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1. General Information

'H NMR and *C NMR spectra were recorded on a Bruker AVANCE 111 spectrometer 300
and 400 MHz (300 and 400 MHz for H NMR; 75 MHz, 100 MHz for
3C NMR and 162 MHz for *'P NMR with TMS as internal reference, and chemical shift (3)
and coupling constant (J) were expressed in ppm and Hz, respectively. HRMS analysis was
obtained on Xevo G2S Q-TOF spectrometer with ESI ionization method. TLC was
performed on using Merck pre-coated TLC plates (Merck 60 Fys4) and detected under UV
light. All the solvents are commercially available analytically pure. Column chromatography
was carried out by using silica gel (100-200 mesh). Reagents and solvents were purified as

per standard procedures.

Details of light source: Manufacturer: Kessil; Model: PR160L; Wavelength: 390 nm,
Distance: 6 cm.

Figure S1 Reaction setup with kessil PR160L- Purple LED 390 nm
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2. General Procedures
2.1. General procedure A for synthesis of p-Ketophosphonates:*

To a solution of LIHMDS (9.80 g, 42 mmol) in THF (1.0 M) cooled in an ice bath and
dimethyl methyl phosphonate (2.72 g, 22 mmol) was added. To this mixture was added the
aryl ester (2.72 g, 20 mmol) (either neat or dissolved in a minimal amount of THF) drop-
wise, maintaining the internal temperature of the reaction below 5 °C. The reaction was
stirred at 0°C until complete consumption of the ester as determined by TLC. The mixture
was partitioned between saturated NH,Cl and EtOAc, the aqueous layer was extracted with
EtOAc (20 mL x 3). The combined organic layer was washed with water (20 mL x 2), brine
(20 mL x 2), dried over Na,SO, and the solvent removed in vacuo. Crude product as such

used for further reaction.

LIHMDS ( 1M) O(OR?2),
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2.2. General procedure B for synthesis of diazo phosphonate derivatives® 2

To a stirred solution of phosphonate ester (2.28 g, 10 mmol) and TsN; (2.16g, 11 mmol) in
acetonitrile was added K,COj3 (2.07 g, 15 mmol) and the resulting mixture was stirred at
room temperature for overnight. The reaction mixture was filtered through a pad of Celite

and washed with EtOAc (20 mL x 3). The solvent was evaporated under reduce pressure and



the residue was purified by column chromatography using EtOAc/petroleum ether as eluent

to furnish the pure diazo compound 1.
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2.3 General procedure C for the synthesis of a-amido-f-keto phosphonates

The reaction tube was charged with diazo-phosphonate (0.10 g, 0.39 mmol) and nitrile (7.86
mmol) in DCM (4 mL). The mixture was stirred under irradiation of light (390 nm) for 2
hours. After the completion of the reaction was confirmed by TLC, the solvent was
evaporated under reduced pressure. The crude was purified by column chromatography using

EtOAc/Hexanes as an eluent to furnish the corresponding a-amido-p-keto phosphonates.
3. Mechanistic Studies:

3.1 Reaction without nitrile

The reaction tube was charged with diazo-phosphonate 1a (0.39 mmol) in DCM (4 mL) was
allowed to stir under purple LED (390 nm) for 2 hours. The formation of the B-keto-

phosphonate ester 1a’ was initially confirmed by TLC, after purified by column
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chromatography (65% yield) was further confirmed by *H and **C NMR spectroscopy is

shown below (Figure S2).
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Figure S2: *H and **C NMR spectrum of compound 1a’
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3.2 Reaction with dry DCM

The reaction tube was charged with diazo-phosphonate 1a (0.39 mmol) in dry DCM (2 mL)
purged with nitrogen was allowed to stir under purple LED (390 nm) for 2 hours under
oxygen atmosphere. After two hours, the expected p-keto-phosphonate ester 1a’ was not
formed and the starting material diazophosphonate 1a was completely decomposed.

3.3 Reaction with benzamide

The reaction tube was charged with diazophosphonate 1a (0.39 mmol) and benzamide 2a’
(0.81 mmol) in DCM (4 mL) was added and allowed to stir under purple LED (390 nm) for 2
hours. After two hours the expected product 3a was not formed and the starting material 2a’
was recovered completely.

3.4 Analysis of reaction mixture

The reaction tube was charged with diazophosphonate 1a (0.39 mmol) and benzonitrile 2a
(7.86 mmol) in DCM (4 mL). The mixture was stirred under irradiation of light (390 nm) for
half an hour. Then the reaction mixture was analysed with HRMS immediately, for the

detection of intermediates formed during reaction (Scheme S3-S5).
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Figure S3: HRMS spectrum of intermediate 3a: Calcd. [M+H]" for Ci;Hi1gNOsP:
348.1000; Obs: 348.1000.
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Figure S4: HRMS spectrum of intermediate D: Calcd. [M+H]" for C1oH1305P: 245.0578;
Obs: 245.0561
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Figure S5: HRMS spectrum of intermediate C: Calcd. [M+]" for C37H;7NO4P: 330.0895;
Obs: 330.0882.

S7



4. Characterization of Products

Dimethyl (1-benzamido-2-oxo-2-phenylethyl)phosphonate (3a)?

___________________

3a (66 mg) was synthesized following general procedure C; White solid; 70% yield (eluent:
EtOAc/Hexanes = 2:3); *H NMR (300 MHz, CDCls): 54 8.13 (d, J = 7.8 Hz, 2H), 7.88 (d, J =
7.8 Hz, 2H), 7.64 (t, J = 7.2 Hz, 1H), 7.55-7.44 (m, 5H), 6.45 (dd, J = 8.4 Hz, 8.4 Hz, 1H),
3.78-3.72 (m, 6H); *C NMR (75 MHz, CDCls): 8¢ 192.5, 166.6, 134.9, 134.3, 133.4, 132.0,
129.5,129.4, 128.7, 127.3, 54.3 (t, J = 36 Hz), 53.9 (d, J = 6.0 Hz), 52.6.

Dimethyl (1-(4-methylbenzamido)-2-oxo-2-phenylethyl)phosphonate (3b)*

____________________________

____________________________

3b (71 mg) was synthesized following general procedure C; White solid; 72% yield (eluent:
EtOAc/Hexanes = 2:3); *H NMR (300 MHz, CDCls): 818.13 (d, J = 7.8 Hz, 2H), 7.78 (d, J =
8.1 Hz, 2H), 7.66-7.61 (m, 1H), 7.54-7.45 (m, 3H), 7.27 (d, J = 5.1 Hz, 2H), 6.46 (dd, J = 8.4
Hz, J = 8.4 Hz, 1H), 3.77-3.72 (m, 6H), 2.41 (s, 3H); **C NMR (75 MHz, CDCls): 8¢ 192.5,
166.5 (d, J = 3.7 Hz), 142.7, 134.8, 134.5, 130.4, 129.4 (t, J = 6.0 Hz), 128.8, 127.5, 127.4,
54.2 (d, J = 14.2 Hz), 54.0 (d, J = 7.5 Hz), 52.5, 21.6; *'P NMR (162 MHz, CDCl3) &p 18.38.

Dimethyl (1-(4-methoxybenzamido)-2-oxo-2-phenylethyl)phosphonate (3c)

O  PO(OMe),

0 :

@AHV =

Ph X

MeO i

e mmm e - =

3c (77 mg) was synthesized following general procedure C; White solid; 75% vyield (eluent:
EtOAc/Hexanes = 2:3); 'H NMR (300 MHz, CDCls): 818.12 (d, J = 7.2 Hz, 2H), 7.83 (d, J =
8.7 Hz, 2H), 7.65-7.60 (m, 1H), 7.54-7.49 (m, 1H), 6.95 (d, J = 8.7 Hz, 2H), 7.25 (s, 2H),
6.43 (dd, J = 8.4 Hz, 8.4 Hz, 1H), 3.86 (s, 3H), 3.77-3.70 (m, 6H); *C NMR (75 MHz,
CDCl3): 6¢ 193.4, 163.1, 135.1, 134.2, 129.4, 129.2, 128.7, 125.7, 114.0, 55.4, 54.5, 53.9 (Jcp
= 6.7 Hz), 52.6; HRMS: [M+H]" calculated for CygH,;NOgP: 378.1106, Found: 378.1103.

