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General Materials. All reagents and solvents were purchased from commercial suppliers (Sigma-
Aldrich® or Thermo Fisher Scientific®) unless otherwise specified. Dichloromethane was dried by
distillation with calcium hydride, tetrahydrofuran was distilled from sodium-benzophenone ketyl.
Deionized water was prepared using a Millipore-Direct QTM 5 Ultrapure Water System. Analytical
thin layer chromatography (TLC) was performed on Merck pre-coated 0.2 mm aluminum-backed
sheets of Silica gel 60F254. TLC plates were visualized with UV light (254 nm) and stained with 1%
ferric chloride in 50% water 50% methanol, or with 10% ammonium molybdate in 2 M H,SO,,
followed by heating. Flash chromatography was performed with silica gel (pore size 60 A, 220-440
mesh particle size) from Sigma-Aldrich. High performance liquid chromatography (HPLC) was
performed on an Agilent 1260 Infinity Bio-inert Quaternary LC using an Agilent Eclipse XDB-C18
column (9.4 x 250 mm, 5 pm) at room temperature using acetonitrile and water with a flow rate of 4
mL/min. Elution of material was monitored by UV/Vis at 210, 280, and 350 nm. 'H NMR, 3C NMR,
HMBC, and HSQC spectra were acquired on a Bruker 300 MHz or 400 MHz spectrometer. Low
resolution mass spectra were acquired on a Waters ZQ Mass Detector equipped with an ESCI ion
source and Waters 2695 HPLC. High resolution mass spectra were acquired on a Waters/Micromass
LCT ESI-TOF. Mass spectra for high molecular weight compounds (>2,000 Da) were acquired on a
Bruker Autoflex MALDI-TOF instrument.



Perfluorophenyl (S)-2-(((benzyloxy)carbonyl)amino)-3-(4-(benzyloxy)phenyl)propanoate (3)
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A solution of N-Cbz,O-Bn-tyrosine (1.013 g, 2.5 mmol) in DMF (5 mL) was treated with pyridine (0.22
mL), followed by pentafluorophenyl trifluoroacetate (0.5 mL, 0.82 g, 2.9 mmol). The reaction mixture
was stirred at room temperature for 1 hour and was then diluted with ethyl acetate (100 mL) and washed
with 0.1 M HCI and 5% NaHCO; (3 x 100 mL each). The organic layer was dried (Na,SO,), filtered
and concentrated in vacuo to yield the title compound (1.26 g, 2.2 mmol, 88%) as a colourless solid. 'H
NMR (300 MHz, CDCls) 6 7.45-7.32 (m, 10 H, 10 x ArH), 7.12 (d,/=8.6,2 H, 2 x ArH), 6.93 (d, J=
8.6,2 H, 2 x ArH), 5.19-5.12 (m, 3 H, NH + CH,), 5.05 (s, 2 H, CH,;), 5.01-4.94 (m, 1 H, CH), 3.31-
3.16 (m, 2 H, CH,). 3C NMR (75 MHz, CDCl;) § 168.3 (C=0), 158.5 (C=0), 155.7 (C), 137.0 (C),
136.0 (C), 130.5 (2 x CH), 128.74 (2 x CH), 128.70 (2 x CH), 128.5 (CH), 128.3 (2 x CH), 128.2 (CH),
127.6 (2 x CH), 126.8 (C), 115.4 (2 x CH), 70.2 (CH,), 67.5 (CH,), 54.8 (CH), 37.1 (CH,). Pfp carbon
signals not observed. HRMS (ESI-TOF): m/z calc’d for C;0H,NOsFsNa: 594.1316 [M+Na]*; found:
594.1323.

Benzyl (S)-(3-(4-(benzyloxy)phenyl)-1-((2-hydroxyethyl)amino)-1-oxopropan-2-yl)carbamate (4)
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A solution of 3 (960 mg, 1.68 mmol) in CH,Cl, (10 mL) was treated with ethanolamine (205 mg, 203
pL, 3.36 mmol) dropwise. The reaction mixture was stirred for 1.5 hours and was then diluted with
ethyl acetate (100 mL). The solution was then washed with 1 M HCI (2 x 100 mL), 1 M NaOH (2 x
100 mL), water (100 mL) and brine (100 mL). The organic layer was dried (Na,SO,), filtered, and
concentrated in vacuo to yield the title compound (670 mg, 1.49 mmol, 89%) as a colourless solid. 'H
NMR (300 MHz, CDCl;) 8 7.43-7.29 (m, 10 H, 10 x ArH), 7.10 (d, /= 8.5, 2 x H, 2 x ArH), 6.89 (d,
J=28.5,2xH, 2x ArH), 6.23 (bt, J=5.6, 1 H, NH), 5.45 (bd, J=6.7, 1 H, NH), 5.06 (s, 2 H, CH,),
5.02 (s,2 H, CH,), 4.33 (app q,/=7.2, 1 H, CH), 3.60-3.47 (m, 2 H, CH,), 3.28 (app q,/=5.2,2 H,
CH,), 3.07-2.92 (m. 2 H, CH,). In agreement with the literature.!



Benzyl (S)-(1-((2-((7-(benzyloxy)-2-(3,4-bis(benzyloxy)phenyl)-5-hydroxy-4-oxo-4H-chromen-3-
yl)oxy)ethyl)amino)-3-(4-(benzyloxy)phenyl)-1-oxopropan-2-yl)carbamate (8)
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A solution of flavonol 7 (240 mg, 0.42 mmol), alcohol 4 (190 mg, 0.42 mmol) and triphenylphosphine
(550 mg, 2.1 mmol) in THF (15 mL) was cooled to 0 °C and treated dropwise with DIAD (0.2 mL, 1.0
mmol). The reaction mixture was stirred at 0 °C for 2.5 hours and was diluted with ethyl acetate and
saturated aqueous NaHCO; (100 mL each). The aqueous layer was dried (Na,SO,), filtered, and
concentrated in vacuo. Purification by flash chromatography on silica gel (10 % - 20 % EtOAc in
CH,Cl,), followed by a subsequent purification on silica gel (2:3 EtOAc:petroleum ether) gave the title
compound (87mg, 87 umol, 21%) as a yellow solid. '"H NMR (300 MHz, CDCl;) 8 7.97 (s, 1 H, OH),
7.65(d,J=109,1H, ArH), 7.61 (dd, /= 8.6, 1.9, 1 H, ArH), 7.51-7.26 (m, 25 H, 25 x ArH), 7.09 (d, J
=8.4,2H,2x ArH), 7.04 (d, /=8.6, 1 H, 1 x ArH), 6.76 (d, /=8.4,2 H, 2 x ArH), 6.46 (d,/=1.9, 1
H, ArH), 6.43 (d,J=1.9, 1 H, ArH), 5.57 (d,J=8.4, 1 H, NH), 5.27 (s, 2 H, CH,), 5.24 (s, 2 H, CH,),
5.20-5.08 (m, 4 H, 2 x CH,), 4.82 (s, 2 H, CH,), 4.52 (app q, /= 7.0, 1 H, CH), 3.71-3.58 (m, 2 H, CH,),
3.38 (app q, J=16.0, 2 H, CH,), 3.15-2.99 (m, 2 H, CH,). *C NMR (75 MHz, CDCl;) 6 178.4 (C=0),
171.2 (C=0), 164.8 (C), 161.9 (C), 157.7 (C=0), 156.8 (C), 156.4 (C), 155.9 (C), 151.8 (C), 148.5 (C),
137.7 (C), 137.1 (C), 136.8 (C), 136.6 (C), 136.5 (C), 135.7 (C), 130.6 (2 x CH), 128.89 (C), 128.86 (2
x CH), 128.77 (2 x CH), 128.75 (2 x CH), 128.53 (4 x CH), 128.49 (2 x CH), 128.2 (CH), 128.13 (CH),
128.08 (CH), 128.03 (CH), 127.9 (CH), 127.5 (2 x CH), 127.32 (2 x CH), 127.30 (2 x CH), 127.2 2 x
CH), 122.84 (C), 122.80 (CH), 115.1 (CH), 114.8 (2 x CH), 113.9 (CH), 105.9 (C), 98.9 (CH), 93.3
(CH), 71.4 (CH,), 71.3 (CH,), 70.9 (CH,), 70.6 (CH,), 69.7 (CH,), 66.9 (CH,), 56.5 (CH), 40.3 (CH,),
38.3 (CH,). HRMS (ESI-TOF): m/z calc’d for Cs,Hs4N,O;;Na: 1025.3625 [M+Na]*; found: 1025.3622.



(S,E)-3-(3,4-dihydroxyphenyl)-N-(1-((2-((2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-4-oxo-4H-
chromen-3-yl)oxy)ethyl)amino)-3-(4-hydroxyphenyl)-1-oxopropan-2-yl)acrylamide (13)
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A solution of 8 (40 mg, 40 umol) in EtOH/THF (1:2, 9 mL) was treated with Pd/C (40 mg) and
methanesulfonic acid (3 pL, 46 umol). The flask was evacuated and placed under hydrogen pressure
and stirred 16 h at room temperature. The reaction mixture was filtered through Celite, the filter cake
was washed with ethanol (10 mL) and the filtrate treated with triethylamine (10 pL, 72 pmol). The
filtrate was concentrated in vacuo and dissolved in DMF (1 mL). The reaction mixture was treated with
pyridine (6.5 pL, 80 umol), followed by 12 (13.8 mg, 40 pmol). After stirring for 16 h, pyridine (6.5
pL, 80 umol) was added and the reaction mixture was stirred for a further 5 h, whereupon further 12
was added (6.9 mg, 20 umol). After a total of 40 h stirring, the reaction mixture was quenched with
water (100 pL) and was concentrated in vacuo. Purification by flash chromatography on silica gel
(78:10:10:2 to 67:15:15:3, CH,Cl,:MeOH: Acetone: Water) gave the title compound (10.3 mg, 15 pmol,
38%) as a yellow solid. "H NMR (300 MHz, CD;0D) 6 7.60 (d, J=2.1, 1 H, ArH), 7.49 (dd, J = 8.6,
2.1,1H, ArH), 7.34 (d,J=15.7, 1 H, CH), 7.07 (d, J=8.5,2 H, 2 x ArH), 6.98 (d, /= 1.8, 1 H, ArH),
6.91 (d, /J=8.6,1 H, ArH), 6.88 (dd, /= 8.5, 1.8, 1 H, ArH), 6.73 (d, /= 8.5, 1 H, ArH), 6.64 (d, J =
8.5,2H,2x ArH), 6.43 (d,/=15.7,1 H, CH), 6.36 (d,/=2.0, 1 H, ArH), 6.18 (d, /=2.0, 1 H, ArH),
4.66 (dd, J=8.3,6.3, 1 H, CH), 4.00-3.79 (m, 2 H, CH,), 3.49-3.44 (m, 2 H, CH,), 3.13-2.85 (m, 2 H,
CH,). 3C NMR (75 MHz, CDCl;) & 179.7 (C=0), 174.0 (C=0), 169.2 (C=0), 166.0 (C), 163.0 (C),
158.4 (C), 158.2 (C), 157.2 (C), 150.0 (C), 148.8 (C), 146.6 (C), 146.4 (C), 143.0 (CH), 138.3 (C),
131.3 (2 x CH), 129.2 (C), 128.2 (C), 122.8 (C), 122.4 (CH), 122.3 (CH), 117.9 (CH), 116.5 (2 x CH),
116.4 (CH), 116.2 (2 x CH), 115.3 (CH), 105.8 (C), 99.9 (CH), 94.8 (CH), 71.7 (CH,), 57.1 (CH), 41.2
(CH,), 38.3 (CH,). HRMS (ESI-TOF): m/z calc’d for C3;sH3oN,O,Na: 693.1696 [M+Na]*; found:
693.1691.



