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Additional Synthesis

Uridine Synthons:

5"-O-Propargyl-2',3'-O-isopropylidenyluridine (7)
The acetonide protected 5'-O-propargyluridine compound (7) was synthesised by the method described
by Sun et al., and spectral data matched those reported.*

5'-O-Propargyluridine (8)

Protected propargyl uridine (7, 540 mg, 1.68 mmol) was dissolved in 10 mL 9:1 ACN/H,0, with indium
triflate (5% mol equiv.), for 4 hours at reflux. After reaction, the mixture was evaporated under reduced
pressure and the crude product purified by column chromatography (DCM:MeOH, 9:1), to give a white
foam (436 mg, 92 %). R¢0.46 (Silica, DCM:MeOH, 9:1). Spectral data matched those previously

reported.
Synthesis of a-hydroxyphosphonates:

All a-hydroxyphosphonates (compounds 10a-g) were synthesised as per the method of Montgomery et
al.,? and 10a-d and 10g are characterised in that work. *H, **C, *'P, and °F NMR spectra for 10e and

10f is provided in the supplementary information.

Dibenzyl a-hydroxy(3-trifluoromethyl)benzylphosphonate (10e)

From 3-trifluoromethylbenzaldehyde (300 mg, 1.72 mmol), and purified by column chromatography
with a 9:1 Toluene/Acetone eluent to yield a white solid (752 mg, 78 %). Rs 0.26 (Silica,
Toluene/Acetone, 9:1). *H NMR (400 MHz, CDCls): 7.71 (s, 1H), 7.59 (d, 1H, J = 7.8 Hz), 7.54 (d,
1H, J = 7.6 Hz), 7.42-7.36 (m, 1H), 7.32-7.20 (m, 10H), 5.10 (d, 1H, 23y = 10.1 Hz), 5.04-4.91 (m,
4H), 4.59-4.38 (bs, 1H). 3C NMR (100 MHz, CDCls): 137.4, 135.7 (d, 2Jcp) = 5.8 Hz), 130.4 (d,
%Jcr =5.6 Hz), 128.7, 128.6, 128.0, 127.0, 124.9, 124.0 (q, *Jcp = 270.6 Hz), 123.9, 70.5 2 x d, Y(cp)
= 157.6 Hz), 69.0-68.5 (m). 3'P NMR (162 MHz, CDCl3): 21.1 **F NMR (376 MHz, CDCls): -62.6
ESI-HRMS: m/z calculated for C2H20F3s04PNa [M + Na]* 459.0949, found 459.0967.

Dibenzyl a-hydroxy(3-[1,1,2,2-tetrafluoroethoxy])benzyl phosphonate (10f)

From 3-(1,1,2,2-tetrafluoroethoxy) benzaldehyde (861 mg, 4.34 mmol), and purified by column
chromatography with a 9:1 Toluene/Acetone eluent to yield a white solid (1750 mg, 70 %). R¢ 0.85
(Silica, Toluene/Acetone, 9:1). *H NMR (400 MHz, CDCl3): 7.37-7.14 (m, 14H), 5.87 (tt, 1H, 2Jup
=53.0 Hz, 3Jwur = 2.5 Hz), 5.05 (d, 1H, 2J@p) = 10.5 Hz), 5.01-4.90 (m, 4H), 2.70-2.36 (bs, 1H).**C
NMR (125 MHz, CDCls): 148.2, 139.2, 135.9 (t, *Jcp) = 5.6 Hz), 129.4, 128.5-127.9 (m), 125.3 (d,
3Jcp) =5.6 Hz), 121.0 (d, “Jcr = 1.8 Hz), 120.5 (d, *Jcp) = 5.6 Hz), 116.5 (it, YJcp = 270.3 Hz, 2Jc
=27.8 Hz), 107.7 (tt, “Jcr) = 249.9 Hz, e = 41.6 Hz), 70.3 (d, YJ(cp) = 160.1 Hz), 68.9 (d, Wcp) =
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7.4 Hz), 68.5 (d, 2Jicp) = 7.5 Hz). 3P NMR (162 MHz, CDCls): 21.2 °F NMR (376 MHz, CDCl5): -
88.0 (t, J = 5.4 Hz), -136.7 (t, J = 5.4 Hz). ESI-HRMS: m/z calculated for CHoFs0sPNa [M + H]*
485.1141, found 485.1143.

Synthesis of a-azidophosphonates:

Dibenzyl a-hydroxyphosphonate (10a-g, 1 equiv.) and triphenylphosphine (3 equiv.), were dissolved
in dry THF under an inert atmosphere at 0 °C. Freshly prepared HN3 (30 mL) was added, along with
diisopropylazodicarboxyate (DIAD, 3 equiv.) dropwise, and the reaction was allowed to warm to room
temperature. Upon completion (judged by TLC), the reaction mixture was taken up in CH-Cl, (10 mL),
washed with saturated NaHCO3 solution (3 x 5 mL) and brine (3 x 5 mL). The organic phase was
separated and dried with anhydrous MgSO.4 and evaporated, with the resultant product purified by
column chromatography. The a-azidophosphonates proved difficult to purify, as the hydrazine by-
product of DIAD seemed to ‘stick’ to the desired product during column chromatography, and would
not readily precipitate when the crude product was taken up in a non-polar solvent such as hexane. This
was not deemed an issue, as the hydrazine did not impact the proceeding click reaction and so it was
not necessary for the a-azidophosphonate to be completely purified. *H, **C, 3P, and **F NMR spectra

for these compounds is provided.

Dibenzyl a-azido-3-phenoxybenzylphosphonate (11a)

From 10a (1.25 g, 2.71 mmol): purified by column chromatography using a Toluene/Acetone (1:1)
eluent, to yield a white solid (1.095 g, 83.7%). R¢ 0.48 (Silica, Toluene/Acetone, 1:1). *H NMR (400
MHz, CDCls): 7.23-7.18 (m, 12H), 7.18-7.13 (m, 2H), 7.08 (s, 1H), 7.00 (t, J = 7.3 Hz, 1H), 6.92 (d, J
=7.7 Hz, 3H), 4.97-4.82 (m, 4H), 4.67 (d, *Jgp) = 16.0 Hz, 1H). *C NMR (100 MHz, CDCls): 157.6,
156.8, 135.9, 135.8, 134.3, 130.2, 129.9, 128.6, 128.2, 123.7, 123.2, 119.2, 118.7, 68.8, 61.3 (d, *Jcp)
=157.2 Hz). 3P NMR (162 MHz, CDCls): 19.2. ESI-HRMS: m/z calculated for C27H2:sN3O04PNa [M
+ Na]": 508.1406, found 508.1402.

Dibenzyl a-azido-3-cyclopentoxybenzylphosphonate (11b)

From 10b (232 mg, 0.512 mmol): purified by column chromatography using a DCM/EtOAc (99:1)
eluent, to give a white solid (195 mg, 80%). R¢ 0.68 (Silica, DCM:EtOAc, 99:1). *H NMR (400 MHz,
CDCls): 7.35-7.18 (m, 11H), 6.95-6.92 (m, 2H), 6.87-6.84 (m, 1H, H4), 5.04-4.82 (m, 4H), 4.68 (d,
1H, J = 16.8 Hz), 4.65 (m, 1H), 1.89-1.70 (m, 6H), 1.63-1.53 (m, 2H). 3C NMR (100 MHz, CDCls):
158.3(d, J = 2.4 Hz), 135.8 (d, J = 5.8 Hz), 135.7 (d, J = 5.9 Hz), 133.1 (d, J = 3.6 Hz), 129.7 (d, J = 1.5
Hz), 128.6, 128.5, 128.09, 128.05, 120.3 (d, J = 6.7 Hz), 116.5 (d, J = 2.6 Hz), 115.0 (d, J = 6.0 Hz),
79.2, 68.83 (d, J=6.8 Hz), 68.79 (d, J=7.2 Hz), 61.8 (d, J = 158.7 Hz), 32.7, 24.0. *'P NMR (162
MHz, CDCls): 19.3. ESI-HRMS: m/z calculated for CasH2sN3O4PNa [M + Na]*: 500.1716, found
500.1709.
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Dibenzyl a-azido-3-phenoxy-4-fluorobenzylphosphonate (11c)

From 10c (179 mg, 0.375 mmol): purified by column chromatography using a DCM/EtOAc (99:1)
eluent, to give a white solid (141 mg, 75%). R¢ 0.83 (Silica, DCM:EtOAc, 99:1). *H NMR (500 MHz,
CDCls): 7.31-7.18 (m, 12H), 7.12-7.05 (m, 4H), 6.92-6.90 (m, 2H), 5.01-4.88 (m, 4H), 4.61 (d, 1H,
Jwp) = 16.3 Hz). 8C NMR (125 MHz, CDCls): 156.8, 154.3 (d, J = 251.1 Hz), 144.0 (dd, J = 12.1,
2.8 Hz), 1355 (2 x d, J =5.8 Hz), 129.8, 128.9 (d, J = 3.9 Hz), 128.7, 128.6 (d, J = 3.2 Hz), 128.13,
128.08, 126.4 (d, J=6.1 Hz), 1245 (2 x d, J=6.4 Hz), 123.5, 121.4 (d, J = 4.5 Hz), 117.5, 117.3 (dd,
J=19.2,2.2 Hz),68.9 (2xd,J=6.8Hz), 60.9 (d, J = 159.2 Hz). *'P NMR (202 MHz, CDCls): 18.8.
¥F NMR (376 MHz, CDCls): -131.7. ESI-HRMS: m/z calculated for C27H23FNsOsPNa [M + Na]':
526.1308, found 526.1321.

Dibenzyl a-azido-4-fluorobenzylphosphonate (11d)

From 10d (400 mg, 1.04 mmol): purified by column chromatography using a DCM/EtOAc (99:1)
eluent, to give a white solid (379 mg, 89%). R¢ 0.68 (Silica, DCM:EtOAc, 99:1). *H NMR (500 MHz,
CDCly): 7.36-7.27 (m, 10H), 7.21-7.19 (m, 2H), 7.00 (dd, *J1 ) = 8.5 Hz, 2H), 5.04-4.86 (m, 4H), 4.69
(d, 1H, Jpp) = 16.3 Hz). *C NMR (125 MHz, CDCls): 162.9 (dd, *Jcr) = 248.0 Hz, ®Jcp) = 3.0 Hz),
135.6 (2 x d, 2Jcp) = 18.4 Hz), 130.2 (dd, 3Jcp) = 8.3 Hz, *Jcr = 6.4 Hz), 128.6 (m), 128.2, 128.1,
127.8 (t, *Jcp) = 3.4 Hz), 115.8 (dd, 2Jcr = 22.0 Hz), 68.9 (M), 61.1 (d, Jcp)= 160.9 Hz).>*P NMR
(202 MHz, CDCl3): 19.2. F NMR (376 MHz, CDCls): -112.3 (2 x s). ESI-HRMS: m/z calculated
for C21H19FN3sOsPNa [M + Na]*: 434.1046, found 434.1066.

Dibenzyl a-azido-3-trifluoromethylbenzylphosphonate (11e)

From 10e (600 mg, 1.38 mmol): purified by column chromatography using a DCM/EtOAc (99:1)
eluent, to give a white solid (608 mg, 96%). R¢ 0.77 (Silica, DCM:EtOAc, 99:1). *H NMR (400 MHz,
CDCls): 7.61 (bs, 1H), 7.57 (bs, 1H), 7.55 (bs, 1H), 7.41 (t, 1H, J = 7.8 Hz), 7.20-7.33 (m, 10H), 4.94-
5.03 (m, 4H), 4.79 (d, 1H, J = 16.5 Hz). 3C NMR (100 MHz, CDCls): 135.4-135.6 (m), 133.5 (d, J =
3.7Hz),131.6 (d, J=4.4 Hz), 131.0 (dg, J = 33.3, 2.4 Hz), 129.1 (d, J = 2.2 Hz), 128.8, 128.69, 128.67,
128.2, 125.0 (quint, J = 3.5 Hz), 125.0 (sext, J = 3.5 Hz), 123.8 (q, J = 272.7 Hz), 69.1, 69.0, 61.4 (d,
J =157.7 Hz). 3P NMR (162 MHz, CDCls): 18.5.°F NMR (376 MHz, CDCls): -62.6. ESI-HRMS:
m/z calculated for C22H19F3sN3OsPNa [M + Na]*: 484.1014, found 484.1037.

Dibenzyl a-azido-3-(1,1,2,2-tetrafluoroethoxy)benzyl phosphonate (11f)

From 10f (331 mg, 0.840 mmol): purified by column chromatography using a DCM/EtOAc (4:1) eluent,
to give a white solid (289 mg, 83%). R¢ 0.95 (Silica, DCM:EtOAc, 4:1). *H NMR (500 MHz, CDCls):
7.36-7.20 (m, 14H), 5.89 (tt, 1H, J = 53.1, 2.8 Hz), 5.02-4.90 (m, 4H), 4.73 (d, 1H, J = 16.5 Hz). °C
NMR (125 MHz, CDCls): 148.9, 135.6 (d, J = 6.1 Hz), 135.5 (d, J = 6.2 Hz), 134.3 (d, J = 4.6 Hz),
130.0 (d, J = 1.8 Hz), 128.7, 128.64, 128.62, 128.19, 128.17, 126.3 (d, J = 6.3 Hz), 121.9 (d, J = 2.4
Hz), 121.5 (d, J = 6.2 Hz), 116.5 (tt, J = 272.5, 28.7 Hz), 107.6 (tt, J = 252.0, 41.2 Hz), 69.1 (m), 61.3
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(d, J = 158.7 Hz). 3P NMR (162 MHz, CDCl5): 18.6. °F NMR (376 MHz, CDCls): -88.1 (t, J = 6.8
Hz), -136.7 (dt, J = 53.0, 5.7 Hz). ESI-HRMS: m/z calculated for CasHoFsN:OsPNa [M + Na]*:
532.1025, found 532.1035.

Dibenzyl a-azido-(3-benzothiophene)methylphosphonate (119)

From 10g (460 mg, 1.08 mmol): purified by column chromatography, with a Hexane/EtOAc (1:1)
eluent. This afforded a clear oil (390 mg, 80 %). R 0.73 (Silica, Hexane/EtOAc, 1:1). *H NMR (500
MHz, CDCls): 7.86-7.75 (m, 3H), 7.38-7.35 (m, 2H), 7.34-7.29 (m, 5H), 7.27-7.21 (m, 3H), 7.14-7.11
(m, 2H), 5.01 (d, 1H, J = 16.8 Hz), 5.13-4.79 (m, 4H) **C NMR (125 MHz, CDCls): 140.0, 137.3 (2 x
s), 135.6 (2 x s), 135.4 (2 x s), 128.56, 128.54, 128.48, 128.43, 128.1, 128.0, 127.5 (d, J = 7.5 Hz),
126.1,124.9,124.5, 122.7, 121.9, 68.9-68.8 (m), 55.4 (d, J = 162.7 Hz) *'P NMR (202 MHz, CDCls):
19.1. ESI-HRMS: m/z calculated for C23sH20N3OsPSNa [M + Na]*: 472.08552, found 472.08550.

CUAAC ‘click’ coupling to form 1,2,3-triazoles:

An a-azidophosphonate (11a-g, 1 equiv.), 8 (1.2 equiv.), Cu(OAc) (0.25 equiv.), and sodium ascorbate
(0.5 equiv.) were suspended in a mixture of THF and water (1:1) and stirred at room temperature until
starting material disappeared (4-12 hours). Upon completion (judged by TLC), the reaction mixture was
concentrated under reduced pressure and extracted with EtOAc. The organic layer washed with brine,
dried with anhydrous MgSQy, filtered and evaporated, with the resultant product purified by column

chromatography.