S8



Dimethyl (1-(3-methoxybenzamido)-2-oxo-2-phenylethyl)phosphonate (3d)

_______________________

_______________________

3d (73 mg) was synthesized following general procedure C; White solid; 71% yield (eluent:
EtOAc/Hexanes = 2:3); *H NMR (300 MHz, CDCls): 814 8.13 (d, J = 7.8 Hz, 2H), 7.65 (t, J =
7.2 Hz, 1H); 7.54 (d, J = 7.5 Hz, 1H), 7.50 (d, J= 4.5 Hz, 1H), 7.46-7.40 (m, 3H), 7.36 (d, J
=8.4 HZ, 1H), 7.08 (d, J = 7.8 Hz, 1H), 6.45 (dd, J = 8.4 Hz, J = 8.4 Hz, 1H), 3.86 (s, 3H),
3.78-3.73 (m, 6H); *C NMR (75 MHz, CDCls): 8¢ 192.3, 166.5, 166.4, 159.9, 134.6 (d, J =
3.0 Hz), 1345, 129.7, 129.4, 128.7, 119.1, 118.4, 112.5, 55.5, 54.1 (Jcp = 6.7 Hz), 52.5;
HRMS: [M+H]" calculated for CigH,1NOgP: 378.1106, Found: 378.1107.

Dimethyl (1-(4-fluorobenzamido)-2-oxo-2-phenylethyl)phosphonate (3e)

___________________________

s N
! H :
. J
3e (52 mg) was synthesized following general procedure C; White solid; 52% yield (eluent:
EtOAc/Hexanes = 2:3); 'H NMR (300 MHz, CDCls): 6, 8.12 (d, J = 7.8 Hz, 2H), 7.92-788
(m, 2H), 7.68-7.63 (m, 1H), 7.55-7.50 (m, 2H), 7.44 (d, J = 8.4 Hz, 1H), 7.17-7.12 (m, 2H),
6.43 (dd, J = 8.7 Hz, J = 8.1 Hz, 1H), 3.77-3.71 (m, 6H); *C NMR (75 MHz, CDCls): 8¢
192.3, 165.5 (d, J = 3.7 Hz), 165.1 (d, J = 252 Hz), 134.6, 134.5, 129.8, 129.7, 129.4, 128.7,

115.9, 115.6, 54.0 (Jc, = 6.0 Hz), 52.5; °F NMR (303 MHz, CDCl3) ¢ -106.95.

Dimethyl (1-(4-chlorobenzamido)-2-oxo-2-phenylethyl)phosphonate (3f)

3f (72 mg) was synthesized following general procedure C; White solid; 69% yield (eluent:
EtOAc/Hexanes = 2:3); *H NMR (300 MHz, CDCls): 818.13 (d, J = 7.5 Hz, 2H), 7.82 (d, J =
8.4 Hz, 2H), 7.68-7.63 (m, 1H), 7.56-7.51 (m, 2H), 7.45 (d, J = 8.4 Hz, 2H), 7.40 (s, 1H),
6.42 (dd, J = 8.4 Hz, J = 8.4 Hz, 1H), 3.77-3.70 (m, 6H); *C NMR (75 MHz, CDCls): 8¢
192.4, 165.5 (d, J = 4.5 Hz), 138.5, 134.6, 131.6, 129.4, 129.0, 128.8, 128.7, 54.1 (J¢., = 6.7
Hz), 52.5; *P NMR (162 MHz, CDCls) & 18.06; HRMS: [M+H]" calculated for
C17H13CINOsP: 382.0611, Found: 382.0622.
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Dimethyl (1-(4-bromobenzamido)-2-oxo-2-phenylethyl)phosphonate (3g)

3g (76 mg) was synthesized following general procedure C; White solid; 65% yield (eluent:
EtOAc/Hexanes = 2:3); *H NMR (300 MHz, CDCls): 8148.12 (d, J = 7.5 Hz, 2H), 7.76 (d, J =
8.4 Hz, 2H), 7.68-7.60 (m, 3H), 7.53 (t, J = 7.8 Hz, 2H), 7.44 (d, J = 7.5 Hz, 1H), 6.42 (dd, J
=8.4 Hz, J=8.7 Hz, 1H), 3.77-3.71 (m, 6H); *C NMR (75 MHz, CDCls): 8¢ 192.2, 165.6 (d,
J=3.7Hz), 134.6, 1345, 132.1, 132.0, 129.4, 128.9, 128.8, 127.0, 54.1 (Jc.p = 7.5 Hz), 52.5;
%P NMR (162 MHz, CDCls) & 18.03; HRMS: [M+H]" calculated for Cy7H:1sBrNOsP:
425.0105, Found: 425.0105.

Dimethyl (1-(4-acetylbenzamido)-2-oxo-2-phenylethyl)phosphonate (3h)

______________________________

| o
| @ANV i
' Ph |
+MeOC !

3h (62 mg) was synthesized following general procedure C; White solid; 58% yield (eluent:
EtOAc/Hexanes = 2:3); 'H NMR (300 MHz, CDCls): 818.13 (d, J = 7.2 Hz, 2H), 8.05 (d, J =
8.1 Hz, 2H), 7.98 (d, J = 8.1 Hz, 2H), 7.66 (t, J = 7.5 Hz, 1H), 7.59-7.51 (m, 3H), 6.44 (dd, J
= 8.7 Hz, J = 8.4 Hz, 1H), 3.78-3.72 (m, 6H), 2.65 (s, 3H); *C NMR (75 MHz, CDCls): ¢
197.3, 192.1, 165.7 (d, J = 4.5 Hz), 139.6, 137.0, 134.6, 134.5, 129.4, 128.8, 128.6, 127.6,
54.1 (Jop = 6.7 Hz), 52.6, 26.8; *'P NMR (162 MHz, CDCIl5) & 18.01; HRMS: [M+H]"
calculated for Cj9H21NOgP: 390.1106, Found: 390.1108.

Dimethyl (1-(3-nitrobenzamido)-2-oxo-2-phenylethyl)phosphonate (3i)

N |

)
>

3i (60 mg) was synthesized following general procedure C; White solid; 56% yield (eluent:
EtOAc/Hexanes = 2:3); *H NMR (300 MHz, CDCls): 8y 8.74 (s, 1H), 8.41 (d, J = 8.1 Hz,
1H), 8.22 (d, J = 7.8 Hz, 1H), 8.14 (d, J = 7.2 Hz, 2H), 7.72-7.52 (m, 5H), 6.45 (d, J = 8.4
Hz, J = 8.4 Hz, 1H), 3.79-3.73 (m, 6H); *C NMR (75 MHz, CDCl5): 8¢ 191.9, 164.2, 148.4,
134.9, 134.7, 134.4, 133.1, 129.9, 129.5, 128.8, 126.6, 122.5, 54.2 (J.,, = 6.7 Hz), 52.7,
HRMS: [M+H]" calculated for Ci7H1gN,O-P: 393.0857, Found: 393.0855.
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Dimethyl (2-oxo-2-phenyl-1-(thiophene-2-carboxamido)ethyl)phosphonate (3j)

_____________________

3j (61 mg) was synthesized following general procedure C; White solid; 63% yield (eluent:
EtOAc/Hexanes = 2:3); *H NMR (300 MHz, CDCls): 84 8.11 (d, J = 9.0 Hz, 2H), 7.68-7.62
(m, 2H), 7.55-7.49 (m, 3H), 7.34 (d, J = 8.1 Hz, 1H), 7.13-7.09 (m, 1H), 6.40 (dd, J = 8.1 Hz,
J = 8.4 Hz, 1H), 3.77-3.72 (m, 6H); **C NMR (75 MHz, CDCl3): 8¢ 192.3 (d, J = 0.7 Hz),
161.08, 161.03, 137.5, 134.6, 134.5, 131.0, 129.4, 129.0, 128.7, 127.8, 54.0 (Jc, = 6.0 Hz),
52.3; P NMR (162 MHz, CDCl3) &p 17.9; HRMS: [M+H]" calculated for Ci5H17NOsPS:
354.0565, Found: 354.0564.

