mg, 0.436 mmol) were added and the mixture stirred for 2 hours. The solution was then extracted with ethyl acetate three
times and the combined organic layers were dried over sodium sulfate and evaporated, furnishing the crude product that was
purified by preparative TLC, yielding the title compound (180 mg, 0.372 mmol, 90 % yield over two steps). *H NMR (500
MHz, DMSO-dg) & 10.91 (d, J = 2.6 Hz, 1H), 8.26 (t, J = 6.0 Hz, 1H), 7.41 (dd, J = 10.2, 2.6 Hz, 1H), 7.31 (dd, J = 8.8, 4.6
Hz, 1H), 7.23 (d, J = 2.4 Hz, 1H), 6.98 — 6.78 (m, 2H), 4.66 (ddt, J = 10.6, 7.5, 5.4 Hz, 1H), 4.14 (td, J = 9.0, 4.7 Hz, 1H),
3.39 (dt, J = 14.2, 6.0 Hz, 1H), 3.31 — 3.17 (m, 2H), 3.04 — 2.90 (m, 2H), 2.85 (dd, J = 14.5, 9.8 Hz, 1H), 1.29 (s, 9H).

quinoxalin-2-ylmethy! ((S)-1-((((S)-3-bromo-4,5-dihydroisoxazol-5-yl)methyl)amino)-3-(5-fluoro-1H-indol-3-yl)-1-
oxopropan-2-yl)carbamate (12):



An aliquot of compound 14 (170 mg, 0.352 mmol) was taken up in a mixture of 2:1 DCM/TFA and stirred for 1 hour, after
which aqueous sodium hydroxide was carefully added to reach a pH of 10-11. The mixture was extracted with DCM three
times and the combined organic extracts were dried over sodium sulfate followed by evaporation of the volatiles to yield the
deprotected product (S)-2-amino-N-(((S)-3-bromo-4,5-dihydroisoxazol-5-yl)methyl)-3-(5-fluoro-1H-indol-3-yl)propanamide
(130 mg, 0.339 mmol, 96 % yield) as the free base that was used without further purification. An aliquot of (S)-2-amino-N-
(((S)-3-bromo-4,5-dihydroisoxazol-5-yl)methyl)-3-(5-fluoro-1H-indol-3-yl)propanamide (35 mg, 0.091 mmol) and 4-
nitrophenyl (quinoxalin-2-ylmethyl) carbonate (29.7 mg, 0.091 mmol) were dissolved in 3 mL DMF and N-
Methylmorpholine (20 pl, 0.183 mmol) was added. The mixture was stirred for 18 hours and then diluted with water and
extracted with ethyl acetate. The organic layer was washed with water and brine and then dried over sodium sulfate and
finally evaporated. The crude product was purified by preparative TLC. *H NMR (400 MHz, DMSO-dg) 5 10.94 (d, J = 2.3
Hz, 1H), 8.89 (s, 1H), 8.45 (t, J = 6.0 Hz, 1H), 8.15 — 8.07 (m, 1H), 8.06 — 7.99 (m, 1H), 7.91 - 7.82 (m, 2H), 7.76 (d, J = 8.2
Hz, 1H), 7.47 (dd, J = 10.3, 2.7 Hz, 1H), 7.32 (dd, J = 8.8, 4.6 Hz, 1H), 7.26 (d, J = 2.5 Hz, 1H), 6.89 (td, J = 9.2, 2.2 Hz,
1H), 5.37 = 5.17 (m, 2H), 4.66 (m, 1H), 4.25 (m, 1H), 3.46 — 3.15 (m, 3H), 3.08 — 2.83 (m, 3H).

quinolin-4-ylmethyl ((S)-1-((((S)-3-bromo-4,5-dihydroisoxazol-5-yl)methyl)amino)-3-(5-fluoro-1H-indol-3-yl)-1-
oxopropan-2-yl)carbamate, TFA salt (13):