5'-O-[1-(Dibenzoxyphosphoryl-3-phenoxyphenylmethyl)-1,2,3-triazol-4-yl]methyluridine (12a)
From 11a (150 mg, 0.309 mmol): purified by column chromatography to give white solid (100 mg,
51%). R¢ 0.64 (DCM/MeOH, 9:1). *H NMR (400 MHz, CDCls): 9.18 (2 x bs, 1H), 8.04 (2 x s, 1H),
7.73 (2 xd,J=8.2 Hz), 7.33-7.21 (m, 10H), 7.16-7.09 (m, 6H), 7.00-6.92 (m, 3H), 6.13 (2 x d, 1H, J
=21.6 Hz),5.80 (2xd, 1H,J=2.3Hz),5.63 (2xd, 1H, J=8.1 Hz), 4.97-4.80 (m, 4H), 4.69-4.59 (m,
2H), 4.39 (bs, 1H), 4.20-4.15 (m, 3H), 3.86-3.51 (m, 3H). *C NMR (100 MHz, CDCls): 163.3, 158.0
(2 xs),156.3 (2 xs), 151.0, 144.6, 140.4 (2 x s), 135.1 (m), 133.6 (2 x 8), 130.6 (2 x S), 129.9 (2 X 8),
128.8, 128.7, 128.1 (m), 123.9 (2 x s), 123.0 (2 x 5), 119.3 (2 x 8), 118.8 (2 x 5), 102.3 (2 X ), 90.7 (2
Xs),83.8(2xs),75.4(2xs),70.5(2xs),69.7 (2x5s),69.2 (2xs),69.0(2xs),64.4(2xs),61.7(d,J
= 159.1 Hz). 3'P NMR (162 MHz, CDCls): 16.4. ESI-HRMS: m/z calculated for CssHasNsO10PNa
[M + Na]": 790.2271, found 790.2254.

5'-0O-[1-(Dibenzoxyphosphoryl-3-cyclopentoxyphenylmethyl)-1,2,3-triazol-4-yllmethyluridine (12b)
From 11b (156 mg, 0.326 mmol): purified by column chromatography with a 9:1 DCM/MeOH eluent
to afford a white foam (129 mg, 52 %). R 0.68 (DCM/MeOH, 9:1). *H NMR (500 MHz, CDCls): 8.80
(2xs,1H),8.02 (2xs, 1H), 7.72 (2 x d, 1H, J = 8.2 Hz), 7.31-7.23 (m, 7H), 7.19-7.17 (m, 2H), 7.11-
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7.03 (m, 4H), 6.89-6.86 (m, 1H), 6.11 (2 x d, 1H, J=21.3 Hz), 5.79 (2 x d, 1H, J =3.4 Hz), 4.96-4.60
(m, 4H), 4.70-4.60 (m, 3H), 4. 5.53 (2 x dd, 1H, J = 8.1, 2.0 Hz), 24-4.10 (m, 4H), 3.86-3.45 (m, 3H),
1.91-1.72 (m, 6H), 1.67-1.57 (m, 2H). 3C NMR (125 MHz, CDCls): 163.0, 158.6 (2 x s), 150.8, 144.5,
140.3 (2 x s), 135.2-135.0 (m), 132.9 (2 x s), 130.3 (2 x 5), 128.8-128.6 (M), 128.1 (m), 123.0, 120.4
(m), 116.6 (2 xs), 116.0 (2 x d, J=7.1 Hz), 102.2, 91.0, 84.0 (2 X s), 79.4, 75.6, 70.7 (2 X S), 69.7 (2 X
s), 69.1 (2 x 5), 68.9 (2 x 5), 63.4 (2 x5), 62.0 (2 x d, J = 155.4 Hz), 32.8, 24.1. 3P NMR (162 MHz,
CDCls): 16.8. ESI-HRMS: m/z calculated for CssH3sNsO10PNa [M + Na]*: 782.2567, found 782.2598.

5'-O-[1-(Dibenzoxyphosphoryl-3-phenoxy4-fluorophenylmethyl)-1,2,3-triazol-4-ylJmethyluridine
(12¢c)

From 11c (59.9 mg, 0.119 mmol): purified by column chromatography using a DCM/MeOH (9:1)
eluent, to give a white solid (51.1 mg, 66%). R¢ 0.67 (Silica, DCM:MeOH, 9:1). *H NMR (400 MHz,
MeOD): 8.16 (s, 1H), 7.86 (2 x d, 1H, J = 8.2 Hz), 7.34-7.10 (m, 19H), 6.90-6.88 (m, 2H), 6.54 (2 x d,
1H, J = 22.2 Hz), 5.88 (d, 1H, J = 4.5 Hz), 5.53 (2 x d, 1H, J = 8.3 Hz), 5.03-4.94 (m, 4H), 4.68 (m,
2H), 4.12 (m, 3H), 3.79 (m, 2H). *C NMR (100 MHz, MeOD): 164.6, 151.0, 149.0, 144.5, 140.8,
135.4,129.6, 128.4, 127.8, 126.9, 124.3, 123.3, 121.9, 121.6 (d, J = 17.2 Hz), 117.2, 101.4, 89.0, 83.4,
74.5,70.2, 69.4-69.2 (m), 63.4, 60.6 (d, J = 155.1 Hz). 3P NMR (162 MHz, MeOD): 16.3. °F NMR
(376 MHz, MeOD): -131.6 (2 x s). ESI-HRMS: m/z calculated for CssHagFNsO14PNa [M + Na]™:
808.2158, found 808.2160.

5'-O-[1-(Dibenzoxyphosphoryl-4-fluorophenylmethyl)-1,2,3-triazol-4-yl]methyluridine (12d)

From 11d (109 mg, 0.265 mmol): purified by column chromatography with a 9:1 DCM/MeOH eluent
to afford a white foam (106 mg, 57 %). R¢ 0.62 (DCM/MeOH, 9:1). *H NMR (400 MHz, CDCls): 9.52
(2xs,1H),8.01 (2 xs, 1H), 7.74 (m, 1H, J = 8.1 Hz), 7.50-7.46 (m, 2H), 7.30-7.24 (m, 6H), 7.17-7.15
(m, 2H), 7.11-7.08 (m, 2H), 7.01 (2 x t, 2H, J = 8.6 Hz), 6.15 (2 x d, 1H, J =22.2 Hz), 5.82 (2 x d, 1H,
J=3.0 Hz), 559 (2 x d, 1H, J = 8.4 Hz), 4.96-4.80 (m, 4H), 4.59-4.67 (m, 3H), 4.22-4.16 (m, 3H),
3.86-3.49 (m, 3H). 3C NMR (100 MHz, CDCls): 163.5 (2 x s), 163.4 (2 x d, J = 274.4 Hz), 151.0,
144.7 (2 x s), 140.5 (2 x s), 134.9-135.1 (m), 130.8 (m), 128.8, 128.68, 128.65, 128.15, 128.12, 128.09,
122.9(2xs),116.3 (2xd,J=21.3 Hz), 103.0 (2xs), 102.3 (2x5s), 90.7 (2x ), 83.8, 75.4 (2 x 5), 70.5
(2xs),69.8(2xs),69.3(2xs),69.1(2x5s),64.4,61.2 (d, J=155.8 Hz). 3'P NMR (162 MHz, CDCls):
16.5. F NMR (376 MHz, CDCls): -111.0 (2 x m). ESI-HRMS: m/z calculated for CsgH3sNsO10PNa
[M + Na]": 716.1898, found 716.1899.

5'-O-[1-(Dibenzoxyphosphoryl-3-trifluoromethylphenylmethyl)-1,2,3-triazol-4-yl]methyluridine
(12e)

From 11e (159 mg, 0.344 mmol): purified by column chromatography with a 9:1 DCM/MeOH eluent
to afford a white foam (156 mg, 60 %). R 0.56 (DCM/MeOH, 9:1). *H NMR (400 MHz, MeOD):
8.85-8.34 (2 x s, 1H), 8.31-8.11 (2 x s, 1H), 7.71 (2 x d, 1H, J = 8.2 Hz), 7.41-7.34 (m, 7TH), 7.25-7.21
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(m, 2H), 7.18-7.10 (m, 4H), 6.93-6.90 (m, 1H), 6.18-6.12 (2 x d, 1H, J = 22.0 Hz), 5.80 (2 x d, 1H, J =
2.3 Hz), 5.71-5.66 (M, 1H), 5.13-4.79 (m, 4H), 4.68-4.59 (m, 2H), 4.49 (bs, 1H), 4.18-4.14 (m, 3H),
3.86-3.50 (M, 3H). 3C NMR (100 MHz, MeOD): 162.6 (2 x s), 150.0, 144.7 (2 x s), 140.6 (2 X S),
135.0, 134.8 (2 x 5), 134.7 (2 x 5), 132.7 (2 X 5), 131.9 (), 129.8 (2 x 5), 128.9-128.2 (M), 126.3 (M),
125.6 (m), 123.5 (q, J = 272.7 Hz), 123.0 (2 x 5), 103.2 (2 X 5), 90.2 (2 X 5, 83.6 (2 X ), 75.3 (2 X 3),
70.9 (2 x ), 69.7 (M), 69.5 (M), 68.9 (2 X 5), 65.0 (2 X 5), 61.6 (d, J = 155.3 Hz). 3P NMR (162 MHz,
MeOD): 15.6. *F NMR (376 MHz, MeOD): -62.7 (2 x s). ESI-HRMS: m/z calculated for
CssH33F3NsOgPNa [M + Na]*: 765.2158, found 765.2182.

5'-O-[1-(Dibenzoxyphosphoryl-3-(1,1,2,2,-tetrafluoroethoxy)phenylmethyl)-1,2,3-triazol-4-
ylJmethyluridine (12f)

From 11f (18.5 mg, 0.0363 mmol): purified by column chromatography with a 9:1 DCM/MeOH eluent
to afford a white foam (12.1 mg, 52 %). R¢ 0.61 (Silica, DCM:MeOH, 9:1). *H NMR (500 MHz,
MeOD): 8.21 (s, 1H), 7.86 (2 x d, 1H, J = 8.2 Hz), 7.50-7.43 (m, 3H), 7.32-7.29 (m, 7H), 7.21-7.19
(m, 4H), 6.54 (2 x d, 1H, J = 22.4 Hz), 6.32 (it, 1H, J=52.5, 3.0 Hz), 5.88 (d, 1H, J = 4.5 Hz), 5.55 (2
x d, 1H, J = 8.0 Hz), 5.07-4.94 (m, 4H), 4.68 (m, 2H), 4.12 (m, 3H), 3.79 (m, 2H). ¥C NMR (125
MHz, MeOD): 164.6, 151.0, 149.0, 144.6, 140.9, 135.3, 134.4, 130.2, 128.6-127.8 (m), 128.4, 128.3,
128.1,128.0,127.9,127.8,127.5,127.4 (2x5s), 126.9,124.4,122.3,121.9,121.6 (d, J = 17.2 Hz), 116.6
(t, J=271.0 Hz), 108.0 (t, J = 250.6 Hz), 101.5, 89.1, 83.4, 74.5, 70.2, 69.5-69.2 (m), 65.5, 63.5, 60.6
(d, J = 155.1 Hz). 3P NMR (162 MHz, MeOD): 16.1. °F NMR (376 MHz, MeOD): -89.8, -139.2.
ESI-HRMS: m/z calculated for CssHs3sFaNsO10P [M - H]: 790.1901, found 790.1902.

5'-O-[1-(Dibenzoxyphosphorylbenzothiophen-3-ylmethyl)-1,2,3-triazol-4-ylJmethyluridine (129)
From 11g (105 mg, 0.234 mmol): purified by column chromatography with a 9:1 DCM/MeOH eluent
to afford a white foam (97.7 mg, 57 %). R¢ 0.65 (DCM/MeOH, 9:1). *H NMR (500 MHz, CDCls):
8.95 (2 x s, 1H), 8.22 (2 x s, 1H), 7.88-7.80 (m, 2H), 7.67-7.64 (m, 2H), 7.38-7.35 (m, 2H), 7.32-7.29
(m, 3H), 7.08-7.07 (m, 2H), 7.24-7.17 (m, 5H), 6.59 (2 x d, 1H, J =20.9 Hz),5.80 (2 x d, 1H,J=3.1
Hz), 5.62 (2 x d, 1H, J = 8.1 Hz), 5.01-4.75 (m, 4H), 4.63-4.53 (m, 2H), 4.20-4.13 (m, 4H), 3.82-3.56
(m, 3H).23C NMR (125 MHz, CDCls): 163.0, 150.9 (2 x s), 144.8 (2 x 5), 140.3 (2 x 5), 139.8 (2 X 8),
137.2 (d, J =10.7 Hz), 135.03, 134.99, 134.8 (2 x d, J = 5.1 Hz), 129.0-128.6 (m), 128.14, 128.08 (2 x
s), 125.5 (2 xs), 125.3 (2 x s), 125.0 (2 x s), 123.0 (2 x 5), 122.8 (2 X 3), 121.2, 102.2 (2 X S), 90.9 (2 X
s), 83.9, 75.5 (2 x s), 70.6 (2 x s), 69.8-69.7 (M), 69.4-69.3 (M), 69.0 (2 x s), 64.5 (2 x ), 54.9 (d, J =
159.1 Hz). 3P NMR (162 MHz, CDCls): 16.6 (2 x s). ESI-HRMS: m/z calculated for
CssH34Ns09PSNa [M + Na]*: 754.1717, found 754.1713.
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CMP-Glo based Sialyltransferase Inhibition Assay

Recombinant human ST3Gal | and ST6Gal | were obtained from R&D Systems, CMP-Neu5Ac
(purified prior to use by size exclusion chromatography), Gal-p1,3-GalNAc and LacNAc were from
Carbosynth. Assays were performed in a sodium cacodylate buffer (5.0 mM sodium cacodylate, 15.0
MM NaCl, 0.05 % Triton X-100). Assays were performed in a solid white 96-well plate, in a 25 pL
volume for one hour, incubated at room temperature. CMP detection reagent was prepared as per
Promega’s guidelines, and 25 pL. was added, with luminescence measured after a further hour of
incubation. In each assay a CMP standard curve was established in duplicate, with concentrations

ranging from 0-100uM.

Enzyme activity curve

To determine the amount of enzyme to use in each assay, an assay was performed using amounts of
enzyme ranging from 0-500 ng/well. The amount of enzyme was added in 15 pL of assay buffer, to
which was added 10 pL of a mixture containing 25 uM CMP-Neu5Ac and 2.5 mM acceptor (Gal-p1,3-
GalNAc and LacNAc for ST3Gal | and ST6Gal | respectively). The resultant sigmoidal activity curve
of luminescence vs quantity of enzyme showed a linear region of response, which gave a guideline as

to the amount of enzyme that should be used for subsequent reactions.

Interpolation -
Luminescence (RLU}

I Y

Sigmoidal, 4PL, X is log(concentration )|

Best-fit values

Enzyme-activity Response Top prp—
5
2.5x105- Bottom ars
LoglC50 63.26
—
3 241054 HillSlope 0.01169
E IC50 1.824e+088
Span 189866
8 1.5x10° e
% 95% Cl (asymptotic)
Q To 178245 to 209028
2 1x10% °
c Bottom -30104 to 37606
LogICs0 50.31 to 86.21
E 5«10 29 °
- HilSlepe 0.008578 to 0.01679
0 IC50 2.038e+050 to 1.632e+085
T T L} 1
0.1 1 10 100 1000 Span 147449 to 232323
Goodness of Fit
ST6Gal | (ng)
Degrees of Freedom 20
R square 0.9758

Figure S1. Enzyme-activity curve for ST6Gal | in the CMP-Glo™ assay.

response curve.
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Adjusted R square

0872

Abszolute Sum of Squares

1724522611

The assay gave a R? = 0.9756 for the sigmoidal



Interpolation A
Table of results Luminescence (RLU)

Enzyme-activity Response

Sigmoidal, 4PL, X is log{concentration)

1x10°¢ Best-fit values
—_ Top 810208
3 8"1 0 5] Bottom -84327
Y LogIC50 2,630
~ HillSlope 0.1161
8 6x1054 150 426.1
5 Span 894534
2 4x1054 95% C1 (asymptotic)
g Top 798418 to 821997
é Bottom -553712 to 385059
5 2x1054 LogIC50 -1.208 to 6.465
— HillSlope 0.08058 to 0.1576
1C50 0.06229 to 2914808
01— Span 421453 to 1367616
10 100 1000 Goodness of Fit
Degrees of Freedom 16
ST3G8| | (ng) R squared 0.9942
Adjusted R squared 0.9931
Sum of Squares 4185321444

Figure S2. Enzyme-activity curve for ST3Gal | in the CMP-Glo™ assay. The assay gave a R? = 0.9942 for the sigmoidal

response curve.

Determination of CMP-Neu5Ac Ky against hST6Gal |

CMP-Neu5Ac was diluted to 1250, 625, 312.5, 156.3, 78.1, 39.1, 19.5, 9.8, 4.9, 2.4, 1.2, and 0 pM,
while the enzyme was diluted to 60 ng/5 pL. In duplicate on a solid white 96-well plate, 10 uL of donor,
10 pL of 2.5 mM acceptor, and 5 pL of enzyme were added. The assay was then performed as per the
general procedure detailed above. The Ky was calculated using non-linear regression analysis with
GraphPad Prism 7.