Benzyl (5)-(3-(4-(benzyloxy)phenyl)-1-((3-hydroxypropyl)amino)-1-oxopropan-2-yl)carbamate (6)
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A solution of 3 (850 mg, 1.5 mmol) in CH,Cl, (10 mL) was treated with propanolamine (230 mg, 0.23
mL, 3.0 mmol) dropwise. The reaction mixture was stirred for 1.5 hours and was then diluted with ethyl
acetate (100 mL). The solution was then washed with 1 M HCI (2 x 100 mL), 1 M NaOH (2 x 100 mL),
water (100 mL) and brine (100 mL). The organic layer was dried (Na,SO,), filtered, and concentrated
in vacuo to yield the title compound (620 mg, 1.3 mmol, 90 %) as a colourless solid. '"H NMR (300
MHz, CDCl;) 6 7.44-7.29 (m, 10 H, 10 x ArH), 7.10 (d, /= 8.6, 2 x H, 2 x ArH), 6.90 (d, /= 8.6, 2 x
H, 2 x ArH), 6.08 (bt, /= 5.5, 1 H, NH), 5.30 (bs, 1 H, NH), 5.09 (s, 2 H, CH,), 5.04 (s, 2 H, CH,), 4.30
(appq,/=7.2,1H,CH),347 (t, J=5.5,2 H, CH,), 3.31 (app q, /= 6.1, 2 H, CH,), 3.10-2.92 (m. 2
H, CH,), 2.24 (bs, 1 H, OH), 1.57 (p, J= 5.7, 2 H, CH,). 3C NMR (75 MHz, CDCl;) § 171.9 (C=0),
158.0 (C=0), 156.1 (C), 137.0 (C), 136.2 (C), 130.5 (2 x CH), 128.72 (2 x CH), 128.69 (2 x CH), 128.4
(CH), 128.2 (2 x CH), 128.1 (CH), 127.6 (2 x CH), 115.2 (2 x CH), 70.1 (CH,), 67.2 (CH,), 59.7 (CH,),
56.8 (CH), 37.8 (CH,), 36.7 (CH,), 31.8 (CHy). 1 x C obscured. HRMS (ESI-TOF): m/z calc’d for
C27H30N205Na: 485.2047 [M+Na]+; found: 485.2054.



Benzyl (5)-(1-((3-((7-(benzyloxy)-2-(3,4-bis(benzyloxy)phenyl)-5-hydroxy-4-oxo-4H-chromen-3-
yloxy)propyl)amino)-3-(4-(benzyloxy)phenyl)-1-oxopropan-2-yl)carbamate (9)
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A solution of 7 (309 mg, 0.54 mmol), 5 (250 mg, 0.54 mmol) and triphenylphosphine (283 mg,
1.1 mmol) in THF (25 mL) was cooled to 0 °C and treated dropwise with DIAD (0.21 mL, 1.1 mmol).
The reaction mixture was stirred at 0 °C for 2.5 hours and was diluted with ethyl acetate and saturated
aqueous NaHCO; (100 mL each). The aqueous layer was dried (Na,SO,), filtered, and concentrated in
vacuo. Purification by flash chromatography on silica gel (2% MeOH in CH,Cl,) gave the title
compound (188 mg, 0.16 mmol, 30 %) as a yellow solid. 'H NMR (300 MHz, CDCl;) 6 7.82 (bs, 1H,
NH), 7.68 (s, 1H, ArH), 7.62 (d, J = 8.7, 1H, ArH), 7.50-7.17 (m, 24H), 7.11 (d, J = 8.6, 2H, 2 x ArH),
7.01 (d, J = 8.6, 2H, 2 x ArH), , 6.76 (d, J = 8.3, 2H, 2 x H), 6.46 (bs, 2H, 2 x ArH), 5.61 (d, J = 8.3,
1H, NH), 5.26 (s, 2 H, CH,), 5.21 (s, 2 H, CH,), 5.13 (s, 2 H, CH,), 5.12-5.02 (m, 2H, CH,), 4.82 (s, 2
H, CH,), 4.53 (app q,J=7.1, 1 H, CH), 3.59-3.32 (m, 4H, 2 x CH,), 3.16-2.96 (m, 2 H, CH,), 1.64 (bs,
2 H, CH,). BC NMR (75 MHz, CDCls) 4 178.7 (C=0), 171.0 (C=0), 164.8 (C), 161.9 (C), 157.7 (C=0),
156.7 (C), 156.3 (C), 155.8 (C), 151.7 (C), 148.5 (C), 137.7 (C), 137.1 (C), 136.9 (C), 136.5 (C), 135.7
(C), 130.6 (2 x CH), 129.04 (C), 128.85 (2 x CH), 128.73 (2 x CH), 128.70 (2 x CH), 128.5 (4 x CH),
128.4 (2 x CH), 128.2 (CH), 128.1 (CH), 128.04 (CH), 127.98 (CH), 127.9 (CH), 127.5 (2 x CH),
127.34 (2 x CH), 127.26 (4 x CH), 123.0 (C), 122.7 (CH), 114.9 (CH), 114.8 (2 x CH), 113.8 (CH),
106.0 (C), 98.9 (CH), 93.2 (CH), 71.6 (CH,), 70.9 (CH,), 70.6 (CH,), 69.8 (CH,), 69.1 (CH,), 66.8
(CH,), 56.6 (CH), 38.4 (CH,), 35.7 (CH,), 28.5 (CH,). HRMS (ESI-TOF): m/z calc’d for C¢;Hs7N,O1:
1017.3957 [M+H]"; found: 1017.3963.



(S,E)-3-(3,4-dihydroxyphenyl)-N-(1-((3-((2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-4-oxo-4H-
chromen-3-yl)oxy)propyl)amino)-3-(4-hydroxyphenyl)-1-oxopropan-2-yl)acrylamide (1)
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A solution of 9 (46 mg, 0.045 mmol) in EtOH/THF (1:2, 9 mL) was treated with Pd/C (40 mg) and
methanesulfonic acid (3 puL, 46 umol). The flask was evacuated and placed under hydrogen pressure
and stirred 16 h at room temperature. The reaction mixture was filtered through Celite, the filter cake
was washed with ethanol (10 mL) and the filtrate treated with triethylamine (10 puL, 72 pmol). The
filtrate was concentrated in vacuo and dissolved in DMF (1 mL). The reaction mixture was treated with
pyridine (6.5 pL, 80 umol), followed by 12 (13.8 mg, 40 umol). After stirring for 16 h, pyridine (6.5
pL, 80 umol) was added and the reaction mixture was stirred for a further 5 h, whereupon further 12
was added (6.9 mg, 20 umol). After a total of 40 h stirring, the reaction mixture was quenched with
water (100 pL) and was concentrated in vacuo. Purification by flash chromatography on silica gel
(78:10:10:2 to 67:15:15:3, DCM:MeOH:Acetone: Water) gave the title compound (11 mg, 0.016 mmol,
36 %) as a yellow solid. Analytical data as reported previously.?



Benzyl (5)-(3-(4-(benzyloxy)phenyl)-1-((4-hydroxybutyl)amino)-1-oxopropan-2-yl)carbamate (6)
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A solution of 3 (600 mg, 1.05 mmol) in dichloromethane (10 mL) was treated with butanolamine (187
mg, 0.19 mL, 2.1 mmol) dropwise. The reaction mixture was stirred for 1.5 hours and was then diluted
with ethyl acetate (100 mL). The solution was then washed with 1 M HCI1 (2 x 100 mL), 1 M NaOH (2
x 100 mL), water (100 mL) and brine (100 mL). The organic layer was dried (Na,SO,), filtered, and
concentrated in vacuo to yield the title compound (480 mg, 1.01 mmol, 96 %) as a colourless solid. 'H
NMR (300 MHz, CDCl;) 6 7.44-7.29 (m, 10 H, 10 x ArH), 7.10 (d, J=8.5,2 x H, 2 x ArH), 6.89 (d, J
=8.5,2x H,2x ArH), 6.11 (bt,J=5.3, 1 H, NH), 5.45 (bd, J=6.5, 1 H, NH), 5.07 (s, 2 H, CH,), 5.02
(s,2H, CH,),4.29 (appq,/=7.2,1 H,CH), 3.54 (t,J=5.5,2 H, CH,), 3.18 (app q, /= 6.1, 2 H, CH,),
3.07-2.91 (m. 2 H, CH,), 1.89 (bs, 1 H, OH), 1.49-1.38 (m, 4 H, 2 x CH,). 3C NMR (75 MHz, CDCl;)
0 171.0 (C=0), 158.0 (C=0), 156.0 (C), 137.0 (C), 136.3 (C), 130.5 (2 x CH), 128.9 (C), 128.73 (2 x
CH), 128.69 (2 x CH), 128.4 (CH), 128.2 (2 x CH), 128.1 (CH), 127.6 (2 x CH), 115.2 (2 x CH), 70.2
(CHy), 67.2 (CH,), 62.4 (CH,), 56.8 (CH), 39.4 (CH,), 38.0 (CH,), 29.7 (CH,), 26.0 (CH,). HRMS
(ESI-TOF): m/z calc’d for C,3H3,N,O5: 477.2384 [M+H]*; found: 477.2387.