The title compound was synthesized by the method used to prepare compound 12 and purified by preparative TLC and
reverse-phase HPLC in water/acetonitrile with trifluoroacetic acid, furnishing the final product as its TFA salt. *H NMR (500
MHz, DMSO-dg) 6 10.96 (s, 1H), 8.94 (d, J = 4.8 Hz, 1H), 8.45 (s, 1H), 8.15 — 8.05 (m, 2H), 7.89 (t, J = 7.8 Hz, 1H), 7.80 (d,
J =8.6 Hz, 1H), 7.75 - 7.68 (m, 1H), 7.52 — 7.45 (m, 1H), 7.39 (d, J = 4.8 Hz, 1H), 7.34 (dd, J = 8.8, 4.6 Hz, 1H), 7.28 (d, J
= 2.4 Hz, 1H), 6.90 (td, J = 9.2, 2.6 Hz, 1H), 5.57 (s, 2H), 4.76 — 4.59 (m, 1H), 4.37 — 4.24 (m, 1H), 3.42 (dt, J = 14.1, 6.0
Hz, 1H), 3.30 (dd, J =17.6, 10.8 Hz, 1H), 3.23 (dt, J = 14.0, 5.3 Hz, 1H), 3.03 (dd, J = 14.5, 4.7 Hz, 1H), 3.00 — 2.87 (m,
2H). HRMS (ESI-QTOF) m/z: calculated for CysH,4BrFNsO," [M+H]* 568.09902; found 568.09873

4-nitrophenyl (quinolin-3-ylmethyl) carbonate (S1):
The title compound was prepared as described in the literature. (Watts et al., 2006)

4-nitrophenyl (quinolin-4-ylmethyl) carbonate (S2):

Similar to the published example for the 3-quinolyl isomer (Watts et al., 2006), commercial quinoline-4-carbaldehyde (3 g,
19.09 mmol) was dissolved in absolute ethanol (40 mL) and cooled in a dry-ice acetone bath. Then, Lithium borohydride (2
M in THF) was added dropwise and the reaction monitored by TLC until full conversion of the starting material could be
observed. At that time, the cooling bath was removed and 1 M aqueous HCI carefully added. Once the reaction had reached
room temperature and additional HCI would not yield more gas evolution, aqueous sodium bicarbonate was added to reach a
neutral pH. The reaction mixture was concentrated under reduced pressure before the aqueous mixture was extracted with
ethyl acetate three times and the combined organic layers were dried over sodium sulfate and evaporated, yielding the alcohol
as an orange oil that solidified on standing. The alcohol was taken up in anhydrous DCM (30 mL), N-Methylmorpholine
(4.20 ml, 38.2 mmol) was added and the solution cooled in an ice-bath. Separately, 4-nitrophenyl chloroformate (5.77 g, 28.6
mmol) was dissolved in DCM (15 mL) and added dropwise to the cooled solution of the alcohol. After addition had been
completed, the mixture was allowed to warm to room temperature and stirred overnight. Then, aqueous sodium bicarbonate
and ethyl acetate were added to the reaction mixture. The organic layer was washed with sodium bicarbonate solution (3x)
and brine. The organic phase was dried over sodium sulfate and evaporated, yielding a red crude product that solidified on
standing. The crude product was purified by silica gel chromatography and eluted using a gradient of pentane in ethyl acetate
(20% --> 50%), affording the title compound (3.1 g, 9.56 mmol, 50.1 % yield) as an off-white solid. *H NMR (400 MHz,
Chloroform-d) & 8.97 (d, J = 4.4 Hz, 1H), 8.35 - 8.26 (m, 2H), 8.24 —8.13 (m, 1H), 8.01 (dt, J = 8.4, 0.9 Hz, 1H), 7.80 (ddd,
J=8.4,6.8,1.4 Hz, 1H), 7.67 (ddd, J = 8.3, 6.9, 1.3 Hz, 1H), 7.55 (d, J = 4.4 Hz, 1H), 7.41 (d, J = 9.2 Hz, 2H), 5.80 (d, J =
0.8 Hz, 2H).