Dimethyl (1-acetamido-2-oxo-2-phenylethyl)phosphonate (3k)°

O PO(OMe),

' Me” "N i

___________________

3l (47 mg) was synthesized following general procedure C; White solid; 61% vyield (eluent:
EtOAc/Hexanes = 2:3); 'H NMR (400 MHz, CDCls): 84 8.07 (d, J = 7.2 Hz, 2H), 7.64-7.61
(m, 1H), 7.52-7.48 (m, 2H), 6.98 (d, J = 8.0 Hz, 1H), 6.26 (dd, J = 8.8 Hz, J = 8.8 Hz, 1H),
3.76-3.69 (m, 6H), 2.11 (s, 3H); *C NMR (101 MHz, CDCls): 8¢ 192.5, 169.4 (d, J = 4.4
Hz), 134.7, 134.3, 129.3, 128.7, 53.9 (d, J = 7.0 Hz), 53.7 (d, J = 27.2 Hz), 52.1, 22.9.
HRMS: [M+H]" calculated for C1,H17NOsP: 286.0844, Found: 286.0837.

Dimethyl (1-(2-chloroacetamido)-2-oxo-2-phenylethyl)phosphonate (3I)

e

______________________

3m (51 mg) was synthesized following general procedure C; White solid; 58% yield (eluent:
EtOAc/Hexanes = 2:3); 'H NMR (300 MHz, CDCls): 818.08 (d, J = 7.2 Hz, 2H), 7.80 (d, J =
7.5 Hz, 1H), 7.65 (t, J = 6.6 Hz, 1H), 7.52 (t, J = 7.5 Hz, 2H), 6.17 (dd, J = 8.4 Hz, 8.7 Hz,
1H), 4.15-4.07 (m, 2H), 3.75 (d, J = 11.1 Hz, 6H); *C NMR (75 MHz, CDCls): 5c 191.5,
165.7 (d, J = 3.7 Hz), 134.7, 134.5, 129.5, 128.9, 54.4 (d, J = 6.0 Hz), 51.2 (d, J = 6.7 Hz),
52.5, 42.5; P NMR (162 MHz, CDCls) & 17.27; HRMS: [M+H]* calculated for
C12H16CINOsP: 320.0454, Found: 320.0454.
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Dimethyl (1-(2-bromoacetamido)-2-oxo-2-phenylethyl)phosphonate (3m)

______________________

______________________

3n (60 mg) was synthesized following general procedure C; White solid; 60% yield (eluent:
EtOAc/Hexanes = 2:3); *H NMR (300 MHz, CDCls): 8148.07 (d, J = 7.5 Hz, 2H), 7.84 (d, J =
7.8 Hz, 1H), 7.64 (t, J = 7.2 Hz, 1H), 7.54-7.49 (m, 2H), 6.19 (dd, J = 8.7 Hz, 8.7 Hz, 1H),
3.95 (d, J = 2.7 Hz, 2H), 3.86-3.71 (m, 6H); **C NMR (75 MHz, CDCls): 8¢ 191.5, 165.54,
165.49, 134.6, 134.4, 129.4, 128.8, 54.3 (Jcp = 9.0 Hz), 52.6, 28.2; HRMS: [M+H]"
calculated for C;,H16BrNOsP: 363.9949, Found: 363.9947.

Dimethyl (1-acrylamido-2-oxo-2-phenylethyl)phosphonate (3n)

____________________

30 (49 mg) was synthesized following general procedure C; White solid; 61% yield (eluent:
EtOAc/Hexanes = 2:3); *H NMR (300 MHz, CDCls): 8y 8.07 (d, J = 8.1 Hz, 2H), 7.66-7.61
(m, 1H), 7.53-7.48 (m, 2H), 7.33-7.28 (m, 1H), 6.42-6.29 (m, 2H), 5.74 (dd, J = 1.8 Hz, 2.1
Hz, 1H), 3.78-3.68 (m, 6H); *C NMR (75 MHz, CDCls): 8¢ 192.4, 164.8 (d, J = 4.5 Hz),
134.6, 134.4, 129.7, 129.3, 128.7, 128.1, 54.1 (d, J = 6.7 Hz), 53.7, 51.8; HRMS: [M+H]"
calculated for Cq13H17NOsP: 298.0844, Found: 298.0844.

Dimethyl (1-acetamido-2-oxo-2-(p-tolyl)ethyl)phosphonate (4a)®

___________________________

___________________________

4a (55 mg) was synthesized following general procedure C; White solid; 71% yield (eluent:
EtOAc/Hexanes = 2:3); *H NMR (400 MHz, CDCls): 817.90 (d, J = 6.8 Hz, 2H), 7.23 (d, J =
6.4 Hz, 2H), 6.76 (d, J = 7.2 Hz, 1H), 6.15 (dd, J = 7.2 Hz, J = 6.8 Hz, 1H), 3.67-3.62 (m,
6H), 2.35 (s, 3H), 2.03 (d, J = 0.8 Hz, 3H); *C NMR (101 MHz, CDCls): 8¢ 191.8, 169.33,
169.29, 145.6, 132.1, 129.5, 129.4, 53.8 (J.p = 12.1 Hz), 52.0, 23.0, 21.8.

Dimethyl (1-acetamido-2-(4-methoxyphenyl)-2-oxoethyl)phosphonate (4b)?

s

____________________________
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4b (57 mg) was synthesized following general procedure C; White solid; 74% yield (eluent:
EtOAc/Hexanes = 2:3); *H NMR (300 MHz, CDCls): 54 8.06 (d, J = 9.0 Hz, 2H), 7.05 (d, J =
8.7 Hz, 1H), 6.97 (d, J = 9.0 Hz, 2H), 6.21 (dd, J = 8.7 Hz, J = 8.7 Hz, 1H), 3.89 (s, 3H),
3.76-3.71 (m, 6H), 2.10 (s, 3H); *C NMR (75 MHz, CDCls): 8¢ 190.5, 169.8 (d, J = 4.5Hz),
164.7, 131.9, 127.5, 114.0, 55.6, 53.9 (Jo = 6.7 Hz), 51.4, 22.9; *'P NMR (162 MHz,
CDCI13) 6p 19.01.

Dimethyl (1-acetamido-2-(4-chlorophenyl)-2-oxoethyl)phosphonate (4c)?

4c (49 mg) was synthesized following general procedure C; White solid; 62% vyield (eluent:
EtOAc/Hexanes = 2:3); *H NMR (400 MHz, CDCls): 81 7.93 (d, J = 6.8 Hz, 2H), 7.65 (d, J =
6.8 Hz, 2H), 6.97 (d, J = 6.4 Hz, 1H), 6.19 (dd, J = 6.8 Hz, J = 7.2 Hz, 1H), 3.76-3.72 (m,
6H), 2.11 (s, 3H); *C NMR (101 MHz, CDCls): 8¢ 191.7, 169.5, 169.4, 133.4, 132.0, 130.7,
129.9, 53.9 (Jcp = 7.0 Hz), 52.2, 22.9.

Dimethyl (1-acetamido-2-(2-chlorophenyl)-2-oxoethyl)phosphonate (4d)

©/U\(PO(OMe)25
5 HN_ _Me
| \n/ E

4d (46 mg) was synthesized following general procedure C; White solid; 60% yield (eluent:
EtOAc/Hexanes = 2:3); 'H NMR (300 MHz, CDCls): 817.70 (d, J = 7.8 Hz, 1H), 7.46 (d, J =
3.6 Hz, 2H), 7.42-7.35 (m, 1H), 6.93 (d, J = 8.4 Hz, 1H), 6.26 (dd, J = 8.7 Hz, J = 9.0 Hz,
1H), 3.75-3.64 (m, 6H), 2.12 (s, 3H); *C NMR (75 MHz, CDCls): 8¢ 194.2 (d, J = 2.2 Hz),
169.77, 169.70, 136.3, 132.8, 132.0, 130.8, 130.2, 126.8, 54.0 (Jcp, = 6.7 Hz), 45.3, 22.9;
HRMS: [M+H]" calculated for C15H16CINOsP: 320.0454, Found: 320.0450.

Dimethyl (1-acetamido-2-(4-bromophenyl)-2-oxoethyl)phosphonate (4e)?