Benzyl (S)-(1-((4-((7-(benzyloxy)-2-(3,4-bis(benzyloxy)phenyl)-5-hydroxy-4-oxo-4H-chromen-3-
yloxy)butyl)amino)-3-(4-(benzyloxy)phenyl)-1-oxopropan-2-yl)carbamate (10)
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A solution of 6 (250 mg, 0.525 mmol), 7 (300 mg, 0.525 mmol) and triphenylphosphine (206.56 mg,
0.7875 mmol) in THF (25 mL) was cooled to 0 °C and treated dropwise with DIAD (0.123 mL, 0.7875
mmol). The reaction mixture was stirred at 0 °C for 2.5 hours and was diluted with ethyl acetate and
saturated aqueous NaHCO; (100 mL each). The aqueous layer was dried (Na,SO,), filtered, and
concentrated in vacuo. Purification by flash chromatography on silica gel (2% MeOH in CH,Cl,) gave
the title compound (150 mg, 0.145 mmol, 28 %) as a yellow solid. "H NMR (300 MHz, CDCl;) 6 7.67-
7.61 (m, 2 H, 2 x ArH), 7.48-7.25 (m, 25 H, 25 x ArH), 7.07-7.00 (m, 3 H, 3 x ArH), 6.78 (d, /= 8.1,
2 H, 2 x ArH), 6.45 (bs, 3 H, 2 x ArH, 1 x NH), 5.50 (d, /=6.9, 1 H, NH), 5.24 (s, 2 H, CH,), 5.21 (s,
2 H, CH,), 5.13 (s, 2 H, CH,), 5.06 (s, 2 H, CH,), 4.90 (s, 2 H, CH,), 4.41 (app q, J = 7.0, 1 H, CH),
3.83-3.68 (m, 2 H, CH,), 3.22 (bs, 2 H, CH,), 3.06-2.91 (m, 2 H, CH,). 1.54 (bs, 4 H, 2 x CH,) 13C
NMR (75 MHz, CDCl;) 6 178.9 (C=0), 171.0 (C=0), 164.7 (C), 162.1 (C), 157.8 (C=0), 156.8 (C),
156.2 (C), 151.6 (C), 148.4 (C), 138.3 (C), 137.04 (C), 136.99 (C), 136.6 (C), 136.4 (C), 135.9 (C),
130.5 (2 x CH), 128.9 (2 x CH), 128.77 (2 x CH), 128.74 (2 x CH), 128.6 (4 x CH), 128.5 (C), 128.2
(CH), 128.1 (3 x CH), 128.0 (CH), 127.6 (2 x CH), 127.5 (2 x CH), 127.4 (2 x CH), 127.3 (2 x CH),
123.3 (C), 123.0 (CH), 115.4 (CH), 114.9 (2 x CH), 113.8 (CH), 106.2 (C), 98.8 (CH), 93.2 (CH), 72.6
(CH,), 71.7 (CH,), 71.0 (CH,), 70.6 (CH,), 69.9 (CH,), 67.0 (CH,), 56.5 (CH), 39.3 (CH,), 38.4 (CH,),
27.9 (CH,), 25.8 (CH;). 1 x C not observed. HRMS (ESI-TOF): m/z calc’d for CgHsgN,Oq(Na:
1053.3938 [M+Na]*; found: 1053.3925.



(S,E)-3-(3,4-dihydroxyphenyl)-N-(1-((4-((2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-4-oxo-4H-
chromen-3-yl)oxy)butyl)amino)-3-(4-hydroxyphenyl)-1-oxopropan-2-yl)acrylamide (14)
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A solution of 10 (40 mg, 40 pmol) in EtOH/THF (1:2, 9 mL) was treated with Pd/C (40 mg) and
methanesulfonic acid (3 puL, 46 umol). The flask was evacuated and placed under hydrogen pressure
and stirred 16 h at room temperature. The reaction mixture was filtered through Celite, the filter cake
was washed with ethanol (10 mL) and the filtrate treated with triethylamine (10 puL, 72 pmol). The
filtrate was concentrated in vacuo and dissolved in DMF (1 mL). The reaction mixture was treated with
pyridine (6.5 pL, 80 pmol), followed by 12 (13.8 mg, 40 pmol). After stirring for 16 h, pyridine (6.5
pL, 80 umol) was added and the reaction mixture was stirred for a further 5 h, whereupon further
caffeate-Pfp ester was added (6.9 mg, 20 umol). After a total of 40 h stirring, the reaction mixture was
quenched with water (100 pL) and was concentrated in vacuo. Purification by flash chromatography on
silica gel (78:10:10:2 to 67:15:15:3, CH,Cl,:MeOH:Acetone: Water) gave the title compound (11 mg,
16 pmol, 42%) as a yellow solid. '"H NMR (300 MHz, CD;0D) 6 7.57 (d, /= 2.0, 1 H, ArH), 7.47 (dd,
J=8.5,2.1,1H, ArH), 7.34 (d, /= 15.6, 1 H, CH), 7.05 (d,/=8.5,2 H, 2 x ArH), 6.97 (d,/=1.7, 1
H, ArH), 6.91-6.85 (m, 2 H, 2 x ArH), 6.73 (d,/=8.1, 1 H, ArH), 6.67 (d, J=8.5, 2 H, 2 x ArH), 6.42-
6.36 (m, 2 H, 2 x ArH), 6.19 (d, /= 2.0, 1 H, ArH), 4.61 (t, J=7.4,1 H, CH), 3.85 (t, /J=5.4,2 H,
CH,), 3.25-3.06 (m, 2 H, CH,), 3.04-2.83 (m, 2 H, CH,), 1.66-1.51 (m, 4 H, 2 x CH,). *C NMR (75
MHz, CDCl;) 6 180.1 (C=0), 173.7 (C=0), 168.9 (C=0), 165.8 (C), 163.1 (C), 158.4 (C), 158.3 (C),
157.2 (C), 149.8 (C), 148.8 (C), 146.7 (C), 146.3 (C), 142.9 (CH), 138.6 (C), 131.3 (2 x CH), 129.0
(C), 128.2 (), 123.1 (C), 122.5 (CH), 122.2 (CH), 117.9 (CH), 116.7 (CH), 116.4 (CH), 116.3 (CH),
116.2 (2 x CH), 115.1 (CH), 105.9 (C), 99.7 (CH), 94.7 (CH), 73.4 (CH,), 56.8 (CH), 40.0 (CH,), 38.6
(CHp), 28.8 (CH,), 26.7 (CH,). HRMS (ESI-TOF): m/z calc’d for C;7;H35N,01,: 699.2190 [M+H]*;
found: 699.2191.

OH O



Benzyl (25,35)-3-(4-(benzyloxy)phenyl)-2-(quinolin-8-ylcarbamoyl)pyrrolidine-1-carboxylate (19)

OBn
I
74 Pd(OAc),,
N HN
Cbz
18

19 7 o

A reaction vessel was charged with proline 18 (375 mg, 1.0 mmol), AgOAc (300 mg, 1.8 mmol), 4-
benzyloxyphenyl iodide (558 mg, 1.8 mmol) and Pd(OAc), (11 mg, 0.05 mmol). The reaction vessel
was evacuated and back-filled with argon, then was sealed and stirred at 110 °C for 22 hours. The
reaction mixture was cooled to room temperature, diluted with ethyl acetate (10 mL), filtered through
celite, and further washed with ethyl acetate (2 x 10 mL). The filtrate was concentrated in vacuo, and
the crude residue was purified by flash chromatography on silica gel (18% EtOAc in toluene) to give
the title compound (329 mg, 0.59 mmol, 59 %) as a colourless solid. '"H NMR (300 MHz, CDCl;) &
9.56 (s, 1H, NH), 8.63 (d,J=4.5, 1 H), 8.61-8.55 (m, 1 H), 8.02 (dd, /J=15.2, 8.3, 1 H), 7.45-7.18 (m,
13 H), 7.02-6.90 (m, 2 H), 6.72-6.67 (m, 2 H), 5.30-5.09 (m, 2 H, CH,), 4.79-4.57 (m, 3 H, CH, + CH),
4.19-4.06 (1 H, CH of CH,), 3.78-3.60 (m, 2 H, CH + CH of CH,), 2.86-2.67 (m, 1 H, CH of CH,),
2.22-2.14 (p,J=6.1, 1 H, CH of CH,). 3C NMR (75 MHz, CDCl3) 3 168.7 (C=0), 157.9 (C), 154.9 +
154.4 (C=0), 147.9 (CH), 138.1 (C), 136.7 (C), 136.3 (C), 135.9 (CH), 133.7 (C), 128.9 (2 x CH), 128.7
(CH), 128.3 (2 x CH), 127.9 (CH), 127.7 (2 x CH), 127.5 (2 x CH), 127.2 (2 x CH), 127.0 (CH), 121.4
(CH), 121.3 (CH), 116.2 (CH), 114.7 (2 x CH), 69.6 (CH,), 67.0 (CH,), 66.5 + 66.3 (CH), 48.0 + 47.1
(CH), 46.6 + 46.2 (CH,), 28.6 + 27.9 (CH,). 2 x C not observed. HRMS (ESI-TOF): m/z calc’d for
C35H3,N304: 558.2393 [M+H]*; found: 558.2398.



Benzyl (25,35)-3-(4-(benzyloxy)phenyl)-2-((tert-butoxycarbonyl)(quinolin-8-yl)carbamoyl)
pyrrolidine-1-carboxylate (20)

OBn Boc,0,
DMAP,
MeCN

Cbz
19

A reaction vessel was charged with proline 19 (112 mg, 0.2 mmol), Boc,O (436 mg, 2.0 mmol) and
DMAP (50 mg, 0.4 mmol), and acetonitrile (0.4 mL) was added. The reaction vessel was evacuated
briefly and backfilled with argon, and was then sealed and stirred at 55 °C. Further addition of Boc,O
(3 x 200 mg) was carried out after 1.5, 22, and 26 hours, and the temperature was increased to 70 °C
after 22 hours. After 44 hours the reaction mixture was cooled to rt, diluted with sat aqg ammonium
chloride (2 mL) and CH,Cl, (2 mL). The layers were separated and the aqueous was further extracted
with CH,Cl, (3 x 10 mL). The combined organics were dried (Na,SOy,), filtered, and concentrated in
vacuo. The residue was purified by flash chromatography on silica gel (20% ethyl acetate in toluene)
to yield the title compound mixed with starting material 19, which was used in the next step without
further purification. HRMS (ESI-TOF): m/z calc’d for C,Hy4oN3Og: 658.2917 [M+H]"; found:
658.2915.



(25,35)-1-((benzyloxy)carbonyl)-3-(4-(benzyloxy)phenyl)pyrrolidine-2-carboxylic acid (21)

Bn

LiOH,
H,0O,,
0N, 0 N, THF/H,0
Cbz

N BocN

A solution of H,O, (306 pL, 3.0 mmol, 30% in water) in THF (3 mL) was added to a solution of
LiOH*H,0 (84 mg, 2.0 mmol) in H,O (3 mL) at 0 °C under argon. This solution was then added to the
mixture of 19 and 20 in THF (4 mL) at 0 °C under argon. The resultant solution was stirred at room
temperature for 44 hours, whereupon sodium thiosulfate (10 mL) and ethyl acetate (10 mL) were added,
and the solution was acidified to pH =2 with 1 M HCI. The layers were separated and the aqueous was
further extracted with ethyl acetate (3 x 10 mL), and the pooled organics dried (Na,SO,), filtered and
concentrated in vacuo. The crude product was purified by flash chromatography on silica gel (E = 5%
methanol in dichloromethane) to yield the title compound (25.8 mg, 60 pmol, 30% over two steps). 'H
NMR (400 MHz, CDCls) 6 7.40-7.23 (m, 10H), 7.13 (dd, J= 8.3, 5.4 2 H), 6.89 (d, /= 8.4, 2 H), 5.14,
5.08 (ABq, 2H, Jag = 12.6), 4.98 (s, 2H), 4.52 (app dd, /= 8.7, 4.9), 3.87 (app t, J=9.5), 3.68-3.57 (m,
1H), 3.54-3.46 (m, 1H), 2.59-2.43 (m, 1H), 2.14-2.06 (m, 1H) *C NMR (100 MHz, CDCl;) 6 175.6 +
175.2 (C=0), 158.34 + 158.30 (C), 155.1 + 154.4 (C=0), 137.1 + 137.0 (C), 136.6 + 136.4 (C), 129.1
+129.0 (2 x CH), 128.7 (2 x CH), 128.6 + 128.5 (2 x CH), 128.5 + 128.3 (C), 128.2 + 128.0 (3 x CH),
127.7 (CH), 127.6 (2 x CH), 114.9 (2 x CH), 70.1 (CH,), 67.4 + 67.3 (CH,), 64.1 + 63.8 (CH), 47.5 +
46.5 (CH), 46.4 + 46.1 (CH,), 28.7 + 27.7 (CH,). HRMS (ESI-TOF): m/z calc’d for C,sH,sNOsNa:
454.1625 [M+Na]*; found: 454.1629.