BH Monlin fit -
Substrate-Activity Curve for ¥ (molsing protein)
ST6Gal | and CMP-Neu5SAc _d| Y
1 |Michaelis-Menten
2 (Best-fit values
4x1071% 3 vmax 311015
4 Km kTR 1
Vmax = 3.11e-015 = 8.55e-017 mol/s/ng protein 5 |std. Error

E 3x1015 ] Vmax 8547017

"S 7 Km 5.422

[=3 8 [95% CI (profile likelihood)

_g’ 2x10-15+ 9 Vmax 2.847e-015 to 3.396e-015

2 | K= 37.16 + 5.42 uM 10 [ Km 27,4410 50.23

g’ 11 |Goodness of Fit

< 1x10715 12 Degrees of Freedom 17
13 R square 0.9694
14 Absolute Sum of Squares]§.5889e-031

0 . . . 15 Sy.x 1.96%-016
1] 200 400 600 16 | Constraints
[S], uM 7 Km Km >0

18

Figure S3. Non-linear regression analysis in Michaelis-Menten equation of CMP-Neu5Ac with recombinant
hST6Gal I. This is the same data as from our previous work.?

Single point inhibition at 100 and 10 uM
Enzyme was diluted to 20 ng/5 L and 60 ng/5 L for ST3Gal | and ST6Gal | respectively. To a solid
white 96 well plate, 10 pL of a mixture of 2.5 mM acceptor and 250 UM donor in assay buffer, 10 pL
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of a 250 or 25 uM solution of inhibitor in assay buffer (for inhibition at 100 or 10 uM respectively),
and 5 pL of enzyme solution were added to each well in duplicate. A positive control with no inhibitor
was also prepared, as well as a negative control where no enzyme was present. The assay was then
performed as per the general procedure detailed above. Percentage inhibition was calculated relative to
the positive control, with the negative control used as a blank.

Determination of inhibitor K; against hST6Gal |

CMP-Neu5Ac was diluted to 2500, 625, 156.3, 39.1, and 9.8, while the enzyme was diluted to 60 ng/5
ML. Inhibitors were diluted to three concentrations, usually between 0.5-62.5 uM. To a solid white 96
well plate, 5 uL of CMP-Neu5Ac solution, 5 pL of 5 mM acceptor in assay buffer, 10 pL of inhibitor
solution, and 5 uL of enzyme solution were added to each well in duplicate. The assay was then
performed as per the general procedure detailed above. The Ki’s were calculated using non-linear

regression analysis with GraphPad Prism 8.

Velocity vs. CMP-Neu5Ac

1.5%x10-15+ 1/V-1/[S]
_ - 25000 "M -
E —— 5000 nM e
g 1x10-15- ~*- 1000 nM
o
£
@ v
E 5x10-164
£
> = — - -
1] T T 1
0 200 400 600
[CMP-Neu5Ac], uM
0y Nonlin fit A B c D
Table of results 25000 nM 5000 nM 1000 nM Global (shared)
4
1 Noncompetitive inhibition
2 Bestit values
3 Vmax 1.556e-015 1.556e-015 1.556e-015 1.656e-015
4 | = 25000 =5000 =1000
5 Ki 38374 38374 38374 38374
6 KM 204.0 204.0 204.0 204.0
7 Std. Error
8 Vmax 5.820e-017 5.820e-017 5.820e-017 5.820e-017
9 Ki 10940 10940 10940 10940
10 KM 51.95 51.95 51.95 51.95
11 95% CI (asymptotic)
12 Vmax 1.434e-015t0 1.679e-015 1.434e-015to 1.679e-015 1.434e-015 to 1.679e-015 1.434e-015 to 1.679e-015
13 Ki 15390 to 61358 15390 to 61358 15390 to 61358 15390 to 61358
14 KM 94.87 t0 313.2 94.87 to 313.2 94.87 t0 313.2 94.87 10 313.2
15 Goodness of Fit
16 Degrees of Freedom 18
17 R squared 0.9419 0.9382 0.9378 0.8418

Figure S4. Non-linear regression analysis in of velocity vs [CMP-NeuAc] with recombinant hST6Gal | at three 13a-s
concentrations.
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Velocity vs. CMP-Neu5Ac

2x10-154
_ -=- 25000 nM
c
24.5%10-15 - 5000 nM .
e -+ 1000 nM
o
2 1107151 —
3 ¥
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= 20001 soci08 P Sooea
0 T T 1
0 200 400 600 o
[CMP-Neu5Ac], pM
5 Nonlin fit A B c D
Table of results 25000 nM 5000 nM 1000 nM Global (shared)
P
1 Noncompetitive inhibition
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3 Vmax 2.200e-015 2.200e-015 2.200e-015 2.200e-015
4 | = 25000 = 5000 = 1000
5 Ki 53686 53686 53686 53686
6 KM 201.9 201.9 201.9 201.9
7 Std. Error
8 Vmax 4.707e-017 4.707e-017 4.707e-017 4.707e-017
9 Ki 10220 10220 10220 10220
10 KM 29.35 29.35 29.35 29.35
11 95% CI (asymptotic)
12 Vmax 2.101e-015 to 2.299e-015 2.101e-015 to 2.299e-015 2.101e-015 to 2.299e-015 2.101e-015 to 2.299e-015
13 Ki 32214 to 75159 32214 to 75159 32214 to 75159 32214 to 75159
14 KM 140.3 to 263.6 140.3t0 263.6 140.3 to 263.6 140.3t0 263.6
15 Goodness of Fit
16 Degrees of Freedom 18
17 R squared 0.9635 0.9868 0.9805 0.9797

1V-1/[S]

Figure S5. Non-linear regression analysis of velocity vs [CMP-NeuAc] with recombinant hST6Gal | at three 13a-I
concentrations.

Velocity vs. CMP-Neu5Ac 1NV-11[8]
1.5%10-15
_ = 25000 M
< ~ 5000 nM
-
S 1x101% -+ 1000 nM :
[=1]
£ . '
@ aooens
° 5x%10-16+
E
0 T T 1
0 200 400 600 =
[CMP-Neu5Ac], uM
g Nonlin fit A B c D
Table of results 25000 nM 5000 nM 1000 nM Global (shared)
4

1 Noncompetitive inhibition

2 Bestfit values

3 Vmax 1.291e-015 1.291e-015 1.291e-015 1.291e-015

4 | = 25000 = 5000 = 1000

5 Ki 6163 6163 6163 6163

6 KM 92.70 92.70 92.70 92.70

7 Std. Error

8 Vmax 3.813e-017 3.813e-017 3.813e-017 3.813e-017

9 Ki 1044 1044 1044 1044

10 KM 21.72 21.72 21.72 21.72

11 95% CI (asymptotic)

12 Vmax 1.211e-015 10 1.372¢-015 1.211e-015 to 1.372e-015 1.211e-015 10 1.372¢-015 1.211e-015 to 1.372e-015

13 Ki 3968 to 8357 3968 to 8357 3968 to 8357 3968 to 8357

14 KM 47.06t0 138.3 47.06 to 138.3 47.06t0 138.3 47.06 to 138.3

15 Goodness of Fit

16 Degrees of Freedom 18

17 R squared 0.9180 0.9314 0.9594 0.9649

Figure S6. Non-linear regression analysis of velocity vs [CMP-NeuAc] with recombinant hST6Gal | at three 13c-s

concentrations.
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Velocity vs. CMP-Neu5Ac 1NV-1/[8]

1%10-15 -
-& 25000 nM
_— .
£ 8x10-1¢ - 5000 nM .
-
S ~ 1000 nM
S 6x10-16- .
(=]
£ weio s i 2000 ® o aco weo
B 4x10716-
[=]
E 2x10-164
>
0 T T 1
0 200 400 600
[CMP-Neu5Ac], uM
0 Nonlin fit A B c D
Table of resutts 25000 nM 5000 nM 1000 nM Global (shared)
4

1 Noncompetitive inhibition

2 Best-fit values

3 Vmax 9.114e-016 9.114e-016 9.114e-016 9.114e-016

4 I =25000 = 5000 =1000

5) Ki 34414 34414 34414 34414

6 KM 82.03 82.03 82.03 82.03

7 Std. Error

8 Vmax 2.086e-017 2.086e-017 2.086e-017 2.086e-017

9 Ki 5762 5762 5762 5762

10 KM 13.09 13.09 13.09 13.09

11 95% CI (asymptotic)

12 Vmax 8.675e-016 to 9.552e-016 8.675e-016 to 9.552e-016 8.675e-016 to 9.552e-016 8.675e-016 to 9.552e-016

13 Ki 2230910 46519 22309 to 46519 22309 to 46519 22309 to 46519

14 KM 54.53 t0 109.5 54.53 10 109.5 54.53 to 109.5 54.53 10 109.5

15 Goodness of Fit

16 Degrees of Freedom 18

17 R squared 0.9856 0.9569 0.9681 0.9705

Figure S7. Non-linear regression analysis of velocity vs [CMP-NeuAc] with recombinant hST6Gal | at three 13c-I
concentrations.

Velocity vs. CMP-Neu5Ac 1/V-1/[S]
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4
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2 Bestfit values
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4 I = 25000 = 5000 = 1000
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6 KM 799.5 7995 799.5 799.5
7 Std. Error
8 Vmax 1.100e-016 1.100e-016 1.100e-016 1.100e-016
9 Ki 585.3 585.3 585.3 585.3
10 KM 149.3 1493 1493 149.3
1 95% €I (asymptotic)
2 Vmax 6.973e-015 to 7.435e-015 6.973e-015 to 7.435e-015 6.973e-015 to 7.435e-015 6.973e-015 to 7.435e-015
13 Ki 5448 to 7907 5448 to 7907 5448 to 7907 5448 to 7907
14 KM 485.8t0 1113 485810 1113 485.8 to 1113 485.8to 1113
5 Goodness of Fit
16 Degrees of Freedom 18
17 R squared 0.8898 0.9893 0.9992 0.9929

Figure S8. Non-linear regression analysis of velocity vs [CMP-NeuAc] with recombinant hST6Gal | at three 13f-s
concentrations.
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15 Goodness of Fit
16 Degrees of Freedom 18
17 R squared 09732 0.9593 0.9793 0.9744

Figure S9. Non-linear regression analysis of velocity vs [CMP-NeuAc] with recombinant hST6Gal | at three 13f-I
concentrations.
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_ NN Y U S, U FIDRES 0.244532 Hz
o AQ 4.0894465 sec
""" I \ T I RS R R RRRE RARAN \ RG e
7.4 7.3 7.2 7.1 ppm 6.0 5.9 5.8 5.7 ppm o Lo neee
TE 299.7 K
D1 1.00000000 sec
DO 1
sFol 400.1624710 MHz
NUC1 1H
Pl 14.00 usec
PLW1 11.52400017 W
F2 - Processing parameters
ST 655356
SF 400.1600108 MHz
WDW EM
S3SB o
LB 0.30 Hz
GB 0
PC 1.00

7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm
™ (=3 0|0 < -
© S S®| |y o
< - | = -
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OO N MWAMM™NS O~ N
| M HOMAO NN O =~0 O OO o ) OO OO
o A AT TOTNNO MO WM o) ™~ o O~ 1 o
o fee) [N NNe o RTo WTo WiTo)
= O O W0WWOUg OO~ LWm . P Current Data Parameters
NN NNAAAAA OO OO O OO — o 0O O DO 0 D HAME CD2170330_CD9_Carbon0l.£id
oA A —~ ) © W WO W WO WO EXPNO 1
| J T T Co PROCHO 1
13 ¥ : f f ) ) | ‘ ' F2 - Processing parameters
1Of( C NMR) ! : ST 32768
| SF 125.6600690 MHz
I WDW EM
| 588 0
LB 0.30 Hz
‘ GB 0
PC 1.00

| | T
N | L‘I JL Jh‘m ] \ ) \d M

\ ]
R AN Mg W

Tt Tt TTT prorrrTTT T
120 115 110 pem 71 70 69 ppm

L_J__ | \L L JJI }IL A L I.

| | | | | | | | | | | | | | | |
150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm
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™~
Current Data Parameters
NAME CcDo

| EXPNO 2
PRCOCNO 1
F2 - Acquisition Parameters
Date_ 20190208
Time 0.57 h
INSTRUM spect
PRCBHD 2108618_0921 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
Ng 16
Ds 4
SWH 64102,563 Hz
FIDRES 1.956255 Hz
A0 0.5111808 sec
RG 196,38
DW 7.800 usec
DE 50.00 usec
TE 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 161,9796378 MHz
NUC1 3lr
Pl 15.00 usec
PLW1 11.77099991 W
SFO2 400.1616006 MHz
NUC2 1H
CPDPRG([2 waltzlé
PCPD2 20,00 usec
PLW2 11.52400017 W
PLW12 0.27886000 W
PLW13 0.14026000 W
F2 - Processing parameters
SI 32768
SE 161.9877372 MHz
WDW EM
SEB o]
LB 1.00 Hz
GEB 0

1.40

e e

\
100

50

0 -50 -100 -150 -200 ppm

S21
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Current Data Parameters

) O = ™~ 0
F - S SR E
U, 0 W W
N p-° s 0 O
é [ J [
F” °F / N
10f (°F NMR) ﬁ |
E‘J ﬁ
A i
//J / |
- - . 7__// S
I I r T i I ! |
-87.8 —88.0 ppm -136.6 -136.8 ppm
I I I I [ I I | I I I
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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NAME CcDo
EXPNO 3
PRCOCNO 1

F2 - Acquisition Parameters
Date_ 20190205
Time 10.59 h
INSTRUM spect
PRCEHD 2108618_0921 (
PULPROG zgfhiggn.2

TD 131072
SOLVENT CDC13

Ng 16

Ds 4

SWH 89285.711 Hz
FIDRES 1.362392 Hz
AQ 0.7340032 sec
RG 196.38

W 5.600 usec
DE 120.00 usec
TE 299.8 K
Dl 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
DO 1
SFol 376.4889418 MHz
NUC1 19F

Pl 15.00 usec
PLW1 17.75399971 W
SFO2 400.1616006 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 20.00 usec
PLW2 11.52400017 W
PLWl2 0.27886000 W
F2 - Processing parameters
sI 65536

SF 376.5265944 MHz
WDW EM

SEB o]

LB 0.30 Hz
GEB 0

PC 1.00



[CoREVo RN 2o w w O [ColTs]

— © © o © oy ™~ O

o N o O O oy o O S o0 o o
. .o O M

~ ~ -~ —~ ~ ~ 0 O 0 o OV Y Y

| |I\ _I | | . s s s
I\.f‘ / / I\ fl oS s

|

/r M\ l‘ | ﬂ /\

—4.824

4.692
4.651

v N (.
' y .\
/‘, v \\ A ‘ l [ ;ff \\‘/\' }J\‘vm\ fﬂU‘n\l f‘l\“\ /
— A4 \/\V\ _/ ‘\k ,//l oV A _/ \‘\J' LN
N R R N [REEREEREEE R R I
7.2 7.1 7.0 6.9 ppm 4.9 4.8 4.7  ppm
N3 N
o) _o
T
(0]
11a (*H NMR)
) \T‘LJM M S ,
R R R T T 7 TTTT T T
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
™ wn (=]
] al e
2 < |
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(<

Current Data Parameters

NAME LH14 H
EXPNQ 1
PROCNO 1

FZ - Acquisition Parameters
Date_ 20180419
Time 15.10 h
INSTRUM spect
PROBHD 7108618_0921 (
PULPROG zg30

TD 65536
SOLVENT CDCl3

NS 16

D3 2

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4,0894465 sec
RG 6.39

Dw 62.400 usec
DE €.50 usec
TE 299.2 K
D1 1.00000000 sec
TDO 1
SFOL 400.1624710 MHz
NUC1 1H

Pl 14.00 usec
PLW1 11.52400017 W
F2 - Processing parameters
SI 65536

SF 400.1600261 MH=z
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00



N3
o MO =Y NS NAO A O BRUKER
o} I1_O NONY ANO Mo O
FI’ M NN AN MO OWmmnWn—o L.X)
o OO BN @MSIMS~MN N O W W
MMM NN NNNNNN A A A
A A A A A A A A A A
1 [ L I ) L [
N\ L | AV Current Data Parameters
noa 1y H NAME LH14 (C and P)
EXPNO 1
11a (*C NMR) PROCNO 1
F2 - Acgquisition Parameters
Date_ 20180423
Time 17.30 h
INSTRUM spect
FROBHD 7108618_0921 (
PULPROG zZgpg 30
TD 65536
SOLVENT CDCl3
I NS 1024
DS 4
[ | | SWH 24038.461 Hz
I FIDRES 0.733596 Hz
l AV AD 1.3631488 sec
RG 196.38
i ™ I LA R DW 20.800 usec
DE 6,350 usec
135 130 125 Ppm TE 301.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOl 100.6303741 MHz
NUC1 13C
Pl 10.00 usec
PLW1 55.50099945 w
SFO2 400.1616006 MHz
NUC2 1H
CPDPRG[2 waltzlé
FCPD2Z 90.00 usec
PLW2 11.52400017 W
PLW1Z2 0.27886000 W
PLW13 0.14026000 W
F2Z - Processing parameters
ST 32768
SF 100.6203756 MH=z
WDW EM
SSB 0
LB 1.00 Hz
U GB 0
J Jll PC 1.40
A i .