4e (48 mg) was synthesized following general procedure C; White solid; 63% yield (eluent:
EtOAc/Hexanes = 2:3); *H NMR (400 MHz, CDCls): 8 8.03-8.00 (m, 2H), 7.47 (d, J = 8.4
Hz, 2H), 6.96 (d, J = 8.4 Hz, 1H), 6.19 (dd, J = 8.8 Hz, J = 8.8 Hz, 1H), 3.76-3.72 (m, 6H),
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2.10 (d, J = 0.8 Hz, 3H); **C NMR (101 MHz, CDCls): ¢ 191.4, 169.5, 169.4, 141.0, 133.0,
130.7, 129.0, 53.9 (J¢p = 7.0 Hz), 52.2, 22.9.

Dimethyl (1-acetamido-2-oxo-2-(4-(trifluoromethyl)phenyl)ethyl)phosphonate (4f)°

____________________________

4f (43 mg) was synthesized following general procedure C; White solid; 57% yield (eluent:
EtOAc/Hexanes = 2:3); *H NMR (300 MHz, CDCls): 54 8.18 (d, J = 7.8 Hz, 2H), 7.77 (d, J =
8.1 Hz, 2H), 6.94 (d, J = 7.8 Hz, 1H), 6.23 (dd, J = 8.7 Hz, J = 8.7 Hz, 1H), 3.78-3.73 (m,
6H), 2.12 (s, 3H); *C NMR (75 MHz, CDCls): 8¢ 192.0, 169.5, 137.4, 129.6, 125.79, 125.74,
54.1 (Jep = 9.7 Hz), 52.3 (d, J = 7.0 Hz), 22.9; °F NMR (303 MHz, CDCl3) 8¢ -63.31.

Dimethyl (1-acetamido-2-(3-nitrophenyl)-2-oxoethyl)phosphonate (4g)

______________________

! O A
i PO(OMe),!
5 N Mo ;
\__NO, o J

49 (43 mg) was synthesized following general procedure C; White solid; 56% yield (eluent:
EtOAc/Hexanes = 2:3); *H NMR (300 MHz, CDCls): 81 8.90 (s, 1H), 8.49-8.41 (m, 2H), 7.73
(t, J = 8.1Hz, 1H), 6.98 (d, J = 8.1Hz, 1H), 6.24 (dd, J = 8.4 Hz, J = 8.4 Hz, 1H), 3.78 (d, J =
11.1 Hz, 6H), 2.13 (s, 3H); *C NMR (75 MHz, CDCl5): 8¢ 190.9, 169.7, 169.6, 148.4, 136.0,
134.8, 129.9, 128.3, 124.1, 54.3 (Jc, = 13.5 Hz), 52.5, 22.8; HRMS: [M+H]" calculated for
C12H16N207P: 331.0695, Found: 331.0695.

Dimethyl (1-benzamido-2-(4-chlorophenyl)-2-oxoethyl)phosphonate (4h)

4h (60 mg) was synthesized following general procedure C; White solid; 65% yield (eluent:
EtOAc/Hexanes = 2:3); *"H NMR (300 MHz, CDCl5): 54 8.08 (d, J = 8.4 Hz, 2H), 7.87 (d, J =
7.2 Hz, 2H), 7.53-7.45 (m, 5H), 6.40 (dd, J = 8.4 Hz, J = 8.4 Hz, 1H), 3.80-3.71 (m, 6H); °C
NMR (75 MHz, CDCls): 6¢ 191.3, 166.68, 166.63, 141.1, 133.1, 132.9, 132.2, 130.8, 129.1,
128.7, 127.3, 54.1 (Jcp = 6.0 Hz), 52.5; HRMS: [M+H]" calculated for Ci3Hi1gNOsP:
382.0611, Found: 382.0622.
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Diethyl (1-acetamido-2-0xo-2-phenylethyl)phosphonate (41)

4i (54 mg) was synthesized following general procedure C; White solid; 68% yield (eluent:
EtOAc/Hexanes = 2:3); *H NMR (300 MHz, CDCls): 84 8.06 (d, J = 7.5 Hz, 2H), 7.64-7.59
(m, 1H), 7.51-7.46 (m, 2H), 7.16 (d, J = 8.4 Hz, 1H), 6.26 (dd, J = 8.7 Hz, J = 9.0 Hz, 1H),
4.16-3.99 (m, 4H), 2.11 (s, 3H), 1.26 (t, J = 7.2 Hz, 3H), 1.14 (t, J = 6.9 Hz, 3H); *C NMR
(75 MHz, CDCl3): 6¢192.8 (d, J = 1.5 Hz), 169.57, 169.51, 135.0, 134.1, 129.2, 128.5, 63.6
(Jep = 4.5 Hz), 54.2, 52.3, 22.9, 16.2 (Jop = 6.0 Hz); HRMS: [M+H]" calculated for
C14H21NOsP: 314.1157, Found: 314.1160.

Diethyl (1-benzamido-2-oxo-2-phenylethyl)phosphonate (4j)

__________________

4j (65 mg) was synthesized following general procedure C; White solid; 70% vyield (eluent:
EtOAc/Hexanes = 2:3); 'H NMR (300 MHz, CDCls): & 8.13 (d, J = 7.8 Hz, 2H), 7.89 (m,
2H), 7.66-7.61(m, 1H), 7.55-7.45 (m, 5Hz, 5H), 6.44 (dd, J = 8.7 Hz, J = 8.7 Hz, 1H), 4.16-
4.11 (m, 4H), 1.25 (t, J = 6.9 Hz, 3H), 1.16 (t, J = 6.9 Hz, 3H); **C NMR (75 MHz, CDCl5):
d¢c 192.7, 166.7, 166.6, 134.9, 134.3, 133.3, 132.0 (d, J = 13.5), 129.4, 128.6 (t, J = 4.5 Hz),
127.3 (d, J = 11.2 Hz), 63.7 (Jcp = 4.5 Hz), 54.8, 52.9, 16.1 (J.., = 6.7 H2).

Diethyl (1-(4-methylbenzamido)-2-oxo-2-phenylethyl)phosphonate (4k)

! O PO(OEt),!

: H :
! Ph
' Me ,

4k (71 mg) was synthesized following general procedure C; White solid; 74% yield (eluent:
EtOAc/Hexanes = 2:3); *H NMR (300 MHz, CDCl5): 648.12 (d, J = 7.8 Hz, 2H), 7.78 (d, J =
7.8 Hz, 2H), 7.62 (d, J = 7.2 Hz, 1H), 7.54-7.49 (m, 2H), 7.41 (d, J = 8.4 Hz, 1H), 7.28-7.25
(m, 2H), 6.44 (dd, J = 8.7 Hz, J = 8.4 Hz, 1H), 4.15-4.07 (m, 4H), 2.41 (s, 3H), 1.24 (t, J =
7.2 Hz, 3H), 1.15 (t, J = 7.2 Hz, 3H); *C NMR (75 MHz, CDCls): 8¢ 192.8, 166.6, 166.5,
142.6, 135.0, 134.2, 130.5, 129.4, 129.3, 128.6, 127.3, 63.7 (Jcp = 6.7 Hz), 54.7, 52.9, 21.5,
16.2 (Jep = 6.0 Hz); HRMS: [M+H]" calculated for CyHsNOsP: 390.1470, Found:
390.1472.
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6. 'H,*C NMR and HRMS Spectra of Products

8ZL'Ey
Loy
592°€
vase!

60+'9
LEF'9N
6Lt'9
805'9”
6Ly
TUPLA,
66%'L
825,
€852
0292
Sb9'L
6992
vL8'L
6682
92181
zs1'g’

9

o001

Lops
“80'T

Lotz |

T@G,m

2.3 .50

f1 (ppm)

0.0

40 35 3.0 25 20 15 1.0 05

4.5

80 85 80 75 70 65 60

9.5

105

[$925
596" mmw
75045
0b5 b5

6594
0L
Toss!