Benzyl (25,35)-2-((3-((7-(benzyloxy)-2-(3,4-bis(benzyloxy)phenyl)-5-hydroxy-4-oxo-4H-chromen-3-
yDoxy)propyl)carbamoyl)-3-(4-(benzyloxy)phenyl)pyrrolidine-1-carboxylate (23)

OBn

N OR
Cbz
21R=H ——

R=Pfp =———

A solution of 21 (25.8 mg, 60 umol) in DMF (0.2 mL) was treated with pyridine (5.3 pL, 66 pmol)
and pentafluorophenyl trifluoroacetate (12 pL, 70 umol). The reaction mixture was stirred at room
temperature for 90 minutes, diluted with ethyl acetate (20 mL) and washed with 0.1 M HCl and 5%
NaHCOs; (3 x 20 mL each) and brine (20 mL). The organic layer was dried (Na,SO,), filtered, and
concentrated in vacuo. The crude Pfp ester was then taken up in CH,Cl, (1 mL) and was added to a
solution of 22 (42 mg, 66 umol) and pyridine (10 puL, 120 pmol) in CH,Cl, (1 mL). The reaction
mixture was stirred at room temperature for three days, with further additions of amine (42 mg, t =
24h) and triethylamine (8.4 uL, 60 pmol, t = 43h and t = 66h). The reaction mixture was diluted with
CH,Cl, (10 mL) and was washed with 1 M HCI (3 x 5 mL) and brine (5 mL). The organic layer was
dried (Na,SO,), filtered, and concentrated in vacuo. The crude residue was purified by flash
chromatography on silica gel (20% to 40% ethyl acetate in toluene) to yield the fitle compound (36.4
mg, 35 umol, 58% over two steps) as a pale yellow solid. 'H NMR (400 MHz, CDCl;) § 12.51 (s) +
12.38 (s, 1 H), 7.68 (d, J=3.1, 1H), 7.62 (d, J = 8.3, 1H), 7.49-7.17 (m, 27H), 7.00 (d, J = 8.7, 1H),
6.73 (app dd, J=16.4, 8.3, 2H), 6.53-6.48 (m, 2H), 5.25-5.03 (m, 8H), 4.85-4.79 (m, 2H), 4.48 (app
dd,J=12.1, 8.5, 1H), 3.97 (app q, J = 9.0), 3.65-3.13 (m, 5H), 2.98-2.89 (m, 1H), 2.73 (app sept, J =
11.0, 1H), 2.08 (bs, 1H), 1.52-1.22 (m, 2H) '3C NMR (100 MHz, CDCl;) 6 178.8 (C=0), 170.0
(C=0), 164.9 + 164.8 (C), 161.99 + 161.95 (C), 158.0 (C=0), 156.8 (C), 156.3 (C), 154.9 + 154.6
(C), 151.73 + 151.65 (C), 148.6 (C), 137.8 + 137.7 (C), 137.0 (C), 136.9 (C), 136.61 + 136.56 (C),
135.8 (C), 129.7 (2 x CH), 129.5 (CH), 128.9 (2 x CH), 128.8 (2 x CH), 128.7 (2 x CH), 128.54 (2 x
CH), 128.48 (CH), 128.3 (CH), 128.2 (CH), 128.1 (CH), 128.0 (2 x CH), 127.64 (CH), 127.59 (2 x
CH), 127.4 (2 x CH), 127.29 (2 x CH), 127.26 (2 x CH), 123.1 (C), 122.7 (CH), 115.0 (CH), 114.5 (2
x CH), 113.9 (CH), 106.1 (C), 99.0 (CH), 93.3 (CH), 71.63 + 71.59 (CH,), 71.0 (CH,), 70.6 (CH,),
69.9 (CH,), 68.4 + 68.3 (CH,), 67.0 + 66.9 (CH,), 65.7 + 65.4 (CH), 47.9 + 47.1 (CH), 46.7 + 46.3
(CH,), 34.8 + 34.6 (CH,), 29.0 + 28.4 + 28.1 (2 x CH,). HRMS (ESI-TOF): m/z calc’d for
CssHsoN,Oy: 1043.4113 [M+H]*; found: 1043.4128.



(25,35)-N-(3-((2-(3,4-Dihydroxyphenyl)-5,7-dihydroxy-4-oxo-4H-chromen-3-yl)oxy)propyl)-1-((E)-
3-(3,4-dihydroxyphenyl)acryloyl)-3-(4-hydroxyphenyl)pyrrolidine-2-carboxamide (17)

OH

RO

Pd/Al,O3, Hy, PfpOH, DMF
23R =Bn,R'=Cbz |
R=R'=H

A solution of 23 (36 mg, 35 pmol) in DMF (1 mL) was treated with a solution of PfpOH (32 mg, 0.17
mmol) in DMF (1 mL) and Pd/Al,O3 (10 mg), placed under hydrogen pressure and stirred for 18
hours at room temperature. The reaction mixture was filtered through celite and the filter cake washed
with DMF (0.5 mL). The filtrate was cooled to 0 °C and was treated with Et;N (10 puL, 70 umol) and
12 (24 mg, 70 umol). The reaction mixture was then stirred at room temperature for 4 hours, cooled to
0 °C and diluted with HCI1 (0.1 M, 5 mL) and EtOAc (5 mL). The layers were separated and the
organic layer was further washed with HCI1 (0.1 M, 3 x 5 mL) and brine (5 mL), and the pooled
aqueous layers were extracted with EtOAc (5 mL). The combined organic layers were dried (Na,SOy),
filtered, and concentrated in vacuo. Purification by flash chromatography on silica gel (79:10:10:1
CH,Cl,:MeOH:Acetone:Water + 0.1% formic acid) gave the title compound (18.3 mg, 26 umol, 75%)
as a yellow solid. '"H NMR (400 MHz, CDCl;) 6 7.59 + 7.54 2 x d, J=2.1, 1H), 7.46 + 7.45 (2 x dd,
J=84,2.1,1H),7.39+7.38 (2xd,J=15.3, 1H), 7.12+7.09 2 x d, J= 8.5, 1H), 6.97-6.82 (m, 3H),
6.74-6.47 (m, 4H), 6.40 + 6.33 2x d,J=2.0, IH), 6.23 +6.22 (2x d,J=2.0, IH), 4.75 + 4.66 (2 x
d,J=8.5,1H),4.12 (t, J=9.0) + 4.03 (dd, J=11.7, 9.0, 1H), 3.79-3.53 (m, 3H), 3.29-3.11 (m, 2H),
2.75-2.56 (m, 1H), 2.16 +2.08 (2 x p, J= 6.0, 1H), 1.70-1.43 (m, 2H) '*C NMR (100 MHz, CDCl5) 3
180.1, 172.3, 167.8, 165.9, 162.9, 158.4, 158.3, 157.8, 149.9, 149.1, 146.6, 146.4, 138.5, 130.6, 128.8,
128.2,122.9, 122.5, 122.3, 116.6, 116.5, 116.4, 116.2, 116.1, 115.6, 115.3, 115.2, 105.9, 99.8, 94.9,
70.5, 66.8, 48.0, 47.5, 36.9, 30.3, 29.8. HRMS (ESI-TOF): m/z calc’d for C33H34N,Oy5: 711.2185
[M+H]*; found: 711.2188



(R)-3-(3-azido-2-hydroxypropoxy)-5,7-bis(benzyloxy)-2-(3,4-bis(benzyloxy)phenyl)-4H-chromen-4-
one (26a)

OR

(8)-3-(3-azido-2-hydroxypropoxy)-5,7-bis(benzyloxy)-2-(3,4-bis(benzyloxy)phenyl)-4H-chromen-4-
one (26b)

« O
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A solution of 243 (520 mg, 0.78 mmol), R-glycidol (78 uL, 1.2 mmol) and triphenylphosphine (310
mg, 1.2 mmol) in THF (15 mL) was cooled to 0 °C and treated dropwise with DIAD (0.24 mL, 1.2
mmol). The reaction mixture was stirred at 0 °C for 16 hours and was diluted with ethyl acetate and
saturated aqueous NaHCOj; (40 mL each). The aqueous layer was dried (Na,SOy,), filtered, and
concentrated in vacuo. The crude product was triturated with methanol (8.0 mL), filtered, and washed
with methanol (5.0 mL) and dried under vacuum to provide intermediate epoxide 25b as a pink solid,
which was used in the next step without further purification.

Epoxide 25b was taken up in acetonitrile (17 mL) and was treated with lithium perchlorate (220 mg,
2.1 mmol) and sodium azide (130 mg, 2.1 mmol) and stirred at 90 °C. Upon completion (2 h), the
reaction mixture was diluted with water (10 mL) and extracted with ethyl acetate (20 mL). The
combined organics were washed with water (20 mL) and brine (20 mL). The organic layer was dried
(Na,S0,), filtered and concentrated in vacuo. The residue was purified by flash chromatography on
silica gel (ethyl acetate/toluene 1:9) to provide title compound 26b as a colourless solid (0.20 g, 0.26
mmol, 33%). "H NMR (300 MHz, CDCl;) 6 7.71 (d, J= 2.0 Hz, 1H, ArH), 7.64 (dd, /= 8.6, 2.0 Hz,
1H, ArH), 7.58 (d, J=17.5, 2H, 2 x ArH), 7.50-7.30 (m, 18H, 18 x ArH), 7.05 (d, /= 8.6 Hz, 1 H,
ArH), 6.54 (d,/J=2.1 Hz, 1 H, ArH), 6.48 (d,/=2.1 Hz, 1 H, ArH), 6.03 (d, /= 3.2, 1 H, OH), 5.26
(s,4H, 2 x CH,), 5.23 (s, 2H, CH,), 5.10 (s, 2H, CH,), 4.01-3.94 (m, 1H, CH), 3.83 (d, /J=4.5, 2H,
CH,), 3.44-3.33 (m, 2H, CH,). 3*C NMR (75 MHz, CDCl;) § 174.7 (C=0), 163.4 (C), 159.9 (C),
158.9 (C), 153.8 (C), 151.3 (C), 148.7 (C), 140.1 (C), 137.1 (C), 136.7 (C), 136.2 (C), 135.6 (C),
128.9 (2 x CH), 128.8 (4 x CH), 128.7 (2 x CH), 128.6 (CH), 128.2 (CH), 128.1 (CH), 127.9 (CH),
127.7 (2 x CH), 127.3 (4 x CH), 126.7 (2 x CH), 123.2 (C), 122.5 (CH), 114.9 (CH), 114.0 (CH),
109.5 (C), 98.4 (CH), 94.0 (CH), 75.3 (CH,), 71.5 (CH,), 71.02 (CH,), 70.97 (CH,), 70.7 (CH,), 69.7
(CH), 53.0 (CH;). HRMS (ESI-TOF): m/z calc’d for C4sH39N;OgNa: 784.2635 [M+Na]*; found:
784.2637.