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

S24
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11a (P NMR)

—T0=

|
100

50
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-100

-150

-200

ppm

Current Data Parameters

NAME LH14 (C and P)
EXPNO

PROCNC 1

F2 - Acguisition Parameters
Date_ 20180423
Time 17.33 h
INSTRUM spect
PROBHD z108618_0921 {
PULPROG zgpg30

D 65336
SOLVENT CcDC13

NS 16

D3 4

SWH 64102.563 Hz
FIDRES 1.956255 Hz
AQ 0.5111808 sec
RG 196. 38

DW 7.800 use
DE 6.50 use
TE 301.1 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
SFO1 161.9796378 MHz
NUC1 31p

Pl 15.00 use
PLW1 11.77099981 W
SFO2 400.1616006 MHz
NUC2 1u
CEDPRG[2 waltzlé
PCPD2 90.00 use
PLW2 11.52400017 W
PLW12 0.27886000 W
PLW13 0.14026000 W
F2 - Preccessing parameters
SI 32768

SF 161.9877372 MHz
WDW EM
SEB 0

LB 1.00 Hz
GB o]

PC 1.40
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o 0 =r WO WM oy N
0 = o RS RCR-RTo T 3 0
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S - ERCRCRCRRY B BRUKER
| | | | | 1 |
./ . N (0]
Current Data Parameters
NAME CD95 P3P36
EXPNC 1
PROCNC 1
1
“ 11b ( H NMR) FZ - Acquisition Parameters
IJ ‘ Date_ 20190801
| Time 16.39 h
0 l1 ﬁ“w A Iy INSTRUM spact
i | i . PROBED  Z108618_0921 (
‘ o S \ N DO N D SO - o — i
- VL VNN —~ OO @MW) SN0 S o W PULPROG zg30
e OO G OGO W W ®© ~ w0 D 55536
[ I [ [ [ | e e e e e e e e e e e . . SOLVENT Dol
7.3 7.2 7.1 7.0 6.9 ppm M’f)q’? TS Are s NS 16
T - i ‘ ‘ SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 30,94
DW 62.400 usec
DE 6.50 usec
| TE 298.1 X
| Dl 1.00000000 sec
‘ ;o TDO 1
| | | SFOL 400.1624710 MHz
OO U | ) e %
WA ! P M, -00 usec
I MU A i - PLWL 11.52400017 W
T [ e T
F2 - Processin arameters
5.0 4.9 4.8 4.7 ppm o g Py
SF 400.1600137 MHz
WDW EM
SSB 0
1B 0.30 Hz
GB 0
PC 1.00
J- __ . U e A e A
-r——7rr————rr——>—> 77T
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 ppm
(=) o™ <t o (o
aS e N = e
Ll B ol =t - w0 [y}



128.093
128.051

-135.649
-133.150
133.114
-129.700
—129.684
~128.560

= = 128.517

——135.707

—69.944
~68.864
~68.821
~68.794
-68.749
62.589
61.012

=
i

|

i

1
Lg_
&

134 132 130 opm
N3
o} o A,LNWJLMM, _ Jtﬁywulmpq
|
0 70 69 68 67 66 65 64 63 62  ppm
11b (*C NMR)
| ] |
N R R D D D D A D A A I I |
160 150 140 130 120 110 100 90 80 70 60 50 ppm
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Current Data Parameters

NAME
EXPNO
PROCNOC

CD95 P3P36
2
1

F2 - Acguisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

Ds

SWH
FIDRES
AD

RG

Dw

DE

TE

Dl

D11

D0
SFO1
NUC1

Pl

PLW1
SFO2
NUC2
CPDPRG[2
PCPD2
PLW2
PLW12
PLW13

F2 - Processing paramete

SI
SF
WDW
SSB
LE
GB
PC

20190802
4,15

spect
2108618_09221 (
zgpg3d
65536

CDC13

2300

4

24038.461
0,73359%6
1.3631488
196.38
20.800

.50

298.6
2.00000000
0.03000000
1
100.6303741
13c

10.00
55.50099945
400.1616006
1H

waltzlé
90.00
11.52400017
0.27886000
0.14026000

32768
100.6203157
EM
0
1.00
0
1.40

h

Hz
Hz
sec

usec
usec
K
sec
sec

MHz
usec

W
MHz



11b (P NMR)

<)
BRUKER
(<

Current Data Parameters

NAME CD95 P3P36
EXPNO 6
PROCNC 1

F2 - Acguisition Parameters
Date_ 20190802
Time .07 h
INSTRUM spect
PROEHD 108618_0921 ¢
PULPRCG zg30

D 65536
SOLVENT CDC13

NS 4

Ds o]

SWH 64102.563 Hz
FIDRES 1.956255 Hz
AQ 0.5111808 sec
RG 196.38

DW 7.800 usec
DE 50.00 usec
TE 299.2 K
D1 2.00000000 sec
IDO 1
SFol 161.9796378 MHz
NUCl 31p

Pl 15.00 usec
PLW1 11.77099991 W
F2 - Processing parameters
sI 32768

SF 161.9877372 MHz

WDW EM

SSB 0

LB 1.00 Hz
B 0

PC 1.40




N
o)
o |FI;/0
o)
F

<)
BRUKER
(><)

(o)) [s¢] O =
< - N O Current Data Parameters
“ o e L NAME cDS58
“ < 5 < 11¢ (*H NMR) EXENO !
‘ Fz Acguisition Parameters
Date_ 20180427
Time 10.57 h
INSTRUM CAR AV4 500 MHZ BASIC
PROBHD 2150364_0005 (
PULFROG 2g30
TD 65536
SOLVENT CDC13
NS 16
DS 2
| SWH 10000.000 Hz
i I | | FIDRES 0.305176 Hz
| Al 3.2767999 sec
NS VARV N RS 10,9863
oW 50,000 usec
[T T T T T T T T T T T DE 16.23 usec
TE 298.0 K
.0 4.9 4.8 4.7 ppm Dl 1.00000000 sec
TDO 1
SFOL 499,7470859 MHz
NUC1 1H
Pl 12.00 usec
PLW1 15.53100014 W
F2 - Processing parameters
51 65536
SF 499,7440342 MHz
WDW EM
55B a
LB 0.30 Hz
GB o]
PC 1.00
~r LL l ) J‘ L_JL
T T T I T T I T | T T T I T I T
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 ppm
(]|~ ~ =4
w|loe® < e
olNI|~— qn —
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N Sy VoV BRUKER

N
‘o
0 ::I/o Current Data Parameters
| NAME cD58
o) EXENC 2
F PRCCNC 1
F2 RAcquisition P
Date_ 20180
Time 11.25 h
INSTRUM CAB AV4 500 MHZ BASIC
PROGBHD 2150364_0005 |
PULPROG sp
13 D [
SOLVENT 3
11c (*C NMR) o ;
D8 ]
SWH 30120.482 Hz
FIDRES 18204 Hz
AQ 1.0878377 sec
RG 101
DW 16.600 usec
DE 18.00 usec
TE E
CNSTZ
D1
D2
D12
Dla
TDO
SFO1
NUC1
Fl 10.00 usec
P12 2000.00 usec
ELWO ow
FLW1 . 00006 W
SPNAMI[S5] L4
SPOALS 0.500
SPOFFS5 0 Hz
SPW5 7.82830000 W
SFO2 499.7459990 MH=z
NUC2 1H
CNST12 1.5000000
CPDPRG[2 waltzlé
BO 18.00 usec
E3 12.00 usec
P4 24,00 usec
ECPD2 80.00 usec
PLWZ 15.53100014 W
PLW12 0.34306911 W
GENAM[1] SMSQ10.100
GPZl 31.00 %
GPNAM[2] SMSQ10.100
GP&Z 31.00 %
J ) 1 GENAM([3] SMS8Q10.100
I T GPZ3 31.00 %
T T 1
F2 - Processing parameters
sI 32768
SF 125.6607401 MHz
WDW EM
I I I I I I I I I I I I I I I Tssp 0
LB 1.00 Hz
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm.: 0
BC 1.40
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Current Data Parameters

=0

\

O
-

Oo—T

SPoh

NAME CD58
EXPNO 3
PROCNO 1
31

11C( P NMR) F2 - Acguisition Parameters
Date_ 20180427
Time 11.27 h
INSTRUM CAB AV4 500 MHZ BASIC
PROBHD Z150364_0005 (
PULFROG zgpg30
TD 65536
SOLVENT CcpCl3
NS 16
Ds 4
SWH 81967.211 Hz
FIDRES 2.501441 H=z
AQ 0.3997696 sec
RG 101
DW 6.100 usec
DE 18.00 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 202.2899643 MHz
NUCL 31p
Pl 12.00 usec
PLW1 45.76100159 W
SFO2 499,7459990 MHz
NUC2
CPDPRG[2
PCFD2
PLW2
PLW1Z
PLW13
F2 - Processing parameters
ST 32768
SF 202.3000793 MH=z
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

4_‘_....—_4“‘
70 60 50 40 30 20 10 0 -10 -20 -30 ppm

S31



o

(0}
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11c (°F NMR)

<)
BRUKER
(>

Current Data Parameters

NAME 19F
EXPNO 5
PRCOCNC 1

F2 - Acguisiticn Parameters
Date_ 20180413
Time 22.41 h
INSTRUM spect
PROBHD 21086l8_0221 (
PULPRCG zgflgn

D 131072
SOLVENT CcDCl3

Ns 16

DS 4

SWH 89285.711 Hz
FIDRES 1.362392 Hz
AQ 0.7340032 sec
RG 196.38

oW 5.600 usec
DE 6.50 usec
IE 298.4 K
Dl 1.00000000 sec
DO 1
SFOL 376.4889418 MHz
NUCl 19F

Pl 15.00 usec
PLW1 17.75399971 W
FZ - Processing parameters
s8I 65536

SF 376.5265944 MHz
WDW EM

SSB 0

LE 0.30 Hz
GB 0

PC 1.00

-200 ppm
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—~

7.319
7.308
7.301
7.285
7.278
7.270
7.020
7.003

11d (*H NMR)

J 5 |

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 ppm
33|13 = |8
Dl < =

S33

<)
BRUKER
( ><)

W o < <O
s )M o O
Mmoo oM ™~ AN WO OoONW O WO NO
L . L . . H A OO MO OO
~r-r-r—- r—- —~ - OO OO SO Oy 0O O @I~ W
[ . e e s e e e e s s e e e e
‘ %3 %ﬁ %3 TT = TT = TT Tr TT TT = TT - Current Data Parameters
N p NAME CDB4
o l\‘V H I I EXENO 1
PROCNC 1
FZ2 - Acquisition Parameters
Date_ 20190411
Time 17.07 h
| INSTRUM CAB AV4 500 MHZ BASIC
| PROBHD Z150364_0005 {
| PULPROG zg30
| D 65536
i | | | SOLVENT CDC13
I I NS 16
Y \l N I Il DS 2
|IM w d | M\ SWH 10000.000 Hz
FIDRES 0,305176 Hz
'L | | AQ 3.2767999 sec
w J] 'ﬂ I ' RG 14.6484
» /L JUL U Iy o "ioes heee
- P \ J \ / :
b - - — H — — TE 298.0 K
R e A RASRRRE RS [T T T e e 100000008 sec
SFol 499.7470859 MH
7.3 1.2 7.1 7.0 ppm 5.0 4.9 4.8 4.7 ppm NUCL S
Pl 12.00 usec
PLW1 15.53100014 W
N3
ﬁ o F2 — Processing parameters
51 65536
-
P sF 499.7440222 MHz
| WDW EM
SSB 0
F LB 0.30 Hz
GR 0
BC 1.00



20 L ELERE BRUKER
O ™~ N OwWwMs o~ 0o
[ToTe] N A OO A
.o — O~ o o~
n O O O O W0 W W ™m0 o o 3o}
™M ™ MMM NN NN a0 O ~ S
N3O — e e B B B B R f .
| | [ L. ) O 0 W — O
”/O ‘-‘ . ," O W0 o O o Current Data Parameters
lID il i ‘ | NAME cped
' EXPNO 2
F o Ll PROCNO 1
F2 - Acguisition Parameters
Date_ 20190412
Time 0.52 h
INSTRUM CAB AV4 500 MHEZ BASIC
PROBHD Z150364_0005 (
PULPROG zgpg30
TD 65534
11d (13C NMR) SQLVENT cpol3
NS 2048
DS 4
| ‘ SWH 30120.482 Hz
‘ i FIDRES 0.919204 Hz
| AQ 1.0878977 sec
| RG 101
DW 16.600 usec
_ﬂl DE 18.00 usec
e e e e — VAN L . TE 298.0 K

D1 Q0000000 sec

Z.

[ ! " T ! T " T ' " T ! I ! T " I ! ' D11 0,03000000 sec

TDO 1
134 132 130 ppm 68 66 64 62 Pprm SFO1 125.6732948 MHz

NUC1 13C
Pl 10.00 usec
PLW1 51.23600006 W
SFOZ2 499.7459990 MHz
NUC2 1H
CPDPRG[2 waltzle
PCPDZ 80,00 usec
PLW2 15.53100014 W
PLW1Z2 0.3494499%9 W
PLW13 0.17549001 W
F2 - Processing parameters
51 32768
SF 122.6607342 MHz
WDW EM
58B Q
LB 1.00 Hz
GB 0
FC 1.40

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S34



19.211
19.150

N3 Current Data Parameters
NAME cDB4
I1_O i EXPNO 6
P f‘ PROCNO 1
|
O f‘ / F2 - Acquisiticn Parameters
F \ Date_
M | Time 2.25 h
f \‘ INSTRUM CAB AV4 500 MHZ BASIC
\/ PROBHD Z150364_0005 (
‘ PULPROG
/ | D
SOLVENT
f | NS
11d (*'P NMR) A D3
| SWH 81867.211 Hz
J FIDRES 2.501441 Hz
) \ AQ 0.3997696 sec
/ \ RG 101
/,/ \\ oW 6.100 usec
. _ S DE 18.00 usec
TE 298.0 K
LI s s L e e s L e L e N D1 2.00000000 sec
‘ | D11 0.03000000 sec
DO 1
19.3 19.2 19.1 Ppm 5F01 202.2899643 MHz
NUC1 31P
Pl 12.00 usec
PLW1 45.7610015% W
SF02 499,7459990 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLWZ2 15.323100014 W
PLW1Z2 0.34944992 W
PLW13 0.17549001 W
F2 - Processing parameters
ST 32768
SF 202.3000793 MHz
WDW EM
S8B
LB 1.00 Hz
GB
PC 1.40
P
I T I I T I I
100 0 -50 -100 -150 -200 ppm

S35
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[QNIRSY
83 BRUKER
N N
Na i
[_o Lo
P |
CI) | \l Current Parameters
F ) NAME CD84 19F
EXPNO 1
A PROCNO 1
F2 - Acguisition Parameters
19 | ‘ Date_ 20190412
Time 11.30 h
11d ( F NMR) INSTRUM spect
n PROBHD z108€18_0921 (
‘ PULPROG zgfhiggn.2
D 131072
| SOLVENT CcDC13
NS 16
DS 4
| SWH 89285.711 Hz
| FIDRES 1.362392 Hz
AR AQ 0.7340032 sec
- J N RG 196.38
- - DW 5.600 usec
—— T — DE 120.00 usec
TE 299.2 K
-112.3 -112.4 ppm D1 1.00000000 sec
D11 0.03000000 sec
Dlz 0.00002000 sec
TDO 1
SFO1 376.4889418 MHz
NUC1 19F
P1 15.00 usec
PLW1 17.75399971 W
SFO2 400.1616006 MHz
NuC2 1H
CPLDPRG[2 waltzlé
PCPD2 20.00 usec
PLW2 11.52400017 W
PLW1Z 0.27886000 W
F2 - Processing parameters
ST 65536
SE 376.5265944 MHz
WDW EM
SSB
LB 0.30 Hz
GB
BC 1.00
I I I I I I I I I I
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm

S36



r7.551
r7.318
IF7.316
r7.313

7.308

7.304
~7.302
~7.296

—7.263
-7.254

[Xe s ) W] MM WL O W o~ — o
o M= O OO wWLWmM — -
o NN OO O OO OO Oy Oy [se] —~
r~ r~ - N 0w st <p sp <t <p <p <t S
oA S S | Jo ‘ ‘

<)
BRUKER
(><)

Current Data Parameters

NAME €D77
EXPNO 1
PROCNG il
|
J F2 - Acguisition Parameters
| | \ Date_ 20180705
| [ | ‘ | I | | Time 15.54 h
+ ﬁ \‘M|1d | ‘ INSTRUM spect
i ! | %‘M} ) | \A N‘J\ 1 \ J\ PROBHD  2108618_0921 (
AVARN VAV, W N YAV VAN S PULPROG zg30
D 65536
L R A AR AR T L N e SOLVENT cDcl3
NS 16
7.6 7.5 7.4 7.3 ppm 5.0 4.9 4.8 Pppm ba 3
SWH 8012.820 Hz
N FIDRES 0.,244532 Hz
30 AQ 4.0894465 sec
FsC II_O RG 20.22
P DW 62.400 usec
6 DE 6.50 usec
TE 298.7 K
Dl 1.00000000 sec
TDO 1
sFol 400.1624710 MHz
NUC 1B
Pl 14.00 usec
11e *HNMR) LWl 11.52400017 W
F2 - Processing parameters
sSI 65536
SF 400.1600168 MEHz
WDW EM
ssa 0
LB 0.30 Hz
GE 0
PC 1.00

 — , ]

-

2.96
.1
10.23
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O~ NOSNWMOSM W0
WMWY AMOO TN O™ 00O o o e o
DLW ST SN TN NN OO S ™ ) a
e e b 4 e s s 4 e s s e o o o
W WWm Mo Oy Oy 00 O W0 0 . .
MMM MMM NN NN & o, N o Current Data Parameters
e M M B B B B B B B I B B B o) O Ve NAME cD77
L) Lo [ o | EXPNO 2
Sy / Ty RN ‘ ‘ PROCNC 1
1 | L LI (
N3 F2 - Acquisition Parameters
F.C Qo Date_ 20180705
P~ Time 23.27 h
| INSTRUM spect
0 PROBED  2108618_0921 {
PULPROG zgpg30
TD 65536
SCLVENT CDC13
| \ ' NS 2048
L J I | U l ‘ ] o 24038 4Gf
SWH . Hz
11e (*C NMR) B N A T W . i W VU FIDRES 0.7335%96 Hz
AQ 1.3631488 sec
ST o e T RG 196.38
136 134 132 130 PPRm 68 66 64 62 Ppm DW 20.800 usec
DE 5.50 usec
TE 299.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOl 100.6303741 MEz
NUCl 13cC
Pl 10.00 usec
PLW1 55.50099945 W
SFO2 400.1616006 MHz
NUC2 1H
CPDPRG[2 waltzlg
PCPD2 90.00 usec
PLW2 11.52400017 W
PLW12 0.27886000 W
PLW13 0.14026000 W
F2 - Processing parameters
SI 32768
SF 100.6203114 MEz
WDW EM
SSB o]
LB 1.00 Hz
GB 0
| L S— R - . FC 1.40

| | | | | | | | | | | | | | | | |
150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm
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11e C'P NMR)

18.492

S39

(<D

Current Data Parameters

NAME CcD77
EXPNC &
PROCNO 1

F2 - Acguisition Parameters
Date_ 20180706
Time 1.13 h
INSTRUM spect
PRCBHD 2108618_0921 (
PULPROG zgpg30

D 65536
SOLVENT CDC1l3

NS 16

Ds 4

SWH 564102.563 Hz
FIDRES 1.956255 Hz
AQ 0.5111808 sec
RG 196.38

DW 7.800 usec
DE 6.50 usec
TE 299.0 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDAa 1
sFol 161.9796378 MEz
NUCL 3lp

Pl 15.00 usec
PLW1 11.77099991 W
SFO2 400.1616006 MHz
NUC2 11
CPDPRG[2 waltzlé
PCPD2 20.00 usec
PLW2 11.52400017 W
PLWl2 0.27886000 W
PLW13 0.14026000 W
F2 - Processing parameters
SI 32768

SE 161.9877372 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB a

PC 1.40



11e (°F NMR)

-62.571

|
-100

|
-120

S40

|
-140

|
-160

|
-180

I
-200 ppm

Current Data Parameters
NAME CcD77
EXPNO 7
PROCNO 1

F2 - Acguisition Parameters
Date_ 20180706
Time 1.16 h
INSTRUM spect
PROBHD zlo8els_0921 (
PULPROG zgfhiggn.2

D 131072
SCLVENT CDC13

NS 16

DS 4

SWH 89285.711 Hz
FIDRES 1.362392 Hz
AQ 0.7340032 sec
RG 196.38

DW 5.600 usec
DE 6.50 usec
TE 298.8 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
SFOl 376,4889418 MHz
NUCl 19F

Pl 15.00 usec
PLWL 17.75399971L W
SFo2 400.1616006 MHz
NUC2 18
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 11.52400017 W
PLW12 0.27886000 W
F2 - Processing parameters
sI 65536

SF 376.5265944 MHz
WDW EM

SEB o}

LB 0.30 Hz
GB 0

BC 1.00
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T T Ty BRUKER
|
||
F " g
F o :DI/O g g g Q g g £ g rr: Current Data Parameters
| P 0 0 O ~ ~ [~ NAME CD54 B3P39
0 EXPNC 1
E E W NN eIt NTs] [IsRTeTs] PROCNO 1
) |
4 JR f F2 - Acguisition Parameters
f || \ Date_ 20180730
”| w \ | f Time 17.22 h
W INSTRUM CAB AV4 500 MHZ BASIC
11f (*H NMR) . VUL N PROBHD  Z150364_0005 (
=/ - S PULPRCG zg30
TD 65536
‘ ‘ I ‘ I SOLVENT CDCL3
5.0 4.9 4.7 m NS 16
‘ w PP DS 2
SWH 10000.000 Hz
N it FIDRES 0.305176 Hz
| \ | ! AQ 3.2767999 sec
J L AN A RG 50
DW 50.000 usec
L B L R A | DE 16.23 usec
TE 298.,0 K
6.0 5.9 5.8 Dl 1.00000000 sec
DO 1
SFQO1 499,7470859 MHz
NUC1 1H
P1 12.00 usec
PLW1 5.53100014 W
2 Processing parameters
ST 65536
SF 499.7440152 MH=z
WDW EM
SSB 0
LB 0.30 Hz
GBE 0
PC 1.00
E—— L_ | - | SO S ) —
T T — T [ T T T —— T
75 70 65 60 55 50 45 40 35 30 25 20 0.0 ppm
Tl < 0| e
(% < =l
(=211 - | (™
-
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Current Data Parameters
NAME CD54 B3P39
EXPNO 2
PROCNO 1
F2 - Acguisition Parameters
Date_ 20180731
. N3 o Time 3.46 h
F o .o INSTRUM CAB AV4 500 MHZ BASIC
p~ PROBHD 2150364_0005 (
| PULPROG zgpg30
(@) TD 65536
F F SOLVENT CDC13
NS 2800
Ds 4
SWH 30120.482 Hz
FIDRES 0.919204 Hz
AD 1.0878977 sec
13 RG 101
DW 16.600 usec
11f( C NMR) DE 18.00 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 125.6732948 MHz
Nucl 13C
Pl 10.00 usec
PLWL 51.23600006 W
SFQZ 499.7459990 MHz
NUCz 1H
CPDPRG[2 waltzlé
PCPDZ 80.00 usec
PLWZ 15.53100014 W
PLW1Z2 0.34944999 W
PLW13 0.17549001 W
F2 - Processing parameters
SI 32768
SF 125.6607302 MHz
WDW EM
SSB Q
LB 1.00 Hz
GB 0
PC 1.40

. “L_M I \t i I]L Il J b N R \J.L ul J—

140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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11f ('P NMR)

F2Z - Acquisition Parameters
Date_ 20190801

PROBHD Z108618_0921
PULPROG
D
SOLVENT
NS

Ds

SWH
FIDRES
AQ

RG

DW

DE

TE

Dl 2.00000000
TDO
SFOlL 161.9796378 MHz
NUCL 31p
Pl 15
PLW1 11.770999%21 W

=

(=} o
ol
[

ks

F2 - Processing pa

ju]
,,‘
ol

SF 161.98

2 oot
=
5

L= Ny
O W w
L
N T )
SO0 OR
und
9




N W) O - o
O WO O — r— r-
e L BRUKER
O WO O O WO O
N3 MM Mmoo
F o — — — —
0 -0 R r
| ;J Current Data Parameters
F 0 | NAME CD54 B3P39 P+F
EXPNOC 1
| PROCNO 1
! F2 - Acquisition Parameters
\ I Date_ 20190801
\ Time 10.02 h
r - | "‘ | INSTRUM spect
19 \ \ (I PROBHD  2108618_0921 (
11f ("F NMR) l!( J.ﬂ‘ 1 m PULPROG zgflgn
J\‘ \/ | D 5536
et Wt M SOLVENT coc1s
, , DS o
' ! swH 89285.711 Hz
-136.6 -136.8 ppm FIDRES 2.724784 Hz
AQ 0.367001¢ sec
RG 196.38
DW 5.600 usec
DE 120.00 usec
TE 298.8 K
Dl 1.00000000 sec
DO 1
SFol 376.4889413 MHz
NUC1 19F
Pl 15.00 usec
PLW1 17.75399971 W
F2 - Processing parameters
ST 65536
SF 376.5265940 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
BC 1.00
I I I I I | I | | T [
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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Lo T e e e e e T DWW LWL LWL LW S S S S S S S S ST
L (. | S S 1 Lo L | | | ) | |
If I b
Current Data Parameters
| NAME CD78
EXPNO 1
PROCNC 1
H\ B2 Acguisition Parameters
Date 20190321
‘\ Time 12.48 h
| | H INSTRUM CAB AV4 500 MHZ BASIC
\ [ I PROBHD  2150364_0005 (
i I|' | |"" I PULPROG 2g30
e W [ ] | D 65536
_JMJ A _J U\J [U _)’\ b“L SOLVENT CDCLZ
I B e NS 1
! ! ! ! ! A B B S B B B I I B RN B L R R e Ds 2
‘ I ‘ ‘ ‘ ‘ I I ‘ | ! SWH 10000.000 H=z
7.8 7.6 7.4 7.2 ppm 5.1 5.0 4.9 4.8 ppm FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 32
DW 50.000 usec
DE 16.23 usec
TE 298.0 K
|| fo) D1 1.00000000 sec
p/ TDO 1
SFO1 499.7470859 MHz
O NUC1 1H
Pl 12.00Q usec
PLWL 15.53100014 W
F2 - Processing parameters
ST 65536
SF 499.7440226 MHz
1 WDW EM
11g (*H NMR) S5k _
LB 0.30 Hz
GB
PC 1.00

40 35 3.0 25 20 15 1.0 05 ppm
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Current Data Parameters
NAME cDh78
N3 EXPNC 2
ﬁ o PROCNO 1
-
I T FZ - Acguisition Parameters
S (@) Date 20190321
Time 19.53 h
INSTRUM CAB AV4 500 MHZ BASIC
| PROBHD 7150364 0005 (
| PULPROG zgpg30
‘ | J ™ 65535
SOLVENT CDCL13
_J “_._._J o AM_JE_A_ \ NS 2048
13 : | ! p p Ds 4
11g (*C NMR) | | I \ \ T T \ \ \ | I I I o 0190 ams
128 126 124 ppm 70 68 66 64 62 60 58 56 ppm FIDRES 0.919204 Hz
AQ 1.0878877 sec
RG 101
DW 16.600 usec
DE 18.00 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOl 125.6732948 MHz
NUC1 13C
Pl 10.00 usec
PLW1 51.23600006 W
SFO2 499.74599%0 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ 80.00 usec
PLWZ 15.53100014 W
PLW1Z 0.34944999 W
PLW13 0.17543001 W
FZ - Processing parameters
ST 32768
SE 125.66Q07349 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
J .JLJLJ L L;L__J._;_ " ‘

| | | T | T | T | | | | T | | |
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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11g ('P NMR)

19.090

(. ><I

Current Data Parameters

NAME CcD78
EXPNQ &
PROCNO 1

F2 - Acguisitiocn Parameters
Date_ 20180711
Time 0.42 h

INSTRUM CAB AV4 500 MHZ BASIC
PROBHD Z2150364_0005 (

PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 16

DE] 4

SWH 81967.211 Hz
FIDRES 2.501441 Hz
AQ 0.3997696 sec
RG 101

LW 6,100 usec
DE 18.00 usec
TE 298.0 K

D1l 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFC1 202.289%643 MHz
NUC1 31P

P1 12.00 usec
PLW1 45,7610015% W
SFC2 499.7459990 MHz
Nucz2 1H
CPDPRG[2 waltzlb
PCPDZ 80.00 usec
PLWZ 15.53100014 W
PLW12 0.34306911 W
PLW13 0.17194620 W

F2 — Processing parameters
sI 32768

SF 202.3000793 MHz
WDW EM

SS5B o]

LB 1.00 Hz
GB 0

PC 1.40



[NolaNe] ) w - D =M O O~ ;o
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~ i~ A A A W WY W W
I‘\. ;‘.1 | \‘x .'II .'_I |.‘ '.\ \_... \ !I . :\
|
I ‘l
N r\{ |
| I ‘U {
ﬂ Pl f t'”\
‘ﬂjj ) \\\“_J“UI A_WM_JJ \ -
I ! I [ I ! I
7.6 7.4 7.2 7.0 ppm
0 PN Nl R Y- g =g
2Na 0 O~ NN N A A OO
o | NH < < < R N R
oL/ L) L \ o))
O// /N:N N/go f = - g \ { -
N\%\/O ‘
(e}
¢}
OH OH ‘
|
() (L ol | oy
13a-(s) (*H NMR) P A W
[ ! I ' ! [ ! ! !
4.5 4.0 pPem
|
(- P /t | |
| (
[ \/M-A_,‘_.__,J"'LM.-"" L_ J "i'x.J \ JU v ’\\._JJ
I L L D e e e I [ [ T 1
8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 pPpm
k g [ | @ @ EEEA
- o < |- |- ol - - B B I e

(<

Current Data Parameters

NAME CD107s
EXPNO 1
PROCNO 1

FZ - Acgquisition Parameters
Date_ 20191213
Time 15.5Z2 h
INSTRUM spect
PROBHD Z2108618_0921 (
PULPROG zg30

D 65536
SOLVENT D20

NS 28

Cs 2

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4,0894465 sec
RG 196.38

DW 62,400 usec
DE 56.50 use
TE 2992.2 K
Dl 1.00000000 sec
DO 1
sFrel 400.1624710 MHz
NUC1 1H

= 14.00 usec
PLW1 11.52400017 W
F2 - Processing parameters
ST 65336

SF 400.1600000 MHz
WDW EM

SSB o]

LB 0.30 Hz
GB 0

PC 1.00



144,956

—142.008
—141.308

~131.242
—131.153

126.629
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-119.619
~119.011
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145 140 135 130 125 ppm

0
2Na
_ 0 NH
0L |
o N/N:N N/go
\%\/O L L B BN BN I
0 85 80 75 70 ppm
o
OH OH
13a-(s) (*C NMR)
I [ I I I I I | I | [ I
200 180 160 140 120 100 80 60 40 20 0 ppm

S49

Current Data Parameters
NAME CD107s
EXPNO 3
PROCNO 1

F2 - Acgulsition Parameters
Date_ 20191214
Time 2.34 h
INSTRUM spect
PROBHD 2108618_0921 (
PULPROG zgpg30

D 65336
SOLVENT D2c

NS 3650

DS 4

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 196.38

DW 20.800 usec
DE 6.50 usec
TE 299.1 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
SFCl 100.6303741 MEz
NUCl 13¢

Pl 10.00 usec
PLWL 55.50099945 W
SFC2 400.1616006 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 11.52400017 W
PLWL2 0.27886000 W
PLWL3 0.14026000 W
FZ - Processing parameters
SI 32768

SF 100.6201957 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40



2Na

OH OH
13a-(s) ('P NMR)

Current Data Parameters
NAME CD107s
EXPNO 5
PRCCNC 1

F2 - Acguisition Parameters
Date_ 20191214
Time 3.07 h
INSTRUM spect
PROBHD 2108618_0921 (
PULPRCG zg30