9TELTT
91£'8TT
omtmmjzw
9b5'62T
/B0'ZET%
THH'EET
6EEHET
66°bET

€89'99T—

EEGCOT—

60

40 30 20 10

50

190 180 170 160 150 140 130 120 110 100 90 80 70
f1 (ppm)

200

'H and **C NMR spectra of compound 3a

S17



1%

€L
8EL"
09L”
SLL”

(442
0S¥”
267"
02s”
86T’
TLZ"
182"
8G¥”
X3
TS’
8%S”
819"
2v9”
L99"
TLL®
86L"
LIT"
vT’

4

L S o Sl S el il R )

N

==\

e,

|

0 ppm

11 10

12

mw.Nm
mo.wm/
ma.wm
L2°%8
ST ¥S

yLioL
wﬁrrW.
6s°LL

99°99T
L9957

L9726 T —

pPpm

20

T T T T T T
180 160 140 120 100 80

T
200

'H and **C NMR spectra of compound 3b

S18



lzlo GSK

r];*E:;E-S};: o
®
—
P )
: O  PO(OMe),!
| |
' o
= 0
| |
! Ph
. Me :
A 1
] T T 1 1 1 I 1 1 T T 1 1 T
80 70 60 50 40 30 20 10 0 -10 -20 -30 -40 pPpm

1P NMR spectrum of compound 3b

S19



8.135

-
-
-
-]

TOVOWOMBIT MM OO WY D -}
NNOIT "D VDI RW-R OO

tewByeINART S TS SRERE 2
Lol oot ol S S S S 7. 7 T R R R R ] -

SRR\ assiess W8

(9]
O i:
=
-Uﬁg»
0
o

NAME RA-KP-3-18
EXPNO 1

PROCNO 1
Date_ 20211028
Time 15.27

INSTRUM spect
PROBHD 5 mm DUL 13C-1
_;P_gLPROG zg3l

5536
SOLVENT CDCI3
NS 16

Ds 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
Al 5.3084660 sec
RG 574.7

Dw 81.000 usec

PLIW 16,72050005 W
SFO1 3001318534 MHz

32768
SF 300.1300086 MHz
W EM

SsSB Q
LB 0.30 Hz
GB 0
PC 1.00

12 1 10 9
UG b D LY EE T
=] © =~ g'N ;N
3 S S9ZdnES $88523328
b ] 3388883 NI e g e ] NAME  RA-KP-3-16
- - PR R R MEKOWGWOWWo EXPNO 2
I NN T\ PROCNO 1
Date_ 20211030
Time 4.19
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 6510
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 2298.8
DwW 27.800 usec
DE 6.50 usec
TE 360.0 K
D1 2.00000000 sec
D11 0.03000000 sec
10.63 usec
PL1 -2.00 dB
PL1W 49.76339722 W
SFO1 75.4752953 MHz
= CHANNEL f2 =
CPDPRGZ waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -2.00 dB
PL12 13.46 dB
PL13 16.00 dB
PL2W 16.72050095 W
PL12W 0.47560814 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz
sl
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

'H and *C NMR spectra of compound 3c

S20



DR.RA

KP-3-16 18 (0.677) AM2 (Ar,20000.0,556.28,0.00,LS 10)

"]

1: TOF MS ES+
378.1103 2.35e5
TS TTTTTTTTT ST oSS s m e e A
\
; PO(OMe), !
|
1
| O !
' N '
| H \
' Ph '
= MeO™ > )
379.1140
375.2464 ) ( +78.2650
376.2565 377.2701 " 3789953  |300 '2 3801171 !
376.0969. ] 376.8991 377.9499 ( 2836 379.9008. | 380.3342 380.8064,
T T T Y
376 377 378 379 380

HRMS spectrum of compound 3c

S21



8.147
8.121
7.677
7.653
7.629%
7.558
7.533
7.507
7.492
7.464
7.424
7.406
7.37%
7.351

7.26%
7.100
7.074

6.504
6.476

6.434
6.406
3.865
3.782
3.780
3.771
3.745
3.734

‘MW

{

Current Data Parameters
NAME

RA-KP-4-84
EXPNO 1
PROCNO 1
F2 - Acquisition Parametars
Date_ 20221228
Tima 17.02
1 ' INSTRUM speact
' PO(OMe)2 ! PROBHD 5 mm DUL 13C-1
. ' PULPROG £g30
' | ™ 65536
| N ' SOLVENT coe13
' ' NS 16
1 H Ph 1 DS 2
1 ' SWH 6009.615 Hz
! ' FIDRES 0.091699 Hz
' ' ag 5.4525952 sec
i OMe | RG 228
FS g - DR 83.200 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
™0 1
CHANNEL f1 =
300.1318534 MHz
1H
12.00 usec
12.00000000 W
F2 - Processing parameters
ST 65536
SF 300.1300041 MHz
WDW EM
$sB 0
LB 0.30 Bz
GB 0
PC 1.00
T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 1 0 ppm
i <t o] ﬁ = w| o)
o H| M| | o| ;| O | O ol oy
Nl H| = o] M| o] H| [ ™| ]
o Mmoo @i I~~~ 0N W
© [ WOWHES- oS0 CeNANOHE O M
. ToOWnTNHO NN
o OO0 000N DR S
& [ERCY MO ONNN A IS~ 0w o o
— oA A A A A d A A s wmmn W e
Current Data Parametars
VI N\ Nl P Rk
EXPNO 2
PROCNO 1
F2 - Aequisition Parameters
Date 20221228
Time 18.30
INSTRUM spact
PROBHD 5 mm DUL 13C-1
PULPROG zgpy30
TD 65536
SOLVENT €DeL3
NS 1370
Ds 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
aQ 1.8175317 sec
RG 1150
DH 27.733 usec
DE 6.50 usec
TE 300.0 X
D1 2.00000000 sec
p11 ©.03000000 sac
TDO 1
CHANNEL £l =
75.4752949 MHz
13C
11.00 useac
48.00000000 W
CHANNEL £2 =
300.1312005 MHz
1H
waltzlé
90.00 usec
12.00000000 W
PLW12 0.21333000 W
PLW13 0.10731000 W
F2 - Processing parameters
sT 32768
5F 75.4677485 MHz
WDW EM
sSB [
l LB 1.00 Hz
I L GB 1]
. BC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

'H and *C NMR spectra of compound 3d

S22




DR.RA

RA-KP-4-84 23 (0.861) AM2 (Ar,20000.0,556.28,0.00,LS 10) 1: TOF MS ES+
u:n)W 378.1107 1.50e6

i @) PO(OMe), !
' 1
' o
' 1
i Ph :
' 1
' 1

i
i OMe o

°\°_
360.0998
381.2978
400.0921
353.2660 Akana 360.3233
361.1024 382.3011
354.2702 | DTS
61,3269 373.1149 383.3100 \
bl I E/. 3663723 : 371{006 Va 388.3511391.2830 397.'2717

0xlllIllllYIlIIKIIIIIIIYIIIIII]III|1IIIIII\IIITII|IT
352 354 356 358 360 362 364 366 368 370 372 374 376 378 380 382 384 386 388 390 392 394 396 398 400 402

HRMS spectrum of compound 3d

S23



w© o
r~ 10
~or~
0

=
<
~
©

3.716

Current Data Parameters

Hz

sec

usac
usec

sec

NAME RA-KP—4-90
EXPNO 1
PROCNO 1
F2 — Acquisition Paramsters
Date 20230105
Time 13.42
INSTRUM spect
PROBED 5 mm DUL 13C-1
PULPROG 2g30
TD 65536
SOLVENT cpcl3
NS 16
DS 2
SWH 6009, 615
FIDRES 0.091699
a0 5.4525952
RG 228
DH 83.200
DE 6.50
TE 298.0
DL 1.00000000
TDO 1

'HANNEL £1 =:
300.1318534
1H
12.00
12.00000000

usec
W

F2 - Processing parametars

J uJ A l
T T T T T T T T T T T T
11 10 g 8 7 6 5 4 3 2 1 0 ppm
N%M\Dr—r— iy ]
ol oo | oo | o
Al Al el ol Al ol
)] m G = [~ ™NW Mmoo~
] ©wnn = PR RN S Ay g g TN SOOI
! 333 9eng3aAN
N (- T Te I ] o W N T Ty e e e e
o [ERTRr R DM NN NN O N
(el oo B e A A A A ~Cc~M~ 0w ;nmnmwn
| il u_
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

'H and *C NMR spectra of compound 3e

S24

Curraent Data Parameters

65536
300.1300040
EM

a
0.30
o

1.00

MH=z

NAME RA-KP-4-30
EXENO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230105
Tima 14.49
INSTRUM spect
PROBED 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT cpcl3
NS 1024
Ds 1
SWH 18028.846
FIDRES 0.275098
ag 1.8175317
RG 1030
oW 27.733
DE 6.50
TE 300.0
D1 2.00000000
D11 0.03000000
TDO 1
CHANNEL f1 =:
75.4752949
13c
11.00