An equivalent reaction starting with S-glycidol provided 26a in 50% yield, analytical data as above.
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(R)-3-(3-Azido-2-((5-chloropentyl)oxy)propoxy)-5,7-bis(benzyloxy)-2-(3,4-bis(benzyloxy)phenyl)-
4H-chromen-4-one (27a)

OR

(8)-3-(3-Azido-2-((5-chloropentyl)oxy)propoxy)-5,7-bis(benzyloxy)-2-(3,4-bis(benzyloxy)phenyl)-
4H-chromen-4-one (27b)

1-bromo-5-chloropentane,
50% NaOH, BuyNHSO,4

26a/b

A solution of 26a (360 mg, 0.47 mmol) in bromochloropentane (1.9 mL, 14 mmol) was treated with
50% NaOH (3.4 mL) and tetrabutylammonium bisulfate (48 mg, 0.14 mmol). The biphasic mixture was
stirred vigorously at room temperature for 4 hours, and then was cooled to 0 °C and was treated with
water (15 mL) and CH,Cl, (30 mL). The layers were separated and the aqueous layer was further
extracted with CH,Cl, (3 x 20 mL). The combined organic extracts were washed with brine (30 mL),
dried (MgS0,), filtered and concentrated in vacuo. Purification by flash chromatography on silica gel
(5% ethyl acetate in toluene) gave fitle compound 27a (330 mg, 0.38 mmol, 81%) as a colourless solid.
'"H NMR (300 MHz, CDCl;) & 7.69-7.64 (m, 2H, 2 x ArH), 7.58 (d, /= 7.7, 2H, 2 x ArH), 7.51-7.28
(m, 18H, 18 x ArH), 7.03 (d,J=8.5Hz, 1 H, ArH), 6.52 (d, /=2.2 Hz, 1 H, ArH), 6.45 (d,/J=2.2 Hz,
1 H, ArH), 5.26 (s, 6H, 3 x CH,), 5.09 (s, 2H, CH;), 4.13 (dd, J= 4.7, 10.3) + 4.03 (dd, /=10.2, 5.4,
2 H, CH,), 3.74 (app p, J =4.9, 1 H, CH), 3.57-3.33 (m, 6 H, 3 x CH,), 1.72 (p, /= 7.2, 2 H, CH,),
1.58-1.37 (m, 4 H, 2 x CH,). 3C NMR (75 MHz, CDCl;) & 173.6 (C=0), 162.9 (C), 159.9 (C), 158.8
(C), 152.8 (C), 151.1 (C), 148.6 (C), 140.2 (C), 137.2 (C), 136.8 (C), 136.5 (C), 135.8 (C), 128.9 (2 x
CH), 128.7 (4 x CH), 128.7 (2 x CH), 128.6 (CH), 128.14 (CH), 128.06 (CH), 127.8 (CH), 127.7 (2 x
CH), 127.5 (2 x CH), 127.3 (2x CH), 126.8 (2 x CH), 123.7 (C), 122.8 (CH), 115.5 (CH), 114.0 (CH),
110.1 (C), 98.3 (CH), 94.0 (CH), 78.2 (CH), 71.7 (CH,), 71.1 (2 x CH,), 70.9 (CH,), 70.6 (CH,), 70.1
(CHy), 52.3 (CH,), 45.1 (CH,), 32.6 (CH,), 29.3 (CH,), 23.5 (CH,). HRMS (ESI-TOF): m/z calc’d for
Cs1H4oN305Cl: 866.3208 [M+H]*; found: 866.3209.

An equivalent reaction starting with 26b provided 27b in 91% yield, analytical data as above.



(E)-N-((S)-1-(((R)-2-((5-Chloropentyl)oxy)-3-((2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-4-oxo-4H-
chromen-3-yl)oxy)propyl)amino)-3-(4-hydroxyphenyl)-1-oxopropan-2-yl)-3-(3,4-
dihydroxyphenyl)acrylamide (30a)
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A solution of azide (27a) (174 mg, 0.201 mmol) and tyrosine derivative 3 (116 mg, 0.203 mol) in DMF
(11.6 mL) was treated with Lindlar catalyst (174 mg), placed under hydrogen pressure (1 atm) and
stirred for 16 hours at room temperature. The reaction mixture was filtered through celite, and the celite
washed with DMF (2.50 mL) to give a solution of amide 32a. This solution was treated with 5%
palladium on alumina (54.0 mg) and pentafluorophenol (148 mg, 0.803 mmol), placed under hydrogen
pressure (1 atm) and stirred for 16 hours at room temperature. The reaction mixture was filtered through
celite, and the celite washed with DMF (5.0 mL) to give a solution of amine 33a. This solution was
evacuated-backfilled with argon, cooled to 0 °C and treated with 12 (140 mg, 0.402 mmol) and
triethylamine (56.8 puL, 0.402 mmol). The reaction mixture was stirred at room temperature for 48 hours
at room temperature, cooled to 0 °C and diluted with ethyl acetate (80 mL) and 0.1 M HCI (30 mL).
The layers were separated and the organic layer further washed with 0.1 M HCI (30 mL) and brine (30
mL). The pooled aqueous washes were back-extracted with ethyl acetate (30 mL) and the combined
organics were dried (Na,SO,), filtered, and concentrated in vacuo. Purification by silica gel
chromatography (79:10:10:1 CH,Cl,:Acetone:MeOH:H,O + 0.1% HCOOH to 73:12.5:12.5:2
CH,Cl,:Acetone:MeOH:H,0 + 0.1% HCOOH) gave the title compound (65.0 mg, 0.081 mmol, 40%)
as a yellow powder. 'H NMR (400 MHz, CDCl;) 6 7.56 (d, J = 2.1, 1H), 7.53 (dd, J = 8.6, 2.1, 1H),
7.31(d,J=15.6, 1H), 7.05 (d, /= 8.5, 2H), 6.92 (d, /= 1.8, 1H), 6.86 (d, J = 8.4, 1H), 6.79 (dd, J =
8.3, 1.8),6.70 (d, /= 8.1, 1H), 6.57 (d, J= 8.5, 2H), 6.38 (d, J=15.6, 1H), 6.30 (d, /= 1.7, 1H), 6.18
(d,J=1.7,1H),4.71 (t, J=17.5, 1H), 3.77-3.68 (m, 2H), 3.50 (t, J = 6.7, 2H), 3.44-3.37 (m, 3H), 3.24
(dd,J=10.3,2.2, 1H), 3.04 (dd, /= 13.6, 7.8, 1H), 2.91 (dd, J = 13.6, 7.5, 1H), 1.72 (p, J = 7.2, 2H),
1.57-1.50 (m, 2H), 1.45-1.37 (m, 2H). 3C NMR (100 MHz, CDCl3) 6 179.6, 174.0, 169.0, 165.8, 162.7,
158.2, 158.0, 157.2, 149.9, 148.7, 146.5, 146.4, 143.0, 138.0, 131.4 (x2), 129.0, 128.0, 122.73, 122.69,
122.2,117.7,116.5,116.4,116.3,116.2 (x2), 115.2, 105.8,99.9,94.8, 77.1, 70.5, 57.3, 45.7, 40.3, 38 4,
33.6,30.1,24.5. HRMS (ESI-TOF): m/z calc’d for C4;H4,CIN,Oy;: 805.2370 [M+H]*; found: 805.2371



(E)-N-((S)-1-(((S)-2-((5-Chloropentyl)oxy)-3-((2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-4-oxo-4H-
chromen-3-yl)oxy)propyl)amino)-3-(4-hydroxyphenyl)-1-oxopropan-2-yl)-3-(3,4-
dihydroxyphenyl)acrylamide (30b)

(0]

PfpO NHCbz
OBn
o O 3 OBn

OBn
0 ‘ OBn o Pd/ALLO3,

BnO BnO
O \ OBN  Lindlar catalyst, Hy, DMF O ISP NHCbz PipOH, Hy,
AN B O Y N
TN OBn O Oy 1
OBn O Oy_,Cl ﬁ)
™ 5
27b 5 Cl

OBn

OH
OH
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A solution of azide (27b) (96 mg, 0.11 mmol) and tyrosine derivative 3 (64 mg, 0.11 mol) in DMF (6.0
mL) was treated with Lindlar catalyst (96 mg), placed under hydrogen pressure (1 atm) and stirred for
16 hours at room temperature. The reaction mixture was filtered through celite, and the celite washed
with DMF (2.5 mL) to give a solution of amide 32a. This solution was treated with 5% palladium on
alumina (30 mg) and pentafluorophenol (82 mg, 0.44 mmol), placed under hydrogen pressure (1 atm)
and stirred for 4 hours at room temperature. The reaction mixture was filtered through celite, and the
celite washed with DMF (2.5 mL) to give a solution of amine 33a. This solution was evacuated-
backfilled with argon, cooled to 0 °C and treated with 12 (77 mg, 0.22 mmol) and triethylamine (31 pL,
0.22 mmol). The reaction mixture was stirred at room temperature for 16 hours at room temperature,
cooled to 0 °C and diluted with ethyl acetate (80 mL) and 0.1 M HCI (30 mL). The layers were separated
and the organic layer further washed with 0.1 M HCI (30 mL) and brine (30 mL). The pooled aqueous
washes were back-extracted with ethyl acetate (30 mL) and the combined organics were dried (Na,SO,),
filtered, and concentrated in vacuo. Purification by silica gel chromatography (79:10:10:1
CH,Cl,:Acetone:MeOH:H,0 + 0.1% HCOOH to 73:12.5:12.5:2 CH,Cl,:Acetone:MeOH:H,O + 0.1%
HCOOH) gave the title compound (50 mg, 0.06 mmol, 56%) as a yellow powder. "H NMR (400 MHz,
CDCly) 6 7.56 (bs, 1H), 7.52 (d, J=8.3, 1H), 7.30 (d, J=15.7, 1H), 7.08 (d, J= 8.3, 2H), 6.92 (bs, 1H),
6.85 (d, J=8.4), 6.80 (d, J= 8.1, 1H), 6.71-6.66 (m, 3H), 6.37 (d, J = 15.7, 1H), 6.30 (bs, 1H), 6.16
(bs, 1H), 4.69 (t, J = 7.2, 1H), 3.85-3.78 (m, 2H), 3.55-3.45 (m, 5H)3.39-3.35 (m, 2H), 3.09 (dd, J =
13.5, 6.5, 1H), 2.92 (dd, J=13.5, 8.0, 1H), 1.68 (p, J = 7.1, 2H), 1.53-1.45 (m, 2H), 1.42-1.36 (m, 2H)
3C NMR (100 MHz, CDCl3) & 179.6, 174.1 + 174.0, 169.0, 165.7, 164.7, 162.8, 158.2, 157.9, 149.8,
148.7, 146.5, 146.3, 142.9, 138.1, 131.3 (x2), 129.1, 128.1, 122.8, 122.7, 122.2, 117.7, 116.6, 116.4
(x2), 116.3 (x2), 115.2, 105.8, 99.8, 94.8, 77.7, 71.8, 70.6, 57.2 + 57.1, 45.7, 40.7 + 40.6, 38.3, 33.6,
30.2,24.5. HRMS (ESI-TOF): m/z calc’d for C4H4,CIN,O,;: 805.2370 [M+H]"; found: 805.2368.