D 55536
SOLVENT Dz2c

NS 4

DS 0

SWH 64102,.563 Hz
FIDRES 1.956255 Hz
AQ 0.5111808 sec
RG 196,38

DW 7.800 usec
DE 50.00 usec
TE 2 K
D1l 0 sec
DO 1

SEO 8 MHz
NUC1 P

Pl .00 usec
PLW1 )1l W
F2 - Processing parameters
5I 32768

SF 161.9877372 MHz
WDW EM

SSB Q

LB 1.00 Hz
GB 0

PC 1.40




~7.013
—6.997
~—6.957
©6.940
6.917

(<)
BRUKER
(<)

Current Data Parameters

[~ =t 0™~ 0N WA \WO
o) A S g RN
2Na’ S N N
P | " \I /|
O\/ [
h /S;N\/ N/go
N
— 6] '
° |
o)
OH OH “l 1 :
13a-(I) (*H NMR) ,/‘ Uy ﬂ\;
‘ | ‘
7.4 7.2
) L
|
P LAuJu_,Muwﬁ__ﬁ{M,df%ujk‘»'M—u—JL——ﬂJ Yad k (O
———
8.5 8.0 7.5 7.0 6.5

[vib-db=di=) (=1y]
«@ :
Mo~ INI~O

0.97
.0.
9
1
1
1
.91

NAME cD1071
EXPNC 1
PROCNO 1

F2 - Acgquisition Parameters
Date_ 20191213

Time 15.54 h
INSTRUM CAB AV4 500 MHZ BASIC
PROBHD £150364_0005 (
PULFPROG zg30

TD 65536
SOLVENT CDC13

NS 20

DS 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.276799%9 sec
RG 101

DW 50.000 usec
DE 16.23 usec
TE 298.0 K

D1 1.00000000 sec
TCO 1

SFO1 499.7470859 MHz
NuUCl 1H

Pl 12.00 usec
PLW1 15.53100014 W

F2 — Processing parameters
51 55536

SE 499,7452260 MHz
WDW EM

5SB 0

LB 0.30 Hz
GB 0

PC 1.00



R L e BRUKER
/NV A\ ] |

Current Data Parameters

NAME CD1071
EXPNO 3
PROCNO 1
F2 - Acguisition Parameters
Date_ 20191214
0 Time 17.41 h
+ INSTRUM CARB AV4 500 MHZ BASIC
2Na PROBHD  2150364_
— PULPROG
_ NH D

O /O | /g SOLVENT
_PR /N:N NS
o~ N N © Swa > Hz
\%\/O FIDRES Hz
O AQ sec
RG
o i
OH OH TR

usec
usec
298.0 K

D1l 2.00000000 sec
D1l 0.03000000 sec
13a-(l) (**C NMR) DO 1
SFOol 125.6732948 MHz
NUCL 13C
Pl 10.00 usec
PLW1 51.23600006 W
SFO 499,7459990 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLWZ 15.53100014 W
PLW12 0.34944999 W
PLW13 0.17549001 W
F2 - Processing parameters
ST 32768
SF 125.6608898 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
pPC 1.40

160 150 140 130 120 110 100 90 80 70 60 50 ppm
S52
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Current Data Parameters

NAME CDl071

EXPN 5

() B 1
+
2Na

— Acguisition Parameters

Time 18.13 h
INSTRUM CAB AV4 500 MHZ BASIC
PROBHD 21503640005

- Date 2019121
NH

o
N\ /!
T-o
Z},
o

O

OH OH

13a-(I) 'P NMR)

10 P 0=
O HE 0N

o
= G

) O
= =

(]
ey
=

TDO
SFol
NUC1
Pl
PLW1
SFOo2 .
NUC2 1H
waltzlé
80.00 usec
15.53100014 w
0.34544 9 W

- Processing parameters
32768
.3000793 MHz

EM
a
1.00 Hz
0
BC 1.40




1y o ~ - O A oD CX)
R Qe = o AW~ OO M
0 w0 — 0 W
. C\f ™ . P WO WO s ) s (N Current Data Parameters
~ ~ ~ ~ ~ 0o 0w ) Oy Oy OV O O 0 O NAME CD106s
) [ L ) " o N EXPNO 1
\ \ \ / MMM Mmoo ‘
1 \ / g o ;L ;o FROCNC 1
) 1 FZ — Acquisition Parameters
Date_ 20191212
Time 16.00 h
INSTRUM CAB AV4 500 MHZ BASIC
| FROBHD 71503640005 (
PULFROG zg30
It D 65536
[ I SOLVENT cDCl13
| ‘ NS 64
| J DS 2
H ] Iil | WII | ‘ SWH 10000.000 Hz
N g iy, L R W) . . FIDRES 0.305176 Hz
— e J f A M AQ 3.2767999 sec
. ‘ ‘ . M VA IV RG 101
‘ ' ‘ ' oW 50.000 usec
7.5 7.4 7.5 7.0 ppm [T T T T T e Telag nEes
TR 298.0 K
le) 4.2 4.1 4.0 3.9 Ppm 01 1.00000000 sec
+ TDO 1
2Na SFol 499.747085% MHz
- NH NuC1 1H

o

| P1 12.00 usec
/ PLW1 15.53100014 W
P N=N
O N/ N O F2 - Processing parameters
_— 0 51 65536
SF 499,7452261 MHz
(@] WDW EM
S5B a
LB 0.30 Hz
O GB 0]

OH OH PC 1.00

mﬂ
\ LJ} U l\umi

v
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 ppm
LN :
2c|< < N NS -
-l - - (2] -l -

S54
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n

©
(R
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+

2Na
_ 0

oL/

OH
13b-(s) (*C NMR)

N—
=N
7 /
O/
N\A/O
o}
(6]

™~ o T —H O NN o
[an] o O O 0O = = [e)]
[« N AN N s (8]
< — O OO OO O N o
< osr MM NNN N —
— — — L e B e e B e B B | —

L | ] | | | |

L i

145 140 135 130 125 ppm

0]

NH

| N//LiﬁD

OH

(<)
BRUKER
(<

(] O~ ™ O - ) s

[en) o o= O N~

— o ™M ~ O WO AN NN
ot N = Current Data Parameters
= s 6 —HHorw NAME CD106s
[e)] o O 0 [~ ~r- -~ WO w EXPNO 3
b PROCNO 1

| \‘\ | 1

F2 - Acquisiticon Parameters
] 20191213
6.01 h
CAB AV4 500 MHZ BASIC
2150364_0005 (

zgpg30
D 65536
SOLVENT CDC13
‘ ‘ NS 3000
ns 4
| o SWH 30120.482 Hz
FIDRES 0.919204 Hz
*,;V,J AQ 1.0878977 sec
RG 101
L A I B I DW 16.600 usec
DE 15.00 usec
90 85 80 75 70 pprm . 208.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 125.6732948 MHz

200 180 160

140 120 100 80

S55

40 20 0 ppm



2Na

O
\ /
-5
z%
(@]

o

OH OH
13b-(s) (P NMR)

Current Data Parameters

NAME CD106s
EXPNC 5
PROCNO 1

ion Parameters
20191213
£.23 h
MHZ BASIC

CABR AV4
7150364

) K

000¢C
0ooo

90 MHz
1H
waltzlé
80.00 usec
PLW2 15.53100014 W
PLW1Z2 0.34944999 W
17542001 W




+ ] Current Data Parameters
2Na g)ﬂ(fé%’ c’:{‘j_l‘;‘i2ll_1?
_ o}
_ 0 NH BPROCNG 1
o |
\P/ N:N F2 - Acquisition Parameters
O// / N (e} Date 20191211
N o Time 10.01 h
= INSTRUM CAB AV4 500 MHZ BASIC
0 PROBHD Z150364_0005 (
PULPROG zg30
0 TD 65536
SOLVENT D2o
OH OH e >
D3 2
SWH 10000.000 Hz
13b-(I) *H NMR) FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
DE 16.23 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
Srol 499.,7470859 MHz
NUC1 1H
Pl 12.00 usec
PLW1 15.53100014 W
F2 Processing parameters
51 655386
SF 499.7439563 MHz
WDW EM
SSB Q
LB 0.30 Hz
GB Q
PC 1.00
’ |
| |
[ 1A
. 'r Jl T | .
. \ m L__J J A )
W _n AP bl H_.J\.__.f | L n wﬂlx,_f L___rk e " r\\ J} W \k..
[ I I I I I I I I I I I I I I 1
8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 ppm
I~ W |wnl (o 0 e ©0 o (o2} [x¢]
«Q QL 2 N @ @Q « o N
o NI [v] [N o [=] 4] N N M~



\/ BRUKER
y

ol Y ‘ | | \| 1
Current Data Parameters
NAME cd8_191211_16
EXPNC 3
. O PROCNO 1
2Na F2 - Acguisition Parameters
O— NH Date_ 20191212
ol | Time 1.03 h
\P INSTRUM CAR AV4 500 MHZ BASIC
N o ‘

N=N . -
// ;) — PROBHD 2150364_0005 (
PULPROG Zgp
(@) N 30
o arg
— D 65536
SOLVENT
Y NS
DS 4
(0] SWH 30120.482 Hz

OH OH FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101

13b'(|) (lSC NMR) DW 16.600 usec
DE 18.00 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 125.6732948 MHz
NUC1
Pl
PLW1 51.23600006 W
SFO2 499.7459990 MHz
NUCZ2 1H
CPDPRG[2 waltzle
PCPD2 80.00 usec
PLWZ2 15.53100014 W
PLW1z2 0.3494 :
PLW13 0.17549001 W
F2 - Processing parameters
sSI 32768
SF 125,6607287 MHz
WDW EM
SSB o]
LB 1.00 H=z
GB a
PC 1.40

T | | | |
200 180 160 140 120 100 80 60 40 20 0 ppm

S58



+

2Na

O\

R, =N
~ /
o~
N\ijl\\\//c
O
(0]

_ 0
/

(0]

NH

N— | //LQ>
N 0]

OH OH

13b-(I) P NMR)

- Acguisition

3100014 w
0.3424499% W
0.17548001 W

Processing parameters

32768

3000793 MHz
EM




O WO OMN) MO~ WD
[e) ~Omnm o0 WIMew st Mo o
oNa O OO ®
_ o NH ST T ST OMO MM OO (_><7
o_J/ | | I J o] P A
SR =N ' v BR ER
O// N/ N (o] I i I\ i
\%\/o
O
o] O @ oy~ VN O~ O O MO 0 e Current Data Paramcféc_:;ts
OH OH - m A0 OO o~ 0w HAME cpei_s
OO MMONNNNA A A O ® O © BAENC o
F PROCNO 1
r~ r~ r~ r~ S~~~ 9w ww | |
13C'(S) (1H NMR) L L L Ny L) )L | “‘ | ‘ I | F2Z - Acguisition Parameters
\ - N/ P ~a r' I Date_ 20181011
\ AR R ( 0 A i} JL Tire 15.27 h
DA JV__ ——— INSTRUM CABR AV4 500 MHZ BASIC
PROBHD 2150364 0005 (
[T T T T [ e ey e 2530
D 65536
4.1 4.0 3.9 3.8 PPM  SorvenT D20
| I NS 16
I DS 2
|P ‘ | | SWH 10000.000 Hz
| | FIDRES 0.305176 Hz
I ﬂ ‘ I AQ 3.2767929 sec
| o ,J\} M I i RG 92.3077
LU SR WAL ,JJL I A DW 50,000 usec
o ™ DE 16.23 usec
T T T T T T T 1 TE 298.0 K
D1 1.00000000 sec
7.4 7.2 7.0 ppm TDO 1
SFO1 499,7470859 MHz
NUC1 18
P1 12.00 usec
PLWL 15.53100014 W
F2 - Processing parameters
a1 65536
SF 459,7439580 MHz
WDW EM
388 0
LB 0.30 Hz
GB 0
PC 1.00
| | I 1 I [ [ I I | T 1
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 ppm
2] | (W~ [s2] [0 ] () (=20 [=101] xR D
@ Q| [?|N|Ie(e]| |2 @S a X2 Q- Qlle
o =N~ (3] ol o ol | Ll 18 o

S60



AN BRUKER

Lo

Current Data Parameters
NAME CD6&7_s
EXPNO 8
PROCNO 1
F2 - Acguisition Parameters
Date_ 20181012
Ti [
0 I UM CAB AV4 500 MH;
+
2Na PRCBHD 7Z1503e4_000 {
o NH PULPROG 30
. ID
O\P/ | SOLVENT
o” N o NS
0 DS
SWH
o FIDRES
o o
OH OH
F
13
13c-(s) (*C NMR)
51.23600006 W
489,7459990 MHz
1H
Processing parameters
I T I ’ I i I " I T T T I T I T I T I T I T

200 180 160 140 120 100 80 60 40 20 0 ppm
S61



2Na’
| NH

.21 h

UM CAB AV4 500 MHZ BASIC
PR( Z150364_0005

OH OH "ULPRO

13c-(s) (**P NMR)

Processing parame
32768
. 3000793 MHz
EM
o]

1.00 Hz




7 Current Data Parameters
0 N\%\/O NAME ed2_200107_17
IXPNO 1
% PROCKO 1
© 2 A isiti P t
e — cqulsition rFarameters
OH  OH Date_ 2020010
F Time 9 h
19 INSTRUM spect
13c-(s) (PF NMR) PROBED 2108618 0921 (
PULPRCG zgflgn
D 55536
SCLVENT D20
DS
SWH
FIDRES
AQ
RG

L
1
o
w
oe]
[+
0

BB
o= o0

O
SRV
= =]
=] o
oo

" T i T " T " T i T " T " T " T " T " T " T "
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm

S63
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S64

2Na’
_ 0 NH
Z;P/ /Sj‘\/ | N/go
N o
)
o)
OH OH
F
13c-(l) (*H NMR)
/ \
| 1
(. * A )
! I‘ |
e Mt ‘\—.—-J‘NIM‘-“—HJ WJULJ LML‘J‘\‘___,” ‘U \ __tJLL\IL_M_/JA\_/V\—/ \\N’J A ;ﬁ\ﬂ\\, . ot ‘L“«.._.
I I | T | I I I I [ [
8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 ppm
[=2] I~ ©w W o o [=]
3 3| & |@ 3 @ |3
o (2] (4] o™ - (2] ™~

<)
BRUKER
(>

Current Data Parameters
NAME CDé7_1
EXPNO 5
PROCNO 1

FZ - Acgquisition Parameters
Date 20181011
Time 19.52 h

INSTRUM CAR AV4 500 MHZ BASIC

PROBHD 7150364_0005 (
PULFRCG zg30

TD 65536
SOLVENT

NS

DS

SWH Hz
FIDRES 0.305176 Hz
AQ 3.27679589 sec
RG 101

DW 5 -
DE

TE

D1

TDO

SFO1

NUC1

P1 12.00 usec
PLW1 15.53100014 W
F2 - Processing parameters
SI 65536

SF 499,7440000 MHz
wow EM

S5B 0

LB 0.30 Hz
GB 0

PC 1.00



L N N N VA /A BTSN

Current Data Parameters

NAME Che7_1
EXPNO 4
PROCNO 1
F2 - Acguisition Parameters

Date_ 20181011
Time 19.49
INSTRUM CAB AV4 500 MHZ
PROBHD Z150364_0005 (
. (0] PULPROG
2Na TTJLVE‘QT
o) NH NS

N} | /& DS
N o SWH 30

(0]
P

> N=n o
(o}d N y 92 12
\%\/O TIDRES 0. 04 H
AQ 1.0878977 sec
(6] RG 101
DW 16.600
0 DE 15.00

OH OH TE 298.0
Dl 2,00000000
F D11 0.03000000
TDO 1
SEFC1 125.6732948 MHz
13c-(I) (13C NMR) NUCL 13C
Pl 10.00 usec
PLW] 51.236000086 W
SFO2 499,74599580 MHz
NuCcz 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 15.53100014 W
PLW12 0.34944999 W
PLW13 0.17549001 W
F2 - Processing parameters
ST 32768
SE 125.6605531 MH=z
WDW EM
SS5B a
LB 1.00 Hz
GB o]
PC 1.40

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

S65



13c-(I) C'P NMR)