48.00000000

usac

=2

MHz

Hz

CHANNEL £2 =
300.1312005
18
CPDPRG[2 waltzlé
PCPD2 90.00
PLW2 12.00000000
PLW12 0.21333000
PLW13 0.10731000
F2Z - Processing parameters
sI 32768
SF 75.4677485
WDW EM
SSB o]
LB 1.00
GB 0
PC 1.40



—-106.954

' (0] PO(OMe),
. .
! N o
. .
! Ph !
| F ;
20 10 0 -10 -20 -30 -40 -50 -60 -70 -110 -130 -150 -170 -190 -210

-90
f1 (ppm)

YENMR spectrum of compound 3e

S25



PP,

40 20

60

S26

80

100

120

&
2
IIIIIIIIIII -
P | — T
|2 |
1 o
1 O N " .
S
1 O 1
e '
1 1
- o
1 o 1
1 1
1 1
1 1 Ls°zs
" " o LY
8IL € " " L a4
ovL'E _ | 5575 554
SGL°€ ! ! ) =
LLL'E . = L <
! Q. 09°5L
€0°LL
mv.EW
vLE'S [0
2079
4428 ]
ZLY "9 o
voZ L
90% "L E 3 THE0T
v L
697" L oo
. 01T
m.nm.h 10°¢ LL"8TT
8ESG L A 6L°821
€9G6°L A\Z0 1 s
9€9°L - o \Z0°Z 29 11
099 L 20 ¢ GHE.\.
€5 8eT "
v89°L
ST8°L
EV8°L 2
8TT 8
EVT’'8
& vs° 591
] 09597 >
o
1
BT 26T
E o
-

'H and *C NMR spectra of compound 3f

160 140

180

200



lab GSK ©
kp—5-22 2]
0
~

(CoTTTTEEEEEm T A E AT '

! QO PO(OMe),!

' '

1 O '

= Y

' 1

: Ph

|C| '

T T T T T T T T T T T T T T T
140 120 100 80 60 40 20 0 -20 -40 -60 -80 =100 -120 Ppm

3'p NMR spectrum of compound 3f

S27



TTssSsa\lem—m= W

HONPEOVNNMUWAISONY M TN ~NOowW ©
THANLOOVONOVNHOMONITON ~nS ~
APV OVLONNTINIITN ot ao el o ©
RN ol ol Sl ol o RN ) nmmnon =

o

~ ]
o
o ]
]
w ]
N -]
P ]

T
11 10 9 8

12 0 ppm
| O m| | O )
AA™ ) o
NC‘I‘("\NO o
S o aeronmorn
a8 oS Sh585888 wno PETTrTS
o 0w SrNNO DD 5 Fanoan
a 34 annasssy ERR AanRna
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

'H and **C NMR spectra of compound 3g

S28



lek GSK

kp-5-24 o
©
-
I’ -------------------------- I
' (0] PO(OMe),!
1
! o
. H !
! I
' Ph '
B )
1
T T T T T T T T T T T T T T T
140 120 100 80 60 40 20 [} -20 -40 -60 -80 -100 -120 Ppm

3P NMR spectrum of compound 3g

S29



DR.RA
KP-4-18A 9 (0.347) AM2 (Ar,20000.0,556.28,0.00,LS 10)

100-

%

!
424.2637

! ! | [
4238817 424.1808 | 4243733
4234020 N g Y sl

!
425.2538

"
424 425

424.9684 J‘ "
S B TG 1 | S

1: TOF MS ES+
426.0105 4.78e4
/2 S
. (0] PO(OMe)y;
1
1
1 O '
‘ H '
1
‘ '
Lo Ph ;
[ "Br _______________________ ]
|
|
|
|
|
‘
|
1 #
: 427.0138
1
| |
1
‘ 427.2974
| ! !
! [ ! ; 1,427.4004 !
4258479 | 4262820 4269026 la27.1507| 427.8433
PEFETIEN T alad el ol o o L L PR . 4\. | SIS SRS - bt 14 mlz
426 427

HRMS spectrum of compound 3g

S30



£69°'C—

9ZL°¢€
(47
€L’
68L°€

66€°9
Lev 9
89¥v°9
Lev-9
692°L
LIS L
(44" 02
L98°L
T6S°L
v’ L
G99°L
069°L
656°L
986 °L
9€0°8
£€90°8
121°8
SV1°8

B NN .

ZT

Ppm

10

11

12

98797 ——

69°L2T
ww,m«ﬁ/
187821
v 6ZT "
pSPET
P9 DET
B.rmﬂ\

89°6€T

8976971
PL G9T

612617 —
LE LET —

[

I

PpPm

0 160 140 120 100 80 60 40 20 0

18

20

'H and *C NMR spectra of compound 3h

S31



laeb GSK

rk-5-33 3
s

T O ~~PO(OMe), !

I o

| N

: Ph !

\MeOC™_ ™" . !

T I T T T T T T T T T T T T
140 120 100 80 60 40 20 0 -20 -40 -60 -80  -100 ppm

1P NMR spectrum of compound 3h

S32



DR.RA

KP-4-44-ACETYL 4 (0.164) AM2 (Ar,20000.0,556.28,0.00,LS 10) 1: TOF MS ES+
390.1108 1,265
100, |
1 i
| !
| |
{
: ' (0] PO(OMe), E
' o
' N '
: H '
' Ph '
[} MeOC ,
| 3823023
391.1148
|
!
|
397.2017
383.2231 3972732
! | | 391.2845 . 200 !1923
3842250 3852270 3gg 555 | | ! 398.2031  399.
| I BN | ‘ 395.2595°96 9684 ( 4002731
[0} + d S | N - TP TS ™ 1 t - L B R e PP ‘T..‘L.__.....Ahl— m/z

T i T
382 383 384 385 386 387 388

391 392

3!|35 396 397 398 399 400 401

HRMS spectrum of compound 3h

S33



AOMANVMAONMTOVONMALNDMIO ©
FONOLANANANON DM N WO LW o
LI NNAATOVOOVOV NSO { oe3
WOWWOWOOOI~MSSSMS0 YWY «

w -
N
[

T
12 11 10 9 8 7 6 5 4

0 ppm

of || O Wj

o o | O L=/ o (=]

o olol o k=
© N H nosaaonta
a B S ARINaA3Gn 0o FHoneo
. 588 GRANSar
o = g et L B o S Curre-t Data Paradstars
o o T AN NNNNN ~r9 TTTTON < Fory g
- - N oHAAAA A A A L 0@ w08 o HAME, <% KP 3 31c¢

EX El

L2 - asquisitior

20

spac
5 mm DUL 13¢

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

'H and *C NMR spectra of compound 3i

S34



DR.RA

RA-KP-4-44BN 13 (0.494) AM2 (Ar,20000.0,556.28,0.00,LS 10) 1: TOF MS ES+
100 393.0855 1.45e5
ittt ~
' (@] PO(OMe)Z:
1
' o |
1
: H !
i
1
! Ph \
! :
! 1
1
i NOy . :
<
382.3019
e
| 397.2726
| | 3833134 | 3940883
| |
| | |
C
| 397.1993
| ssazt7s | 3912846 | 398.2741 !
\! | 2852312 ! 3881167 13012045 | 3950911 | 3sa2712 4003481
| I I 1 3870830 BN 3922557| Il!lagﬁ'0791 | | {1
T T T T

T : ¥ T miz
382 383 384 385 386 387 388 389 300 391 392 393 394 395 395 307 398 399 400 401 402