4-nitrophenyl (quinoxalin-2-ylmethyl) carbonate (S3):

Inspired by the work of Robinson and Taylor (Robinson & Taylor, 2005), benzene-1,2-diamine (1.5 g, 13.87 mmol) and
dihydroxyacetone (1.249 g, 13.87 mmol) were dissolved in DMSO (15 mL) and the solution heated to 80 °C. Then, 10 mol%
triethylamine (0.193 ml, 1.387 mmol) was added, followed by 2 mol% Palladium(Il) acetate (0.062 g, 0.277 mmol) . The
mixture was stirred and heated while open to air. After 3 hours, the mixture was diluted with water and extracted with ethyl
acetate. The organic layer was washed four times with a buffer of phosphoric acid and monobasic sodium phosphate (pH = 2)
to remove amines followed by aqueous sodium bicarbonate. Evaporation of the organic solvent and purification of the crude
material by silica gel chromatography afforded the desired quinoxalin-2-ylmethanol in a moderate yield.The alcohol was then
coupled to 4-nitrophenyl chloroformate using the procedure outlined for compound S2, furnishing the title compound in
modest overall yield (20 % over two steps). *H NMR (400 MHz, Chloroform-d) & 9.02 (s, 1H), 8.36 — 8.25 (m, 2H), 8.22 —
8.09 (m, 2H), 7.87 — 7.76 (m, 2H), 7.51 — 7.39 (m, 2H), 5.64 (s, 2H).



(S)-(3-bromo-4,5-dihydroisoxazol-5-yl)methanamine (S-DHI)

The (S)-DHI building block was prepared using our modification (DiRaimondo et al., 2014) to the [3+2] dipolar
cycloaddition reaction (Rohloff, Robinson I11, & Gardner, 1992) and fractional crystallization (Castelhano, Billedeau, Pliura,
Bonaventura, & Krantz, 1988) reported in the literature.
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NMR spectra of compound 5:

220
210

200
190
180
170
r160
150
r140

130
120
110
100
90
80
70

--10

85
80

75

70

65
60
55

F50

L45

F40

35

30

25

20

15

10

6cc W

@
0
=

_

S s

DMSO- dS

CK-III-25

o
o]
<
_
e

=
So
% @
e
e

water

Br

G (m)
7.63

 E—

EQ
0" | EQ
™M

NH

s sr o st /
N
\

76

C (m)| F (ddd)

8.22

Fort
Fest

WM.N
17T

Wﬁo.m
Wcm”~

20°T
Esor
Koot
=880

H\mm.o

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

9.5

2.0

£€'8E
[oswp SS'6E
[oswp 9£'6€
[oSWPp 96°6€

DMSO- d6

[oswp 8€'0t

[oswp 650t

[oswp 080t
6'Ty
1A 844

96'9S —

S6'€9 —

¥L°08 —

96'9CT
[Apxas
8821
89'8CT
[4A: 148
Ev'6CT
z86er
TE0ET

TL0€T \
YTSET

9'8ET

£€8'8ET

9L YT —
9T'TIST —

TP9ST —

L6'T°UT —

CK-III-25

Br

NH

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

00



NMR spectra of compound 6:
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NMR spectra of compound 8:

140

o

Il

—
I

120
r110
r100
r-10

90
80
70
- 60
50

19P-OSWQ 0S°C
82
€871
s8¢

16 %
£€6'7
96°C
16T
00°€
T0€
€0°€
LT°E u

6T°€ 3

oze
sze oHA
87 |

67 |
oge |
zee |
€€
SE'E | . \ N
9€°€
L€
8€°E

Br

NH

DMSO- d6

N (dd)
2.82

0O (dd)
2.94

L m)
3.28
P (dd)
3.02

v

M (td))
4.30

/

Feor

283

(s)| | L(m)