(E)-N-((S)-1-(((R)-2-((5-Azidopentyl)oxy)-3-((2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-4-oxo-4H-
chromen-3-yl)oxy)propyl)amino)-3-(4-hydroxyphenyl)-1-oxopropan-2-yl)-3-(3,4-
dihydroxyphenyl)acrylamide (34a)
OH

30a OH

A solution of 30a (40 mg, 50 pmol) in DMF (0.5 mL) was treated with tetrabutylammonium azide
(100 mg, 350 umol) and stirred at 60 °C for 21 hours. The reaction mixture was diluted with ethyl
acetate (10 mL), washed with HCI (0.1 M, 3 x 5 mL) and brine (10 mL). The organic layer was dried
(Na,SOy), filtered and concentrated in vacuo. Purification by flash chromatography on silica gel
(79:10:10:1 CH,Cl,:Acetone:MeOH:H,0O + 0.1% HCOOH) gave the title compound (26.5 mg, 33
pmol, 65%). '"H NMR (300 MHz, CDCl) 6 7.57 (d, J = 2.0, 1H), 7.54 (dd, J= 8.4, 2.1, 1H), 7.31 (d,
J=15.7,1H), 7.05 (d, J= 8.4, 2H), 6.92 (d, J= 1.8, 1H), 6.87 (d, J= 8.4, 1H), 6.79 (dd, J=8.3, 1.8,
1H), 6.70 (d, J= 8.2, 1H), 6.57 (d, /= 8.4, 2H), 6.38 (d, /= 15.7, 1H), 6.32 (d, /= 1.9, 1H), 6.19 (d, J
=1.9,1H),4.70 (t, J="7.5, 1H), 3.76-3.68 (m, 2H), 3.45-3.33 (m, 4H), 3.28-3.21 (m, 3H), 3.04 (dd, J
=13.7,7.6, 1H), 2.91 (dd, J=13.7, 7.6, 1H), 1.61-1.50 (m, 4H), 1.41-1.33 (m, 2H) '*C NMR (75
MHz, CDCl5) 6 179.7, 173.9, 169.0, 165.9, 162.8, 158.3, 158.1, 157.3, 149.9, 148.8, 146.5, 146.4,
143.0, 138.1, 131.4 (x2), 129.0, 128.1, 122.8, 122.7, 122.2, 117.7, 116.6, 116.4 (x2), 116.2 (x2),
115.2,105.8,99.9,94.8,77.2,71.2,70.5,57.3,52.4,40.3, 38.4, 30.4, 29.7, 24.4. HRMS (ESI-TOF):
m/z calc’d for C4;H4N5O,5: 812.2774 [M+H]*; found: 812.2771.



(E)-N-((S)-1-(((S)-2-((5-Azidopentyl)oxy)-3-((2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-4-oxo-4H-
chromen-3-yl)oxy)propyl)amino)-3-(4-hydroxyphenyl)-1-oxopropan-2-yl)-3-(3,4-
dihydroxyphenyl)acrylamide (34b)

OH

A solution of 30b (40 mg, 50 umol) in DMF (0.5 mL) was treated with tetrabutylammonium azide
(100 mg, 350 umol) and stirred at 60 °C for 21 hours. The reaction mixture was diluted with ethyl
acetate (10 mL), washed with HCI (0.1 M, 3 x 5 mL) and brine (10 mL). The organic layer was dried
(Na,SO,), filtered and concentrated in vacuo. Purification by flash chromatography on silica gel
(79:10:10:1 CH,Cly:Acetone:MeOH:H,0 + 0.1% HCOOH) gave the title compound (29.8 mg, 37
umol, 73%). '"H NMR (300 MHz, CDCl;) 6 7.56 (bs, 1H), 7.52 (d, /= 8.3, 1H), 7.30 (d, J=15.7,
1H), 7.08 (d, J = 8.3, 2H), 6.92 (bs, 1H), 6.85 (d, /= 8.4), 6.80 (d, /= 8.1, 1H), 6.71-6.66 (m, 3H),
6.37 (d, J=15.7, 1H), 6.30 (bs, 1H), 6.16 (bs, 1H), 4.69 (t, J= 7.2, 1H), 3.85-3.78 (m, 2H), 3.55-3.45
(m, 5H), 3.39-3.35 (m, 2H), 3.09 (dd, /= 13.5, 6.5, 1H), 2.92 (dd, /= 13.5, 8.0, 1H), 1.68 (p, J=T7.1,
2H), 1.53-1.45 (m, 2H), 1.42-1.36 (m, 2H) '3C NMR (75 MHz, CDCls) 6 179.7, 174.0, 169.0, 165.8,
162.9, 158.3, 158.0, 157.2 149.9, 148.8, 146.5, 146.3, 142.9, 138.2, 131.3 (x2), 129.2, 128.1, 122.8,
122.7,122.2,117.7, 116.6, 116.4 (x2), 116.3 (x2), 115.2, 105.8, 99.8, 94.8, 77.7, 71.9, 70.6, 57.1,
52.4,40.6, 38.3, 30.5, 29.7, 24.3. HRMS (ESI-TOF): m/z calc’d for C4;H4NsO5: 812.2774 [M+H]";
found: 812.2761.



(E)-3-(3,4-dihydroxyphenyl)-N-((S)-1-(((S)-3-((2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-4-oxo-4H-
chromen-3-yl)oxy)-2-((5-(4-((2-(methoxyPEG)acetamido)methyl)-1H-1,2,3-triazol-1-
yl)pentyl)oxy)propyl)amino)-3-(4-hydroxyphenyl)-1-oxopropan-2-yl)acrylamide (36a)

//
NH
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35
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o/\ﬁu OH & o
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A suspension of 34a (6.5 mg, 8 umol), PEG-5000 alkyne 35* (20 mg, 4 pmol), and BTTES ligand
(0.2 mg, 0.4 pmol) in CH,Cl, (0.2 mL) and tBuOH (0.4 mL) treated with a solution of CuSO4*5H,0
(0.1 mg, 0.4 pmol) in water (0.1 mL) and sodium ascorbate (0.86 mg, 4.8 pmol) in water (0.1 mL).
Stirred at room temperature for 39 hours and concentrated in vacuo. The residue was diluted with
CH,CI, (1 mL), filtered through celite and concentrated in vacuo. The residue was dissolved in DMF
(0.5 mL), cooled to 0 °C and precipitated with Et,O. The precipitate was collected by centrifugation
and washed with ice-cold Et,O (2 x 1 mL) to give a pale yellow solid (22.8 mg, 98% from 35).
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Figure 1: MALDI-TOF analysis of 35
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Figure 2: MALDI-TOF analysis of 36a



(E)-3-(3,4-dihydroxyphenyl)-N-((S)-1-(((S)-3-((2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-4-oxo-4H-
chromen-3-yl)oxy)-2-((5-(4-((2-(methoxyPEG)acetamido)methyl)-1H-1,2,3-triazol-1-
yl)pentyl)oxy)propyl)amino)-3-(4-hydroxyphenyl)-1-oxopropan-2-yl)acrylamide (36b)

Y
NH
Meov O/j:\g)
35

HO oH o OH " BTTES, CuSO,, Na ascorbate,
| H H,0/1BUOH/CH,Cl,
oY N x OH
S OH

OH

A suspension of 34b (6.5 mg, 8 umol), PEG-5000 alkyne 35 (20 mg, 4 umol), and BTTES ligand (0.2
mg, 0.4 pmol) in CH,Cl, (0.2 mL) and tBuOH (0.4 mL) treated with a solution of CuSO4*5H,0 (0.1
mg, 0.4 pmol) in water (0.1 mL) and sodium ascorbate (0.86 mg, 4.8 pmol) in water (0.1 mL). Stirred
at room temperature for 19 hours and concentrated in vacuo. The residue was diluted with CH,Cl, (1
mL), filtered through celite and concentrated in vacuo. The residue was dissolved in DMF (0.5 mL),
cooled to 0 °C and precipitated with Et,O. The precipitate was collected by centrifugation and washed
with ice-cold Et,O (2 x 1 mL) to give a pale yellow solid (18 mg, 77% from 35).
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Figure 3: MALDI-TOF analysis of 36b



(E)-3-(3,4-dihydroxyphenyl)-N-((S)-1-(((S)-3-((2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-4-oxo-4H-
chromen-3-yl)oxy)-2-((5-(4-((2-(methoxyPEG)amino)methyl)-1H-1,2,3-triazol-1-
yl)pentyl)oxy)propyl)amino)-3-(4-hydroxyphenyl)-1-oxopropan-2-yl)-1H-1,2,3-triazol-1-yl-(2-O-
methyl)-a-D-cycloheptoglucose (38a)
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A suspension of B-CD alkyne 37 (23 mg, 19.6 umol), 34a (16 mg, 19.7 pmol), and BTTES ligand (12
mg, 24.3 umol) in ~-BuOH (4.8 mL) was treated with a solution of CuSO4*5H,0 (40 mg, 0.16 mmol)
in water (1.2 mL) and sodium ascorbate (16 mg, 80 umol) in water (1.2 mL). The mixture was stirred
for 6 days at room temperature. The solution was concentrated in vacuo, re-dissolved in H,O (5.0
mL), and lyophilized. The solid was dissolved in MeOH (1.0 mL), filtered and washed with MeOH to
remove the solids, and the filtrate was concentrated in vacuo. Purification by flash chromatography on
silica gel (9:1, 5:1 & 3:1 CH3CN:H,0 with 1% HCOOH) gave the title compound (10.7 mg, 5.4 umol,
27%). BC NMR (151 MHz, d¢-DMSO) 6 177.69, 171.64, 165.43, 163.92, 160.82, 156.33, 155.73,
155.52, 148.45, 147.10, 145.20, 144.98, 143.47, 139.73, 136.58, 129.99, 127.93, 126.25, 123.95,
121.16, 120.82, 120.51, 117.87, 115.64, 115.46, 115.35, 114.76, 113.93, 104.06, 101.86, 101.83,
101.57, 100.08, 98.53, 93.66, 81.96, 81.45, 81.34, 81.19, 79.32, 76.34, 72.87, 72.45, 72.11, 71.94,
71.67,71.59, 71.14, 69.70, 68.74, 64.27, 59.76, 54.68, 49.35, 39.52, 39.38, 39.24, 39.10, 38.96, 38.82,
38.68, 36.86, 29.58, 28.90, 28.73, 28.59, 22.44, 22.03. MS (MALDI): m/z calc’d for CgsH3N504s:
2007.8 [M+Na]*; found: 2007.8.