NH

NAME
EXPNC a
PROCNG 1

rameters
011

53 h
MHZ

F2 - Acguisitio
Date 2

CAB AV4 BASIC
72150364

Ds

SWH
FIDRES
AQ

RG

DW

DE

usec

W
PLW1Z W
PLW13 W

F2Z - Proce
ST
SF
WDW
SSB




Lf VAR NV v Uy BRUKER

Current Data Parameters

NAME CD104s
EXPNO 1
e} PROCNQO 1
+
2Na F2 - Acguisiticn Parameters
- Date 20191219
-0 | NH Time 13.50 h
~ STRU C 5 iZ SIC
) / N— INSTRUM CAR AV4 500 MHZ BASIC
R /=N N o PROBHD  2150364_0005 (
O N PULPROG zg30
— (0] D 65536
SOLVENT D20
o NS 16
DS 2
SWH 10000.000 Hz
OH OH FIDRES 0.305176 He
F AQ 3.2767999 sec
1 RG 101
13d (S) ( H NMR) DW 50,000 usec
DE 16.23 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
SFO1 499.7470859 MH=z
NUC1 1H
Pl 12,00 usec
PLW1 15.53100014 W
F2 - Processing parameters
SI 65536
SE 499,7439590 MHz
WDW EM
SSB a
LB 0.30 Hz
GB Q

h N &

8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 ppm



o O A o
T ~ ~ < < < [ee} o)) — O =W
Te) — o o o ~ o o )~ 00 [~
. . . . . (62} — Lo [exNTe)] LD
o < ™ N 0 . . . . . . .
~ © o 0 I 5 Ho @ BRUKER
— — o~ — o [oo] [ ~ ~ WO W
| | L
‘ V| [ ‘ ‘ [ ‘\
Current Data FParameters
NAME CD104s
e} EXPNO 3
P n 0
2Na+ PROCNO 1
o NH F2 - Acgquisition Pm rameters
O_ / | H | Date 2
\p N:N /g Time
o// / ‘ INSTRUM CAB AV4 500 MHZ BASIC
N\Cﬁjl\\\//o PROBHD Z150364_0005 (
'ﬂ | Wk PULPROG zgpg30
lwm MWW w N Wﬂw A W D 65536
SOLVENT D20
[ | L e L B A B NS 320%
DS 4
170 165 160 ppm 90 85 80 75 70 ppm SWH 30120.482 Hz
FIDRES 0.%19204 Hz
AQ 1.0878977 sec
13d-($) (13C NMR) R(% 101
DW 6.600 u
DE 18.00 u
TE 298.0 I
D1 .00000000
D11 q,[] aooooo
TDO 1
SEO1 125.6732948 MHz
NUC1 13C
Pl 10.00 usec
PLW1 51.23600006 W
SE0Z2 499,745%990 MHz
NUC2 1H
CPDPRG[Z waltzlé
PCFD2 80.00 usec
PLWZ 15.53100014 w
PLW1Z2 0.349449%9 W
PLW13 0,17549001 W
F2 - Processing parameters
5T 32768
SE 125.66056%0 MHz
WDW EM
SSB o]
LB 1.00 Hz
GB 0]
PC 1.40
I I I I I I I I I I I I I |
170 160 150 140 130 120 110 100 90 80 70 60 50 ppm

S68



<)
BRUKER
(<

Current Data Parameters

NAME CD1l04s
EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date_ 2019 0
Time 6.23 h
+ O] INSTRUM CAB AV4 500 MHZ BASIC
2Na PRCBHD 4150364_00053(
- PULPROG zgpg30
-0 | NH ™ 65536
o/ N /g SOLVENT D20
R /=N N o NS 16
(ol N DS 4
—= (@] SWH 81967.211 Hz
10 FIDRES 2.501441 H=z
AQ 0.3997696 sec
RG 101
DW 6.100 usec
OH OH DE 18.00 usec
F TE 298.0 K
D1 2.00000000 sec
31 D11 0.,03000000 sec
13d-(s) (*'P NMR) :
SFO1 202.2899643 MHz
NUCl 31F
Pl 12.00 usec
PLW1 45,76100159 W
SFOZ2 499.7459950 MHz
NUC2z 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLWZ 15.53100014 W
PLW1Z 0.34944999 W
PLW13 0.17549001 W
F2 - Processing parameters
ST 32768
SFE 202.3000793 MH=z
WDW EM
SSB o]
LB 1.00 Hz
GB 0]
PC 1.40
T ! ) ! I T ! i ! I ) ) T ) T ) j T ) T ) T ! T I
-50 -100 -150 -200 ppm



y B

+ 9] Current Data Parameters
2Na NAME 19F
- EXPNO 1
B | NH PROCNO 1
2 ¥; =N N ) F2 - Acquisition Paremeters
(o) N Date_ 20200303
\%\/O Time 14.25 h
INSTRUM spect
0 BEROBHD z108618_0921 (
PULPROG zgflgn
D 65536
OH OH SOLVENT CDC13
NS 8
Ds 0
13d-(s) (**F NMR) SWH 89285.711 Hz
FIDRES 2.724784 Hz
AQ 0.3670016 sec
RG 196.38
DW 5,600 usec
DE 120.00 usec
TE 299.2 K
Dl 1.00000000 sec
TDO 1
SFC1 376.4889413 MHz
NUC1 19F
Pl 15.00 usec
PLW1 17.75399971 W
FZ - Processing parameters
sI 65536
SF 376.5265940 MHz
WDW EM
SSB 0
LE 0.30 Hz
GB 0
BC 1.00
I ! ) " ! I ) ! ! ) I ! j ! I ) ' ! ) I ! j ) ! I ! ! " !
-85 -90 -95 -105 -110 -115 ppm



VA

. =ROKER

Current Data Parameters

NAME CDh1041
EXPNOC 1
PROCNC 1

F2 - Acquisition Parameters
Date 2018121¢
Time 11.46 h

INSTRUM CAR AV4 500 MHZ BASIC
PROBHD 2150364_0005 (

+ PULPROG zg30
2Na D 65536
o~ NH SOLVENT D20
- NS 16
O\P/ N=pn | DS 2
- / N O SWH 10000.000 Hez
o) N FIDRES 0.305176 Hz
= 0 AQ 3.2767999 sec
0 RG 92.3077
DWW 50.000 usec
DE 16.23 usec
TE 298.0 K
OH OH D1 1.00000000 sec
F TDO 1
SFO1 499,7470859 MHz
13d-(I) (*H NMR) NUC1 1
Pl 12.00 usec
PLW1 15.53100014 W
F2 - Processing parameters
SI 65536
SF 499,7439587 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
{
|
J‘ ;( [
!
| / ﬂ
i
A e L ~ s UL
I I I T I I I I I I I I ]
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 ppm

S71



NNV 7Y I BT
B RNV Y
Current Data Parameters
NAME CD1041
EXPNO 3
PROCNO 1
F2 - Acguisition Parameters
Date_ 20191220
O Time 1.46 h
2Na+ INSTRUM CAB AV4 500 MHZ BASIC
PROBHD 4150364 _0005 (
_ O_ NH PULFROG zgpg30
o. / | TD 65536
\P N\N SOLVENT D20
O// /= N (o) NS 3000
N - o DS 4
SWH .<le0 482 Hz
O FIDRES 919204 Hz
AQ l 0878977 sec
RG 101
DW 16.600 usec
OH OH DE 18.00 usec
F TE 298.0 K
D1 2.00000000 sec
13 D11 0.03000000 sec
13d-(l) (**C NMR) ho |
SFO1 125.6732948 MHz
NUC1 13C
Pl 10,00 usec
PLWL1 51.23600006 W
SEFO2 499,74599%0 MHz
NUC2 1H
CPDPRG [ 2 waltzlé
FCPD2 80.00
FLWZ 15.53100014 W
PLW1Z2 0.34244999 W
PLW13 0,1754%001 W
F2 - Processing parameters
ST 32768
SE 125.6605569 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
170 160 150 140 130 120 110 100 90 80 70 60 50 ppm

S72



<)
BRUKER
(_><)

Current Data Parameters
NAME CD1041
EXPNO 5
PROCNO 1
F2 - Acguisition Parameters
Date_ 20191220
Time 2.18 h
INSTRUM CAB AV4 500 MHZ BASIC
PROBHD Z150364_0005 (
PULPRCG 0
+ o D
2Na SOLVENT
- NS
-0 NH DS
o/ | SWH
~ I
R /N:N FIDRES
o/ N N (@] AQ
—= (e} RG
DW
o DE
TE
D1 .00 ec
OH OH Ul:_ 0.03000000 sec
TDO 1
F SFO1 202.2899643 MHz
31 NUC1 31P
13d'(|)( P NMR) Pl 12.00 usec
PLW1 15,76100159 W
SFO2 499.7459990 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80,00 usec
PLW2 15.53100014 W
PLW1Z 0.34944999 W
PLW13 0.17549001 W
F2 Processing parameters
SI 32768
SF 202,3000793 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 40
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T



\/ BRUKER

Current Data Parameters

NAME CD1041
EXPNG 3
PROCNO 1
rz Acguisition Parameters
Date 20181220
lime 2.21 h
INSTRUM CAB AV4 500 MHZ BASIC
PROBHD 7150364_0005
PULPROG zg
D 131072
(@) SOLVENT D20
+ 5
2Na EF
— NH SWH
o. P | FIDRES
\P N\N AL
o N/ - N RG
DW us
\%\/O DE u
(e} IE ) K
D1 1.00000000 sec
TDO 1
SFO1 470.1821514 MHz
OH OH NUC1 19F
F Pl 15.00 usec
13d (l) (19F NMR) PLWL 12.56499958 W
FZ - Processing parameters
SI 65536
SF 470.2291743 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
pC 1.00
|
I ) ! ! T I " " ! ! I ) ) i ) I ) ! ) I ! ! " ) I " ) ! i I ) )
-85 -90 -95 -100 -110 -115 ppm



W

VW

""""*"an
K_\ Py
VNN TSNl (>

Current Data Parameters
NAME cd92_191219_8
EXPNO 1
PROCNO 1
F2 Acquisition Parameters
Date_ 20191219
Time 12.40 h
INSTRUM CAB AV4 500 MHZ BASIC
PROBHD 72150364_0005 (
4 9] PULPROG zg30
2Na TD 655386
_ SOLVENT D20
-0 | NH NS 32
oL/ N /& DS 2
2 / =N N o SWH 10000,000 Hz
() N F'IDRES 0.305176 Hz
= (0] AQ 3.2767999 sec
o RG 101
oW 50.000 usec
DE 16.23 usec
CF3 TE 298.0 K
OH OH D1 1.00000000 sec
DO 1
SFO1 499.,7470859 MHz
NUC1 1H
1 Pl 12.00 usec
13e-(s) ("H NMR) PLW1 15.53100014 W
F2 - Processing parameters
ST 65536
SF 499.,7439583 MHz
WDW EM
SSB o]
LB 0.30 Hz
GB 0
PC 1.00
M ‘w L
|
JJ’L“_,_l L W N . I k L..._._J‘ MM Y J o
I I I I I T r T 7T
9.0 8.5 8.0 7.5 7.0 6.0 55 5.0 4.5 4.0 ppm

S75



= — O — 00 Oy =
o3} [~ < O w ;O e} n = [~ =
o~ XolNee} N N W 2 g 39} 2 g
R de3g . ... BRUKER
(29] o N N NN N
— — — = o \C W o
+ e \ )
2Na / [
f
_ 0 NH | Current Data Parameters
o) / | | NAME cd9_ 191219 8
>p N=N EXPNC 2
G N/ N o) | | PROCNO 1
\%\/O | ‘ F2 - Acquisition Parameters
0 ‘ Date_ 20191219
I L Time 13.34 h
CF; m M , N’ ' r ’ INSTRUM CAB AVZ 500 MHZ BASIC
PROBHD 7150364_0005 (
S o OO J
13 | D 65536
13e (S) ( C NMR) SOLVENT D20
. —T T 77— T T 8 1000
| | | 74 72 70 68 66 64 o ;
ppm swH 30120462 Hz
132 130 128 126 124 ppnm s lann s
AQ 1 Og78971 sec
RG
DW
DE
TE
Dl 2,00000000
D11 0.03000000 sec
TDO 1
SFO1 125.6732948 MH=z
NUC1 13C
Pl 10.00 usec
PLW1 51.23600006 W
SFQO2 495,74599%0 MHz
NUCcz2 1H
CPDPRG[2Z waltzle
PCPD2 80.00 usec
PLW2 15.53100014 W
PLW12 0.349449399 W
PLW13 0.17549001 w

F'2 - Processing parameters
ST 32768

SF 125.6607287 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
BC 1.40

160 1 50 1 40 1 30 1 20 1 1 0 100 90 80 70 60 ppm

S76



Current Data Parameters

NAME CDl08s
EXPNC 5
PRCCNO 1
F2 - Acquisition Parameters

20191217

2Na’ 2 h

O. P | PROBHD  Z108618_0
>P N=N PULPROG
2 - N @)

T ow
D -
s

n
NOOO®UWo 0o o K

]
t :\J

]
J
N

éi
]
[
w O
[
<
1=
z
=]
w
[w NS, IVe}
by w W

SWH 64102,563 Hz
CFs FIDRES 1.956255 Hz
OH OH AQ 0.5111808 sec
RG 196.3
136'(5) (31P NMR) DW 7.800 use
DE 50.00 use
TE 299 K
D1l 2.00000000 sec
TDO 1
SFol 161.9796378 MHz
NUCL 31P
Pl 15.00 usec
PLWL 11.77099991 W
F2 - Processing parameters
sSI 32768
SF 161.9877372 MHz
WDW EM
JuB 3
LB .00 Hz
GB 0
PC 1.40




(<

Current Data Parameters
NAME CDl08s
EXPNO 6
PROCNC 1
F2 - Acguisiticn Parameters
(@] Date_ 20191217
2Na' Time 3.43 h
_ INSTRUM spect
_0 | NH PROBED  2108618_0921 (
o/ N PULPROG zgflgn
- , =N N o D 65536
o N SOLVENT D20
— (e}
NS 4
0 DS 0
SWH 89285.711 Hz
CF; FIDRES 2.724784 Hz
OH OH AQ 0.3670016 sec
RG 196.38
19 DW 5.600 usec
13e-(s) ("F NMR) DE 120.00 usec
TE 299.2 K
Dl 1.00000000 sec
TDO 1
sFol 376.4889413 MHz
NUC1 19F%
Pl 15.00 usec
PLW1 17.7539%9971 W
F2 - Processing parameters
sI 65536
SF 376.5265940 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
- " v "
I ) I ) I ) I ' I ) ] j T ) T ! I i | T I
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm

S78



A W W NN BRSBRR

Current Data Parameters
NAME cd2_191217_55
EXPNC 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20191217
Time 12.07 h
+ 0 INSTRUM spect
2Na PROBHD 7108618_0921 ¢
o NH PULPROG zg30
o. J | D 65536
>p N=nN SOLVENT D20
O// N/\)\/ N o NS 32
DS 2
= © SWH 8012.820 Hz
o FIDRES 0.244532 Hz
CF rQ 4.0894485 sec
3 RG 196.38
OH OH DW 62.400 usec
DE 6.50 usec
13e-(I) (*H NMR) TE 299.2 X
D1 1.00000000 sec
TDO 1
sSFCl 400.1624710 MHz
NUC1l 1H
Pl 14.00 usec
PLWL 11.52400017 W
F2 - Processing parameters
sI 65536
SF 400.1599647 MHz
WDW EM
SSB 0
LB 0.30 Hz
J GB 0
PC 1.00

i AN, JMJ W N WM

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 ppm
S79



o)
2Na"
O. 9_ | N
~ N—
DAL NN
© N\ij\v/o
o)
CFs
OH OH

13e-(I) (*C NMR)

Current
NAME
EXPNOC
PROCNC

Data Parameters

CCl08s

o

F2 - Acguisition Parameters

Date_
Time
INSTRUM
PROBED
PULPRCG
ID
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DwW

DE

TE

Dl

D11

TDO
SFOl
NUC1

Fl

PLW1
SFo2
NUC2
CPDPRG[2
PCPD2
PLW2
PLW12
PLW13

140 130 120 110 100 20 80 70

S80

60 ppm

20191217
3.09
spect

2108618_0921 (

100.6303741
13C

10.00
55.50099945
400.1616006
1H

waltzlé
90.00
11.52400017

0.27886000
0.14026000

32768
100.6202010
EM
0
1.00

=)

1.40

h

usec
W
MHz

usec
W
W
w

F2 - Processing parameters

MHz

Hz



2Na’

CF3
OH OH

13e-(I) C'P NMR)

(<)
BRUKER
(<

Current Data Parameters

NAME cDl081
EXPNO 5
PROCNO 1
FZ - Acquisiticn Parameters
Date_ 20191217
Time 4.47 h
INSTRUM spect
PROBHD z2108618_0921
PULPROG zg30
D 65536
SOLVENT D2C
NS 4
Cs 0
SWH 64102.563 Hz
FIDRES 1.956255 Hz
AQ 0.5111808 sec
RG 38
DW 00 use
DE 00 us
TE 1 K
D1l 2. 00 sec
TDO 1
srol 161.9796378 MHz
ucl 31p
Pl 15.00 usec
PLW1 11.77089991 W