.18| | 4.65
|

Tt

o

=

N
K
g

H (td)
7.27

G (m)
7.64

F (ddd)
7.77

E (m)
7.95

vg'g

CK-III-36

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

9.5




NMR spectra of compound 9:
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NMR spectra of compound 11:

2 i
n <
L L

F4.0
L35
F3.0
F2.5
2.0
1
0.5
0.0
+-0.5

0.0

[op-0swa 05z
oLz 5
we
€L b

€T w

44

87
88'C .
06'C A
16 °
6T
v6'T -
3

%62
16'C o

17°€

€ze

i 74
0c°€ |
zee 7\
ve'E

9€°€
6€°€ 1
ov'€E

S~

it B
S~

/

DMSO

N (dd
2.72

Fse0
WNm.N

Foe0

Fest

291

vy o
szv
9z |
oz
6T's

125

€e's

v2's 7n
525

525 ~
9z's |

boL
S0z
602 ~
602

ors

s

85,

85, i
652

65

09'L

092

192

€L

vL

sce

stL

oL

oz
or

104 ﬁ

LLL

(m)[| O (m)

P
3.36

M (db)
3.23

water

Fecz

I(m)
7.07
d

H|(m)
59

8LL
68°L
682
06°2

-
—

062
162 —
[
=
—
-—
—

L e o

wm .
B R

\[m 234

€T

7.76

G (m)

F (ddd)|
7.90

16LF
6L
i

E (dd),
8.08

6L
L0°'8
408
608
60'8
118
€18
w8
£v'8

— ESeT
ozt

B (d)| D (d)

8.52| 8.12

C(b)
.43

F80'T

TFA
3
@

158
.8
106
106
206

CK-1-23

0.5

1.0

3.0 2.5 2.0

3.5

4.0

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

9.0

9.5




=} [=}
S n
N ©

I I

I 600
I 550
500
I 450
I 400
350
I 300
I 250

200
r150
- 100
50

r-50

19P-OSIWQ 0S°C
487

DMSO- d6

//

NMR spectra of compound 12:

CK-VII-16
¥
S
S

water
N (td)
4.25

/

/
M (ddd)
4.66

K (td)
6.89

I (drI)
7.32

H (dd)
7.47

G (d)
7.76

F(m)
7.86

D (m)
8.11

Br

57
O @

oroulron s

MKNN.N
0T
s

Foco

TFeso

Tm.ﬁ

105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)

11.0



T m N -
N N N N
I I L I

I 20
F19
L8
17
L6
F1s
Lia
L13
12
Fit
L10
o
L8
r7
6
5
Fa
I3
2
1
Fo
-1
2

DMSO- cl6

NMR spectra of compound 13:

I

Q (dd)
3.30
P (dt)
3.42

e
we
€bE
@Zy
8Tt
6Tt
6Tt

W
‘

O (m)
4.30

N (m)
4.68
T T

I

9%
9%

J

w69
8TL \

o
&

~

(N
=
H (m)
7.49

;7 ///////J /

7.72

G (m)

D (m)|
8.10

C (s)
8.45

Br

=TFA

CK-VII-24:
v s
RN
6 %
e

11.0 105 100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

115

2.0



r150

I 130
k120
L 110
I 100
90
k70
60
50
k40
30

£€8'71

DMSO- d6

2.85
2.96

I(m)

(m)

dt)|| J (dd)
3.24

39

NMR spectra of compound 14:

CK-VII-10

@ @
0@
0 n
e

===

N
$ S
- o
Lo

—

0 ®
88
Ed
=T —m

B
N o
N o
i
——

16°0T v

T6°0T

L
3

water
H (td
4.14
residual
ethyl acetate

G (ddt)
4.66

6.88

E (dd)|
7.31
C (dd)| D (m)

7.41

I

8.5

Br

A

CHy

HC,
H

Fress

WMS
€T
Free
et

Foee

1T
mﬁ.ﬂ
T
To.a

70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)

7.5

8.0

11.0 105 10.0 95 9.0

11.5