HRMS spectrum of compound 3i

S35



bl B - N W T T R

HOMWN MW MWW NN

id O Sm

N0 0 MMM MM e .e
W‘W N Srzzent
EXBNO
PROCRO

F2 - Aeguisition Farame
20

Data Parameters

RA-KF-4-82
1

1

Data_ 221227
Time 12.21
INSTRUM spect
PROBED  § mm DUL 13C-1
(TTTTTTT T T T T T e T T T N PULPROG 2530
! ! ™ E65535
' O] PO(OMe)2: SOLVENT epcl3
NS 16
. O | b= 2
NV N ,  =WE £009.615 H:
' \ H | FIDRES 0.091699 H:
1 1 5.4525952 &«
| S Ph [ 203
R oW 83,200 u:
DE 6,50 ur
TE 298.0
Dl 1.00000000 =
TR0 1
sesmmsss CHANMEL f1 =s==m:
FFO1 300.1318534 M
WUl 1H
Pl 12.00 w
PLWL 12. 00000000 W
F2 - Procesaing paramater:
s1 65536
sF 300.1300038 M
WD =M
s5B 0
LE .30 H;
GB 0
PC 1.00
) )|
T T T T T T T T T T T
11 10 B 7 6 5 4 3 2 1 0 ppm
Ol SD o
ol o| o| o of o
ooy o | |
- o @ m N YWY ®nm
o ¢ oo NOWNoTOr D DWW WO~
Rl - e O W Tew Ndooam Current Data Parameters
- o Mmoo oo ~eW o TwwT O HAME RA-KP-4-82
- - A A M~~~ 09 Wnnnmn EXPHO z
vV N2 NV P =
F2 = Aequisition Paramats
Data_ 20221227
Time 12.27
THSTRUM spact
PROBED 5 mm DUL 13C-1
PULPROG zgpg30
™ 65536
SOLVENT cpel3
NS 1024
oS 4
SWH 18028 .846 H:
FIDRES 0.275098 H:
AQ 1.81758317 =
RG 81
oW 27.733 w
DE 6.50 u
TE 300.0 K
Dl 2.00000000 &
D11 0.03000000 s
D0 1
======== CHANNEL £l =====:
SFOL 75. 4752949 M
wcL 13C
31 11.00 w
FLWL 48.00000000 W
HANNEL £2
8FO2 300.1212005 M
wuc2 iH
CPDPRG[2 waltzlé
PCPD2 90.00 u
PLWZ 12.00000000 W
PLW12 0.21333000 W
PLW13 0.10731000 W
F2 - Processing parameter
SI 32768
SF 75.4677485 M
WDH EM
£8B 0
im 1.00 B:
B o
BPC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 a0 &0 40 20 0 ppm

'H and *C NMR spectra of compound 3j

S36



—17.968

140

110

80

60

40

70 -100 -140

20 0 -10 40 -
f1 (ppm)

P NMR spectrum of compound 3j

S37

-180

-220



DR.RA

KP-4-82 12 (0.457) AM2 (Ar,20000.0,556.28,0.00,LS 10) 1: TOF MS ES+
100W 354.0564 3.40e5
J T T T T S A A )
1
N : O PO(OMe);;
i | ' o
| WA H i
1 1 1
| | \ S Ph :
=
358.3675
1355.0628
| | |
. |
| 3423082 | | ‘
| 7 ! | '
| | 359.3144 360 3214
| | | 4 371.1004
! ‘ | || |3%6.0599 | |361.2401 |
| [ | 3s6.3518 | ||
. 01 1 ! | | H } ‘ ( : |381.3258 ! %9.2405  |372-4005
1343.31 ! | g 4 1:369.0703 | |
LM 344.3079 3078 3513008 oo nioel ||| | ] | [ 365.1053 0 03: L | ]
G 1 I . L : — n N e ‘4 - N - ) Lh ! el \le . . —all e e L - A I|l .I II-. L ~lim m.[z

342 344 346

T T T
348 350 352 354 356 3|58 360 362 364 366 368 370 372

HRMS spectrum of compound 3j

S38



000°0-—

0TT'c—

omm.M/
PILEN
9EL'E
Y9L'E

62C'9
ﬁmN.m%
829
+0E'9
L1679
mmm.mw
08¢'L—
L8P
908,
$es'L
119¢
0€9Z
8+9'L
190'8
6.0'8

A~

Fb0E [

Fooe

860

60

FS0C

ko001

ooz |

10 05 0.0

6.0..5.5 5.0 45 40 35 3.0 25 20

95 90 85 80 75 7.0 65

1.5

f1 (ppm)

10.5

096'cT—

0LT'CS
S6S°ES
LS8'ES
TE6'ES
T00°¥S

TEL9LA
mg.mnﬂr
womNn

Eh.mm.ﬂ/
THE'6CT—
T8EPET 7
ChLPET

n.vv.mmﬂv
16+°691

865C6T—

200

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

190

'H and *C NMR spectra of compound 3k

S39



15_02_2023_KP4118_01 10 (0.185) TOF MS ES+
100: 286.0837 3.17e6

e}

269 270 271 272 273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 288 280

HRMS spectrum of compound 3k

540



8.098
8.074
7.814
7.789
7.675
7.653
7.629
7.550
7.525
7.501
7.265
6.244
6.216
6.176
6.147

Wl W

z

H
Ph
A
T T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 2 1 0 ppm
o 0y (= off o )]
| O | i O of|of o
il il il e ol aill ool
o ©0n anrs
8 e RA53 wos covrn o
; . 00 R 558508 8
o 8w Svaa e peania i
8 8e anl8 Heg Sossa o
v WV VAR
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

'H and *C NMR spectra of compound 3l

S41

renz Cata

Parzne
A KRS




lab GSK 2
kp-5-23 N
~
Ll
, PO(OMe),;
' '
' ClI (@) '
1 H 1
1 1
' Ph '
N .
1|
T T T T T T T T T T T T T T
140 120 100 80 60 40 20 0 -20 -40 -60 -80 -100 -120 PPm

3P NMR spectrum of compound 3l

S42



DR.RA

KP-4-63A 19 (0.714) AM2 (Ar,20000.0,556.28,0.00,LS 10) 1: TOF MS ES+
320.0454 2.10e5
100+, |
‘ i
\ |
1 i
' O PO(OMe),;
1 1
e AL o !
L H :
; I .
\ ' Ph '
| N e e e e e e e e e ———— -
ES i
313.2735 ‘
| 322.0434 330.3362
[ [
| .
|
|
|
[ |
| | | |
| | i {
| \
‘ ‘ 321.0484 |
\ w ‘
‘ ‘ \ ‘
1 3142778 1 i | 331.3405
‘ | ‘ 3290055 | |
[ ! ' ‘ ‘ | 323.0452 327.0064 [
| 3060395 30510350 2% 3123248 | 416'i060 ! ' L5 ! | B
| 7 2 U L S 318.2985 l 326.2341 ‘ [ ||l3322881
Sy e T s S Y Ry ORI Y SR B TR R e — — — ALl sz
306 308 310 312 314 316 318 320 322 324 326 328 330 332

HRMS spectrum of compound 3l

543



8.086
8.060
7.873
7.847
7.676
7.652
7.627
7.547
7.521
7.496
7.272
6.246
6.218
6.177
6.149

s\

3.863
3.954
3.864
3.784
3.773
3.755
3.747
3.718

Current Data Farameters
NAME RA-KP-4-81

EXPNC 1
PROCNO 1
; N F2 - Rcquisition Parameters
' (0] PO(OMG)Z, Date 20221227
! ' Time 10.47
1 ' INSTRUM spect
' Br: O ' PROBED 5 mm DUL 13C-1
I N 1 PULPROG zg30
! F+ 1 TD 65536
; Ph 1 SOLVENT [ednled Kc)
! Ns 16
"""""""""" - DS 2
SWH 6009.615 Hz
FIDRES 0.091699 Hz
ag 5.4525952 sec
RG 203
DW 83.200 usec
DE 6.50 usec
TE 298.0 K
D1 1.60000000 sec
TDO 1
= CHANNEL f1 =
300.1318534 MHz
18
12.00 usec

12.00000000 W

F2 — Processing parameters
ST 65536

SF 300.1300027 MHz
WDW EM
88B a
LB 0.30 Bz
GB 1]
J PC 1.00
N - O
T T T T T T T T T T T T T
12 11 10 9 8 7 [ 5 4 3 2 1 0 ppm
o] 00| o] W (=] 0| 00|
| B o3| | Q N |
ol O I N | 0|
™~ 5 Gy g - - O
n n = O = < 00 -~ 0N oo Wnwo o
. .. e e TOUW NN NHY (3]
o " o T O m .
N v © amMma A ~eY vwwewa 0
~ o o M~~~ 0 Wmnwnwnm o~
Current Data Paramatars
\ NI/ N7 SN Racspodosr
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20221227
Tima 10.52
INSTRUM spact
PRCBHD 5 mm DUL 13C-1
PULPROG 2gpg30
TD 65536
SOLVENT cpel3
NS 1024
DS 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG
DW 27.733 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sac
D11 0.032000000 sac
TDO 1
CHANNEL f1
75.47529439
13C
11.00 usec
4800000000 W
CHANNEL f2 =:
300.1312005 MHz
1H
CPDPRG[2 waltzlé
PCPD2 920.00 usec
PLW2 12.00000000 W
PLW12 0.21333000 W
PLW13 0.10731000 W
F2 - Processing parameters
8T 32768
SF 75.4677485 MHz
WDW EM
SSB Q
LB 1.00 Hz
GB Q
PC 1.40
1 Ll 1 1 Ll 1 1 Ll 1 1 1
200 180 180 140 120 100 80 60 40 20 1] ppm