3 T xi04 Target

o Target type 0026755

T o Target serial number 0003023

a e Position D22

g 3 8

£ 8 Laser

= : Laser beam attenuation 18
Laser beam focus
Laser repelition rate 1000 Hz
Number of shots 4000
Spectrometer
positive voltage polarity POS
PIE delay 120 ns
lon source voltage 1 19877 kV

24 lon source voltage 2 1665 kv

Lens voitage 8.1kV

Linear detector voltage 3.2 kV
Deflection on
Deflection mass

Reflector voitage 1 21 kv
Reflector voltage 2 9.65kV
Reflector detector voltage2.152 kV

Instrument

Instrument type autoflex

Serial \nstmmantnumher254320 00433
Name of computer

flexControl version ﬂexComml 3 4.135.0

~748.5

: flexAnalysis version

9 3

-« o T N v N 0 <

S8 Z¥S8 9 2

Pr RTTT _"I T ]

T
oL ki
1000 1500 2000 2500 3000

CHEMISTRY

Figure 4: 38a MALDI



(2-(polyethyleneglycolyl)azidoethyl)aminoethane 41, & 42 (PEG600 {n = ~13} 42 as an example)

1. TsCl, DCM, DMAP, py Ns

HO HoN
PhgP, Et,0, THF, 1 M HCI
2. DMF, NaNg _ e T T o
o} o o n\_y
n\—0oH N N3 :

n=4,70% n=4, 39 n=4,30% n=4 41
n=~13, 76% n=-~13, 40 n=~13, 36% n=-~13,42

A solution of TsCl (3.33 g, 17.5 mmol) in CH,Cl, (10 mL) was added slowly over 30 min to a
mixture of pyridine (5 mL), PEG600 (2.1 g, 3.5 mmol) and DMAP (0.3 g) in CH,Cl, (10 mL) at 0 °C.
The mixture was stirred at 0 °C for 2 h, then gradually warmed to room temperature and stirred
overnight. The reaction mixture was diluted with ethyl acetate (300 mL), washed with 1M HCI (2 x
100 mL), saturated NaHCO; (100 mL) and brine (100 mL). The organic layer was dried over MgSQ,,
filtered and concentrated. The resulting residual was purified by flash column chromatography on
silica gel (50:1 and 25:1 DCM:MeOH) to afford the tosylated PEG as an oil (2.69 g, 2.96 mmol,
84%). The tosylated PEG was then dissolved in DMF (30 mL), and NaNj; (0.87 g, 13.4 mmol) was
added. The mixture was stirred overnight at 50 °C, before cooling to room temperature. The mixture
was diluted with ethyl acetate (200 mL), washed with water (2 x 50 mL) and brine (50 mL). The
aqueous phase was extracted with ethyl acetate (4 x 100 mL). The combined organic phase was dried
over MgSO,, filtered and concentrated. The crude product was purified by flash column
chromatography on silica gel (15:1 DCM:MeOH) gave the di-azido-PEG derivatives 40 (1.742 g, 2.68
mmol, 91%). To the di-azido-PEG derivatives 40 (1.742 g) in ether (3.5 mL)/THF (0.8 mL)/1M HCl
(3.5 mL) with vigorously stirring at room temperature, was added PPh; (702 mg, 2.68 mmol) in Et,O
(16 mL) slowly dropwise over the course of 2.5 h. The mixture was then stirred for an additional 24 h
at room temperature. Upon completion, water (20 mL) was added, and the two layers were separated.
The aqueous layer was extracted with ether (3 x 10 mL). The aqueous phase was cooled with an ice
bath, and solid NaOH was added until the pH was >12, extracted with DCM (3 x 30 mL). The organic
phase was washed with brine (30 mL), dried over MgSQ,, filtered and evaporated. The resulting
residual was purified by flash column chromatography on silica gel (9:1 DCM:MeOH, with 1% v/v
1M NH,OH) to afford the product 42 as an oil (597 mg, 0.96 mmol, 36%). '"H NMR (400 MHz,
CDCl;) 6 7.84 (brs), 3.79 (t, ] 4.88 Hz), 3.62 (brd, J 4.96 Hz), 3.55 (m), 3.28 (t, J 4.92 Hz), 3.09 (brd,
J4.60 Hz). 3C NMR (100 MHz, CDCl;) 6 70.69, 70.66, 70.63, 70.56, 70.51, 70.47, 70.45, 70.41,
70.39, 70.34, 70.21, 70.19, 70.13, 70.05, 70.00, 69.93, 66.81, 50.72, 40.28. Product 41was obtained as
a slightly yellow oil in 62% overall yield. "H NMR (400 MHz, CDCl;) 8 3.68-3.62 (m, 12 H), 3.52 (t,
2 H,J5.20 Hz), 3.39 (t,2 H,J 5.04 Hz), 2.87 (t, 2 H, ] 5.20 Hz), 1.74 (brs, 2 H). *C NMR (100 MHz,
CDCl;) 6 73.34, 70.67, 70.63, 70.26, 70.02, 50.66, 41.76. ESI-MS: m/z calc’d for CgH;sN,O5: 219.1
[M+H]*; found: 219.2.
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Figure 5: 42 ESI-MS



(E)-3-(3,4-dihydroxyphenyl)-N-((S)-1-(((S)-3-((2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-4-oxo-4H-
chromen-3-yl)oxy)-2-((5-(4-((2-(polyethyleneglycolyl)amino)methyl)-1H-1,2,3-triazol-1-
yl)pentyl)oxy)propyl)amino)-3-(4-hydroxyphenyl)-1-oxopropan-2-yl)-1H-1,2,3-triazol-1-yl-(2-O-
methyl)-a-D-cycloheptoglucose (47a, 48a, & 47a used as an example)
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n = ~13, 48a, overall yield 13% n=~13, 46

A suspension of B-CD alkyne 37 (126 mg, 0.11mmol), PEG-200 azide 41 (70 mg, 0.32 mmol), and
BTTES ligand (73 mg, 0.15 mmol) in ~-BuOH (10 mL) was treated with aqueous solutions of CuSO,
(0.133 M, 7 mL) and sodium ascorbate (0.066 M, 7 mL), and the mixture was stirred for 24 h at room
temperature. After evaporation, the resulting residue was purified by flash column chromatography on
silica gel (4:1:1, CH;CN:H,0:NH,OH), the fractions were combined and evaporated, redissolved in
water and lyophilized to afford an off-white solid (43, 183 mg, not pure). The solid (117 mg) was
dissolved in dry DMF (20 mL) under N, at room temperature, and then were added anhydrous K,CO;
(70 mg, 0.51 mmol), KI (2 mg, 12 ummol) and propargyl bromide (80% in toluene) (9 uL, 83.5
umol), the reaction mixture was stirred for 24 h in the dark at room temperature under N,, filtered
through Celite and concentrated. The resulting residues was purified by flash column chromatography
on silica gel (5:1:1, 4.5:1:1, 4:1:1, CH;CN:H,0:NH,OH) to give by-product, product (45, 21 mg) and
starting material respectively. A suspension of 45 (12 mg, 8.4 pummol), 34a (4.6 mg, 5.7 pmmol) and
BTTES (3.5 mg, 7.1 umol) in ~BuOH (1.6 mL) was treated with CuSO4*5H,0 (0.133 M, 0.41 mL)
and sodium ascorbate (0.066 M, 0.41 mL), and the reaction mixture was stirred for 19 h at room
temperature. The product was precipitated out on the wall of flask, solution was poured out and
washed with MeOH. The precipitate was dissolved water, loaded on SepPak (Cg), eluted with water,
MeOH and MeOH with 1% HCOOH. The fractions were combined and evaporated. The residue was
redissolved in water and lyophilized to afford the desired product (47a, 5.7 mg, 2.5 ummol, 45%).
Overall yield based on alkyne: 47a, 15%; 48a, 13%.
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Figure 9: 46 MALDI
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Laser beam attenuation 9
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Laser repetition rate 1000 Hz

MNumber of shots 1500
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Target type 0026755
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Laser beam attenuation 33
Laser beam focus 7
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Target serial number 0003023
Position K20
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Laser beam attenuation 0
Laser beam focus
Laser repetition rate 1000 Hz

Number of shots 2000
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positive voltage polarity POS
PIE delay 130 ns
lon source voltage 1 19KV
lon source voltage 2 16.65 KV
Lens voltage 83kV
Linear detector voltage 2.966 kV
Deflection on
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Reflector voltage 1 21KV

Reflector voltage 2 9.65 kV
Reflector detector voltage2.141 kV
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(E)-3-(3,4-dihydroxyphenyl)-N-((S)-1-(((R)-3-((2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-4-
ox0-4H-chromen-3-yl)oxy)-2-((5-(5-(((2-(2-(4-(hydroxymethyl)-1H-1,2,3-triazol-1-
yl)ethoxy)polyethyleneglycolyl)amino)methyl)-1H-1,2,3-triazol-1-
yl)pentyl)oxy)propyl)amino)-3-(4-hydroxyphenyl)-1-oxopropan-2-yl)acrylamide 49a

t-BuOH,H,0, BTTES,

H
N
HN propargy! alcohol HoN /r (ﬁ >—L
CuSOQy, sodium ascorbate \hok 48% = o - N/ﬁ/\OH
© n N/ﬁ/\OH
"N \NﬁN