SF 161.9877372 MHz
EM
0
1.00 Hz
0
1.40

100 50 0 -50 -100 -150

S81

ppm



<)
BRUKER
(_><)

Current Data Parameters

NAME CD1081
EXPNO <]
PROCNO 1
F2 - Acqguisition Parameters
Date_ 20191217
Time 4.48 h
. (0] INSTRUM spect
2Na PROBHD 2108618_0921 (
- PULPROG zgflgn
oo o | NH D 5536
\P/ N=p /g SOLVENT D20
< ;= N o) NS 4
© N\\//l\\// o °
— (0] ~
SWH 89285.711 Hz
@) FIDRES 2.724784 Hz
AQ 0.3670016 sec
CF; RG 196,38
OH OH DW 5.600 usec
DE 120.00 usec
19 TE 299.1 K
13e-(l) ("F NMR) D1 1.00000000 sec
TDO 1
SFOL 376,4889413 MHz
NUC1 19F
Pl 15.00 usec
PLW1 17.75399%871 W
F2 - Processing parameters
SI 65536
SF 376.5265940 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
| i | i [ " [ i [ i [ i [ i | T I i [ T [
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 200 ppm
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13f-(s) (*H NMR)
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Current Data Parameters

NAME CD66_s
EXPNO 1
PROCNC 1

F2 - Acgquisition Parameters
Date_ 20180604
Time 13.37 h
INSTRUM spect
PROBHD z108618_0921 ¢
PULPROG zg30

TD 65536
SCLVENT D20

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.244532 Hz
RO 4.0894465 sec
RG 158.68

DW 62.400 usec
DE 6.50 usec
TE 298.5 K
Dl 1.00000000 sec
TDC 1
SFol 400.1624710 MHz
NUcl 1H

Pl 14.00 usec
PLW1 11.52400017 W
F2 - Processing parameters
ST 65536

SF £00.1599746 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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13f-(s) (°C NMR)
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20

80
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70

60

50

40

Current
NAME
EXPNOC
PRCOCNO

Date_
Time
INSTRUM
PRCBHD
PULPROG
D
SOLVENT
NS

TDO
SFOl
NUCL
1
PLW1
SFOZ
NUC2
CPDPRG[2
PCPDZ
PLW2
PLW1Z2
PLWL3

SI
SF
WDW
SSB
LB
GB
PC

30 ppm

Data Parameters

CD66_s
2

20180604
20.00
spect

2108518_0921 (
zgpg30
65536

D20

2048

4
24038.461
0.733598
1.3631488
196.38
20.800
§.50

299.0
2.00000000

0.03000000

100.,6303741

13c

10.00

55.50099945
400.1616006 B

1H

waltzlé

90.00

11.52400017
0.27886000
0.14026000

32768
100.6202477

EM

0
1.00
0
1.40

T2 - Acguisition Parameters

h

usec
W
W
W

FZ - Processing parameters

MHz

Hz



Current Data Parameters

NAME CD6B6_s
EXPNO 7
PROCNO 1
(e} F2 - Acguisition Parameters
Date_ 20180604
Time 22.12 h
- NH INSTRUM spec
l PROBHD  2108618_0921 (
N“N PULPROG zgpg30
N/ - N O ID 555386
SOLVENT Dz¢
\)\/O NS 16
o) Ds 4
SWH 64102.563 Hz
FIDRES 1.956255 Hz
AQ 0.5111808 sec
OH OH RG
DW usec
13f-(s) (*P NMR) DE
TE K
D1 2.00000000 sec
Dl1l 0.03000000 sec
TDO
SFel
NUCL
Pl
PLWL
SFOZ2
NUC2
CPDPRG[2
PCPD2
PLWZ 11.52400017 W
PLW1zZ 0.27885000 W
PLW13 0.14026000 W
F2 - Processing parameters
sI 32768
SF 161.9877372 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
BC 1.40
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13f-(s) (“F NMR)
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Current Data Parameters
NAME CD66_s
EXPNO 6
PROCNC 1

F2 - Acgquisition Parameters
Date_ 20180604
Time 22.10 h
INSTRUM spect
PROBHD z108618_0921 (
PULPROG zgfhiggn.2

D 131072
SOLVENT D20

NS 18

DS 4
SWH 89285.711 H
FIDRES 1.362392

AQ 0.7340032

RG 196.38

DW 5.600 usec
DE 6.50 usec
TE 299.1 K
Dl 1.00000000 sec
D11 0.03000000 sec
Dl2 0.00002000 sec
DO

SFOl 376.

NUC1

Pl

PLW1 17.75399971 W
SFO2 400.1616006 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 11.52400017 w
PLW1Z 0.27886000 W
F2 - Processing parameters
sI 65536

SF 376.5265944 MHz
WDW EM
3SB 0

LB 0.30 Hz
GE 0

PC 1.00

-80

-90

-100

-110

-120 -130 -140 -150 -160 ppm
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~7.233
—7.216
—7.198
7.178
7.050
/~7.045
~7.030
-7.026
~7.008
“6.990
6.931

(I IR

<)
BROKER
(><)

Current Data Parameters

S87

[ | I NAME CDB6_1
) | i EXPNC 2
Il ppl A PROCNG 1
jl'J U Ay
YA YRV s
.—-—-/'\-/\/\‘ A Jﬂ Y \\_j \\\ FZ - Acquisiticn Parameters
I R Date_ 20180605
B B A B L S Time 0.19 h
INSTRUM spect
7.2 7.1 7.0 6.9 PpmN o e = oo o o PROBHD  2108618_0921 (
ol O Oy ) =t — [~ M~ W PULPROG zgso
NN O OO [e)Ye)) ™~ O W W D 65536
I : e e e SOLVENT D20
WO W W0 W WO ) wn w0 Na 64
‘ \ oW DS 2
. o] \’ I \ " SWH 8012.820 Hz
2Na FIDRES 0.244532 Hz
- AQ 4.0894465 sec
-0 | NH RG 196,38
o/ N /g I DW 62.400 usec
//P / =N N e | LE 6.50 usec
0o N TE 299.0 X
E F = (e} | Dl 1.00000000 sec
F o} |ﬂ\ \ oo Lo
| J II SFOL 400.1624710 MHz
‘ ‘ | NUCL 1H
F o fﬁk J L f‘L\ PAVAR Pl 14.00 usec
OH OH et P e e e PLWL 11.52400017 W
1 r T
13f'(|) ( H NMR) l l l F2 - Processing parameters
6.2 6.0 5.8 rpm a1 55536
SF 400.1600367 MHz
WDW EM
SSB 0
1B 0.30 Hz
GE 0
PC 1.00
! i . J \ /| L
[ & VA SN | SN YRS S L.__WW.J M N __‘JI LW A PR,
5 Y Y B T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 ppm
IS R 3 A )3
@ |t N - S 0 <
[y} |- - (4] - (<] o™




Current Data Parameters

NAME cDes_1
EXPNC 1
DPRCCNC 1
FZ - Acgquisition Parameters
Date_ 20180605
Time 0.13 h
INSTRUM spect
PROBHD z108618_0921 (
PULPRCG zgpg30
D 65536
SOLVENT D20
NS 2048
Ds 4
[e) SWH 24038. 461 Hz
+ FIDRES 0.733596 Hz
2Na a0 1 363;%5 sec
o~ NH RG 196.
0L | DW 20.800 uses
P \N DE .50 usec
7 - TE 299.5 K
o) D1 2,00000000 sec
= o pi1 0.03000000 sec
(0] TDO
SFOl 100.6303741 MHz
NUCL 13c
Pl 10.00 usec
OH PLW1 55.50099945 W
SFO2 400.1616006 MHz
NUC2 1H
13f'(|) (13C NMR) CPDPRG[2 waltzlég
PCPD2 90.00 usec
PLW2 11.52400017 W
PLW1Z2 0.27886000 W
PLW13 0.14026000 W
FZ - Processing parameters
SI 32768
SF 100.6203120 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB o}
PC 1.40
R N N D D D R A I R
160 150 140 130 120 110 100 90 80 70 60 ppm
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Current Data Parameters
NAME CDee_1
" O EXPNC 3
2Na PROCNO 1
-0 NH o
o. / | F2 - Acquisition Parameters
~p N=n Date_ 20180605
O// N/ N (e} Time 2.24 h
F \A/o INSTRUM spect
F PROBHD 2108618_0921
F o PULPROG zgpg30
D 65536
F 0] SOLVENT D20
OH OH E 16
DS 4
13f_(|) (31p NMR) SWE 64102.563 Ez
FIDRES 1.956255 Hz
AQ 0.5111808 sec
RG 196.38
DW 7.800 us
DE 5.50 use
TE 299.1 K
D1l 2.00000000 sec
D11 0.03000000 sec
DO 1
SFol 161.9796378 MHz
NUC1 31p
Pl 15.00 usec
PLW1 11.77099991 W
SFO2 400.1616006 MHz
NUC2 1
CPDPRG[2 waltzls
PCPD2 90.00 usec
PLWZ2 11.52400017 W
PLW12 0.27886000 W
PLW13 0.14026000 W
FZ - Processing parameters
SI 32768
SF 161.9877372 MHz
WDW EM
SSB o}
LB 1.00 Hz
GB 0
PC 1.40




\\//
YW
Current Data Parameters
NAME cLe6_1
EXPNC 5
PROCNO 1
0] F2 - neguisition P
+ - Acguisition Parameters
2Na Date_ 20180605
Time 2.21 h
-0 | NH INSTRUM spect
o/ N /g PROBHD  2108618_0921 (
//P ;= N 0 PULPROG zgfhiggn. 2
o} N D 131072
E F — (0] SOLVENT D20
NS 16
>/%F o DS 4
SWH 89285.711 Hz
F @) FIDRES 1.362392 Hz
OH OH AQ 0.7340032 sec
RG 196.38
19 DW 5.600 usec
13f-(|) ( F NMR) DE 6.50 usec
TE 298,9 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
DO 1
SFOl 376.4889418 MHz
NUC1 19F
Pl 15.00 usec
PLWL 17.75399971 W
SFO2 400.1616006 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 11.52400017 W
PLW12 0.27886000 W
FZ - Processing parameters
SI 65536
SF 376.5265944 MHz
WDW EM
SSB o]
LB 0.30 Hz
GB 0
BC 1.00
N
T T N T T T T A A T T T T T
-75 -80 -85 -90 -95 -100 -105 -110 -115 -120 -125 -130 -135 -140 -145 ppm

S90



-3.927
-3.869
~3.860
3.849
——3.819
-3.811
~3.802

3.739
3.719

~3.582
—-3.564

NAME CD105s
EXPNO 1
PROCNC 1
F2 - Acguisition Parameters
\ Date_ 20200228
| T | Time 10.51 h
A w {f' . INSTRUM CAB AV4 500 MHZ BASTC
\ i j\ | fIL f PROBHD  Z150364_0005 (
\ [ \ /\; JRVA PULPROG z2g30
e N S N N TD 65536
SOLVENT D20o
I I I I | DS 2
. . . . m SWH 10000.000 Hz
3.9 3.8 3.7 3.6
o) FIDRES 0.305176 Hz
+ AQ 3.2767999 sec
2Na RC 85.7143
- NH DW 50.000 usec
o. 0o | DE 16.23 usec
<~/ N— /g TE 286.4 X
R =N D1 1.00000000 sec
2 / N 6]
(0] N TDO 1
= 0] SFO1 499.7470859 MHz
o NUC1 1H
N\ | Pl 12.00 usec
PLW1 15.53100014 W
S OH OH ‘ F2 Processing parameters
8T 65536
139_(5) (1H NMR) igw 499.745955I MHz
3SR 0
LB 0.30 Hz
CR 0
f pC 1.00
| | |
I h | | ﬂ o\ ¥
J‘UI U tm ML MUL (W I \ S/ A \j k Muw
uLl, U \J J f\, A JL——_./M._, A e U h_}
I T I I I T I I I I T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 ppm
0w - ol [ M~ © o 0| [~ n(o|ano) [w
x| < N Q| i < 10 N cle|e|=| e
olo - - Nl = - o - - - ir|r|(r]|ir

S91

Current Data Parameters



] \ ) ]
] IR T
TR f (—X_)
Current Data Parameters
NAME CD105s
EXPN 5
PROCNC 1
B2 Acqguisition Parameters
20200228
21.00 h
CAB AV4 500 MHZ BASIC
2150364_0005 (
zgpg30
TD 65536
SOLVENT Dze
NS 2500
DS 4
SWH 2 Hz
. o FIDRES 4 Hz
2Na AQ 77 sec
— RG 101
_ 0 NH DW 16.600 usec
o/ | DE 18.00 usec
P N=pn TE 285.9 K
o~ / N™ O D1 2.00000000 sec
N C .00000000 sec
\)\/O D11 0.03000000 sec
TDO 1
N o SFO1 125.6732948 MHz
NUC1 13C
Pl 10.00 usec
S OH OH PLWL 51.23600006 W
SFO2 499.7459990 MHz
Nucz 1H
13 CPDPRG[2 waltzl6
13g-($) ( C NMR) PCPD2 80.00 usec
PLWZ 15.53100014 W
PLW12 0.34944999 W
PLW13 0.17545001 W
F2 - Processing parameters
SI 32768
SE 125.6605781 MHz
WDW EM
SSB o]
LB 1.00 Hz
GE o]
PC 1.40

160 150 140 130 120 110 100 20 80 70 60 50 ppm
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Current Data Parameters
CD105s

2Na

10.

-0 NH INSTRUM ; 4 500 MHZ BRASIC
O\ / l PROBHD 64_0005 (
P PULPROG zgpg30
o~ - N 0 T 55536
s D20
16

S OH OH

13g-(s) C*P NMR) s

1H

waltzlé
80.00 usec

0.3494459%9 W
0.17542001 W




Jl L.Jl —

v

13g-(I) (H NMR)

Current Data Parameters
NAME cd9_191210_29
EXPNO 1
‘ PROCNC 1

F2 - Acguisition Parameters
Date_ 20191210
Time 12.51 h
INSTRUM CAR AV4 500 MHZ BASIC
PROBHD 2150364_0005 ¢
PULPROG zg30
D 65536
SOLVENT D20
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
A0 3.2767399 sec
RG 80
DwW 50.000 usec
DE 16.23 usec
IE 298.0 K
D1 1.00000000 sec
TDO 1
SFCL 499,7470859 MHz
NUC1 1H
Pl 12.00 usec
PLW1 15.53100014 W
¥2 - Processing parameters
ST 65536
SF 499,7439556 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

’ PC 1.00

ULJ Ww*"/ ﬁ kMW)q Mﬂw

8.0

7.5

7.0

| | | I |
6.0 5.5 5.0 4.5 4.0 ppm

S94



S OH OH

13g-(I) (°C NMR)

Current Data Parameters

NAME CD1051
EXPNO 3
PROCNO 1

F2 - Acguisiticn Parameters
Date 20191213
Time 2.21 h

INSTRUM CAB AV4 500 MHZ BASIC
PROBHD 72150364_0005

FULPROG zgpg30

TD 65536

SOLVENT D20

NS 4500

D3 4

SWH 30120.482 Hz

FIDRES 0.919204 Hz

AQ 1.0878977 sec

RG 101

DwW 16.600 usec
usec
K
sec
sec
MHz
usec
W
MHz

usec
15.53100014 W
0.3424499% W
0.17543001 W

FZ2 - Processing parameters
ST 32768

SE 125,6605694 MHz
WDW EM
SSB o]

LB 1.00 Hz
GB )

BC 1.40

LN L R B L B B L L LU N LY NN LA LU N R R L NN AR BLELAL LML ALY NN NN B NLEL L LR ELELEL A BN R R R BN R R R

160 150 140 130 120

90 80
S95

70

60 50 ppm



2Na

S OH
13g-(1) C'P NMR)

OH

Current Dat
NAME C
EXPNC
PRCCNC

F2 - Acguisi
Date_

Time

INSTRUM CAB
PRCEHD Z15
PULFPR
D
SOLVENT
NS

DS

SWH
FIDRES
AQ
RG
DW
DE
TE
D1
D11
TDO
SFO1

Parameters
191210_

ticn Parameters

AV4 (
0364_00¢

81967.211 Hz
2.501441 Hz
0.3997696 sec

4
0 944999 W
0.17549001 W