_— N=N

N

94%
n=-~13,42 n=~13,50

DMF, K,CO3, KI,  n=~13,51
Propargyl bromide

53%  t.BuOH, BTTES, 34a
CuS0Qy,, sodium ascorbate
OH
HO O o‘ O oH

H
N
% & (HC’)\,
N
OH O §‘°A/\/\N:N n ’\r\:}/\

OH
H
(e}
N o
HO \? n=~13, 49a

A suspension of 42 (80 mg, 0.13 mmol), propargyl alcohol (13 pL, 0.22 mmol), and BTTES ligand
(6.5 mg, 13 umol) in #-BuOH (1.3 mL) and water (1.3 mL) was treated with CuSO,*5H,0 (0.133 M,
0.3 mL) and sodium ascorbate (0.066 M, 0.3 mL), and the mixture was stirred for 36 h at room
temperature. The reaction mixture was evaporated and co-evaporated with toluene three times, the
resulting residue was purified by flash column chromatography on silica gel (6:1, DCM:MeOH, with
1% 1M NH4OH) to afford 50 as an oil (82 mg, 0.12 mmol, 94%). A suspension of the solid (82 mg,
0.12 mmol), anhydrous K,CO; (51 mg, 0.37 mmol), KI (2 mg, 12 ummol) and propargyl bromide
(80% 1in toluene) (13 uL, 0.12 mmol) in dry DMF (6mL) was stirred overnight in the dark under N, at
room temperature, and the reaction mixture was filtered through Celite and concentrated. The
resulting residues was purified by flash column chromatography on silica gel (9:1 and 7:1,
DCM:MeOH, with 1% 1M NH,OH) to afford the product as a foam (51, 27 mg, 38.1 ummol, 32%)
(48% based on the consumed starting material, 29 mg of starting material was recovered). A
suspension of 51 (7 mg, 9.9 pmmol), 34a (6 mg, 7.4 pmmol) and BTTES (5 mg, 10.1 pmol) in #-
BuOH (2.4 mL) was treated with CuSQO45H,0 (0.133 M, 0.6 mL) and sodium ascorbate (0.066 M,
0.6 mL), and the reaction mixture was stirred overnight at room temperature. The product was
precipitated out on the wall of flask, solution was poured out and washed with MeOH and water
respectively. The precipitate was dissolved in minimum amount of DMSO, and diluted with water,
lyophilized to afford the product 49a a yellow solid (5.91 mg, 3.9 pummol, 53%).

1: (Time: 1.00) Combine (27:43-(7:20+70:79)) 2:MS ES+
2.8e+006

100 627.4 671.5

715.6
583.3
® 50 759.6

12482 539.3 803.7 549 g

352.3 :
|[s2e | 332 439.2537.3 [y | | Lo b L L 7 sase 276030720

L e T B T A o e e S e bl iyt s bRl bl m/ z
200.0 400.0 600.0 800.0 1000.0

Figure 12: 50 ESI-MS
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Laser beam focus
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Figure 14: 49a MALDI
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Figure 7: 3C NMR (4)
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Figure 8: 'H NMR (8)



ga*t saludd

08 0ok 0zl ovl 0sl
I I

08l 0oz 0Ze
et T e T I

0 =
IH 00" E T

a HEE

W WM

ZHA LPBLLABTSL a8
BALTE 15
EameIed BUTEReSDI] 2
IHA Q009 TET T OE Z0A5
W O999ELERT D KETId
MAPTIERGE D MEZT14

M EIRTETLO ST M1
a0 006t E1714
P 597 LT 14
& 0 214

SRETN 00001 £
HI N
ATEITEM £15dads
e 7] TRNIL se—
EHM O6BEELE G 1048
M OSESATRER LD M1
P 00 1= 114
SRET G2 TT 14
T TN
e T TEHHLY e——
T 0L

SBE 900000€0°0 11
29E Qo00a00a T T Ta
H1CHEE AL
SREN £6°LE s
298N 05598 L
PREST o

SaE SEMEEELTD oy
IH EELSLA"D BN
EH E6ETEAAT HME

kB &

00E 5N
CT20 INENTOE
OLBLE aL

o€ Bdbz AT

T/HT 48D mo 5 JHEOH]
12048 HIVLLERT

b ~SOTL
JEEOBTOE wiw]
E3egenEI ey ._h..u.__"..__.m._..__.._.u.le.c. - g4
T OO

z A
GTPOBTOE-500-E 000N THVH

EIBJBOEIE] EIH] JUSIIND

L2

g7 EI8UITME {1 zutdsdoisaaynagh:dl £T202 {HTIDET oqn

Figure 9: 3C NMR (8)



-
2]
=

) 8

8 pzZ saeylTtme [1rutdedoisaeynag i) Qoel HT o9n

Figure 10: '"H NMR (13)



ga*t sawdd g

a =

a0 00°E T

a g66

Wi L)

MW TEFEAL9B SL d
BALTE 15
ERjameIRd BUTEEISDId - 24
IHA Q009 TET T OE Z0A5
W O999ELERT D KETId

M IPTTI&EESE D MET'Id

M EIRTETLO ST M1
2 0061 E11d
P 99°LT £11d
= 0 £ld

SBET Q0001 Edod
HT s 1]
ATEATEM z1oddadas
memmeeen 7] TN e
IHM OEPEGLLCGL 0aE
W OSESATRED LD AT
1 00 T= 114
SBEN GECTT 14
2ET =1
memmeee 17 TRSHIED seee———
T 0L

—8E 00000€0°0 11a
29E 00000000t T Ta
X £ '86L L
SRETL E6CLE ad
>98N 095°'90 Ml
PHERT =

SaE GRMGRELTD =
iH EELSL9"D FIHIIA
IH E6E CEBHT HME

[ &1
0009 BN

s | JIMENTOE
OtALe IL

ot bdbz SO
T/HT 480 mo 5 OHEOHd
JaadE INELENT

BE AT _BOTL
LEEOBRTOE wiw]
gaepmeIes woTItEInbay - 7a
T OO

s OAE
TEOZEH o i

EIBJBOEIE] EIEH] JULIIND

L2

0z sasyitme {1-zurdedody Iaynigh 3} doeM {HT}2ET oqn

Figure 11: 3C NMR (13)
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Figure 12: 'H NMR (6)
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Figure 13: 3C NMR (6)
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Figure 14: 'H NMR (9)
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Figure 15: 3C NMR (9)
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Figure 16: '"H NMR (6)
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Figure 17: 3C NMR (6)
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Figure 18: '"H NMR (10)
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Figure 19: 3C NMR (10)
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Figure 20: '"H NMR (14)
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Figure 21: 3C NMR (14)
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Figure 22: '"H NMR (19)
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Figure 23: 3C NMR (19)
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Figure 24: '"H NMR (21)
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Figure 25: 3C NMR (21)
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Figure 26: '"H NMR (23)
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Figure 27: 3C NMR (23)



aa'1 ad

1] [ {a]

TH 0 g1

[i] a55

ou MM

THA £SL606T 000 a5
HILEE is
sxesmeIed BuTssecodd - 74
THA ZT09Z6T" 0ap T0ds
M P LOE BSAE CEE M11d
g Qo g=- 114
oBEn Q5°ET 14
HT THIH
e TJ TIOITHD  ——
1 dL

29F 000000001 1a
HS°86E il
oedn 05§°9 qi
ocEEn 0k 68 Ml
BET ol

oRE TaSPEI6" § =)
TH QAIDLT D §HHATA
EH TEA" D695 HMSE

4 a0

4 5K
€T AN ATOS
BILTE 1L

gebz 2 AT
HI-Hd Odd wm 5 THACHd
Joads WO LS T
20°4 L EOTL
QTLIGTIE IR0
FreqemRIwd wotatEInboy - za
1 O 20 d

1 OHAXE

el ] AR

z ]
o

RERAAF H

wdd I z £ ¥ s
e it s K s e e fiim s ey ol

=

:

=

B

2

EISJumI Vg W] JWeIIND

o)

Figure 28: '"H NMR (17)
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Figure 29: 3C NMR (17)
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Figure 30: '"H NMR (26)
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Figure 31: 3C NMR (26)
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Figure 32: '"H NMR (27)
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Figure 33: 3C NMR (27)
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Figure 34: '"H NMR (30a)
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Figure 35: 3C NMR (30a)
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Figure 36: 'H NMR (30b)
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Figure 37: 3C NMR (30b)
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Figure 38: 'H NMR (34a)
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Figure 39: 3C NMR (34 a)
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Figure 40: 'H NMR (34b)
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Figure 41: 3C NMR (34b)



Kinetic Analysis of Inhibitors

Human pancreatic alpha-amylase (HPA) was expressed in Pichia pastoris and purified as
described in some detail previously?. 2-Chloro-4-nitrophenyl a-maltotrioside (CNPG3) was purchased
from Sekisui Enzymes. Incubation of this substrate with HPA leads to the release of 2-chloro-
nitrophenol, and this was monitored by measuring the absorbance of the reaction solutions at 400 nm.

The assays were performed with either a Varian Cary 4000 UV/Vis spectrophotometer or a
BioTek Synergy H1 plate reader. After the start of the reactions by addition of the substrates, the
absorbance of the solutions were monitored over 5 minutes to measure the initial reaction rate.
Reactions were run at 30°C in 50 mM sodium phosphate including 100 mM sodium chloride (pH 7.0).
The assays were performed using two to five different [CNPG3] (2 mM and 4 mM; 2 mM, 4 mM, and
6 mM; 2 mM, 3 mM, 4 mM, 6 mM and 8 mM) for each range of inhibitor concentrations. Inhibitor
concentrations generally ranging from 1/5 to 5x Kj were used. For each reaction, HPA was incubated
with varying [/] at 30°C for at least 1 minute prior to addition of CNGP3 substrates. The resulting initial
rate data were fit to a competitive inhibition model using nonlinear regression analysis, as performed
by the GraFit 7.0 program to provide a value for K;. Dixon and Lineweaver-Burke plots of each data
set validated the use of a competitive inhibition model.

Compound K (uM)

13 0.29 +0.02
14 0.40 +0.02
17 0.10+0.01
30a 0.07 +£0.03
30b 0.20 + 0.06
36a 0.34 +£0.02
36b 1.2+0.18
38a 1.56 +0.25
47a 11+1.5
48a 0.76 £ 0.08
49a ~50=£12
Mini-MbA 0.39 +0.05




1/Rate

Dixon Plot
Competitive Fit

60 —
O
40 —
)
G ®
»,
A ®
¢l . . ‘
nn .
! I.“l“.l A
0 I | ! | 1 1 I |
0 0.2 0.4 06 0.8

[Inhibitor]

Parameter Value Std. Error
Vmax 0.1424 0.0046
Km 31840156 246.3102
Ki 0.2910 0.0206

Figure 42: Dixon plot for 13. All concentrations in uM
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Figure 43: Dixon plot for 14. All concentrations in uM.
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Figure 44: Dixon plot for 17. All concentrations in uM.
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Figure 45: Dixon plot for 30a. All concentrations in uM.
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Figure 46: Dixon plot for 30b. All concentrations in uM.
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Figure 47: Dixon plot for 36a. All concentrations in uM.
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Figure 48: Dixon Plot for 36b. All concentrations in uM.
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Figure 49: Dixon plot for 38a. All concentrations in uM
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Figure 50: Dixon plot for 47a All concentrations in uM.
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Figure 51: Dixon plot for 48a. All concentrations in uM.
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Figure 52: Dixon plot for 49a. All concentrations in uM.
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Figure 53: Dixon plot for mini MbA. All concentrations in uM.
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