'H and **C NMR spectra of compound 3m

S44



KP-4-81 19 (0.714) AM2 (Ar,20000.0,556.28,0.00,LS 10)
100

%
s

!
363.3254

363.2467

! !
363.4059 363.5801 363.6907

HRMS spectrum of compound 3m

!
363.8741

363.9947

!
3639391 |

364

S45

: (0]
1
' Br
1
1
\ Ph
!
364.2872
| !
! 364.3551
364.2567
!
364.1913 |

364.5041 364 6128

1: TOF MS ES+

!
364.8213

147e4

m/z



NAME

RA-KE—4-106
EXPNOC 4
PROCNG 1
F2 - hcquisition Parameters
Date_ 20230124
Time 14.51
INSTRUM spect
PROBED 5 mm DUL 13C-1
R N PULPRGG zg30
! ™ 65536
. (0] PO(OMe)2 ' SOLVENT €DC13
1 1 NS 32
1 ! Ds 2
! ) ! SWH 6009.615 Hz
! N . FIDRES 0.091699 Hz
. H ' A0 5.4525952 sec
' RG 114
{ oW 83.200 usec
DE 6.50 usec
TE 288.0 K
b1 1.00000000 sec
™0 1

L fl =

300.1318534 MH=z
1H

12.00 usec

12.00000000 W

F2 - Procsssing paramatars
65536

8T
SF 300.1295993 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
BC 1.00
A JJl A al
T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
F—cwm ) ™~
o] | O] | o L=] o [=]
==l ol o
ol o= -~ Yon
-+ h @ LB iy N ol ] O 0 -~ W
. R R N c v - O~
N = = TG0 s o e
o w v Mmoo ~-w ]
— — - A ddAA ~ e~ N1 10 N

<
Y
S
<
S

Current Dota Parameters
RA-KP-4-_06

CHANNET. f1
75.175231% MHz
13
CHANNLL £2
SEC 300, MHz
T 18
+ wzltzls
30.00 usec
lz.o0000
3 .2133 v
FLW.3 0. W
I | J . . |

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

'H and *C NMR spectra of compound 3n
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\ Time 14.06
' INSTRUM spect
! FPROBHD 5 mm DUL 13c-1
! PULPROG 2430
, D 65536
' SOLVENT epe13
' NS 32
1 DS 2
! SWH 6009.615 Hz
! FIDRES 0.091699 Hz
. ag 5.4525952 sec
RG 161
W 83,200 usec
DE 6.50 usec
TE 298.0 K
bl 1.00000000 see
TDO 1
SFOl 300.1318534 MHz
NUC1 1"
Pl 12.00 usec
PLWL 12.00000000 W
F2 - Processing parameters
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sFOL 75.4752949 MHz
KUC1 13¢
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c £2
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CPDPRG[2 waltzlé
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PLWZ 12.00000000 W
PLW12 0.21333000 W
PLW13 0.10731000 W
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NAME RA-KP-4—-CF3
EXPNO 1
PROCNG 1
F2 - Acquisition Parameters
Date 20221222
, Time 13.14
| INSTRUM spect
' PROBHD 5 mm DUL 13C-1
' PULPROG zg30
! TD 6553€6
. SOLVENT cpel3
' NS 18
| DS 2
1 SWH 6009.615 Hz
! FIDRES 0.091699 Hz
! AQ 5.4525852 sec
\ RE 256
DW 83.200 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sac
TDO 1
CHANNEL £1 =
300.1318534 MHz
1H
12.00 usac
12.00000000 W
F2 — Processing parameters
ST
SF 300.1300041 MHz
WDW EM
85B a
LB 0.30 Hz
GB 0
BC 1.00
T T T T T T T T T T T T
11 10 9 8 7 6 -3 4 3 2 1 0 ppm
x| 0| o =)
o| | 0 o ! P=1
ol ey o o o
™ ©0 Vo
=] 1 < W~ Mo moam o
. .o - TOoWw NHONOM a
o o ~ oW . . - .
o 0 M ooNN N ~rw T MmN o
— — A ~r~~ 1N 10 1) 1 o
| \ V W W/ Current Data Parameters

NAME RA-KP-4-CF3
EXPNO 4
PROCNO 1
F2 - Acquisition Parametars
Date 20221224
Time 14.59
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
TD 65536
SOLVENT CDCL3
NS 1024
Ds 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG
DW 27.733 usec
DE 6.50 usec
TE 300.0 K
Dl 2.00000000 sec
D1l 0.03000000 sec
TDO 1
CHANNEL fl ==
75.4752949 MHz
13c
11.00 usec

48.00000000 W

= CHANNEL f2 =

SFO2 300.1312005 MHz
NUC2 1K
CFDPRG([2 waltzlé
PCPD2 90.00 usec
PLW2 12.Q00000000 W
PLW12 0.21333000 W
PLW13 0.10731000 W

F2 - Processing parameters

sI
SF 75.4677485 MHz
wWoW EM
SSB [
LB 1.00 Hz
GB 0

T T T T T T T T T PC 1.40

200

180

140

H

120 100 80 &0 40 20 0 ppm

and **C NMR spectra of compound 4f
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YF NMR spectrum of compound 4f
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L L I R R R mm ™
‘\W W/% \//' \/ Current Data Parameters
NAME RA-KE-4-3N02
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
e e Date_ 20221220
h o) ) Time 19.08
' : INSTRUM spact
' . PROBHD 5 mm DUL 13C-1
' PO(OMe)z, PULPROG 2930
| ' ™ 65536
1 SOLVENT cpels
| ! NS 16
il HN Me ' Ds 2
! \n/ . SWH §009. 615 Hz
: | FIDRES 0.091699 Hz
' AQ 5.4525952 sec
‘o _'_\I_QZ_ ______ Q ________ , G 203
oW 83.200 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
DO 1
== CHANNEL £l ==
sFol 300.1318534 MHz
Nuc1 18
Pl 12.00 usec
PLW1 12.00000000 W
T2 - Processing parameters
st 65536
sF 300.1300014 MHez
WDW EM
SSB 1]
B 0.30 Hz
GB 0
rC 1.00

11 10 9 8 7 6
. H ro §
(=) (=] Q) o (=] O o
™ — [= — 0|
o o H VWMo
o ~w - (=] N N=M™~om w
. - A =+ O 0 TNHOW <0
o - W OO . . IR .
o 0w - MM oNNN r~r~w o TN N
— - A HAHAd N~ NN 00N o
Current Data Parameters
VTN NP S
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Data 20221220
Time 21.01
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT cDpel3
NS 2000
Ds 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
AR 1.8175317 sec
RG 1020
DW 27.733 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO0 1
=i == CHANNEL f1 =
SFOL1 75.4752949 MHz
NUCl 13¢
Pl 11.00 usec
PLW1 48.00000000 W
cl 2
SFO2 300.1312005 MHz
NUCZ 1H
CPDPRG[2 waltz16
PCPD2 20.00 usec
PLW2 12.00000000 W
PLW12 0.21333000 W
PLW12 0.10731000 W
F2 - Processing parameters
51
SF 75.4677485 MHz
WDW EM
SSB o
l 1B 1.00 Hz
& nr o GB o]
PC 1.40

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

'H and *C NMR spectra of compound 4g
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DR.RA

KP-4-3NO2 29 (1.081) AM2 (Ar,20000.0,556.28,0.00,LS 10)

100
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3252339
0——r | ETR—
325

3343058 335.1802
[ | T |V
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1 1
i
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1
L. NO, O ;
331.3398
7
| 3320724
| |
o
3270063 329.2122 . i\ i !
| ‘ sm31e2 | 1 330218 iil | 3322871 .0753 |
326.2341 ‘ I ! \ 1L L |
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HRMS spectrum of compound 4g
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Current Data Parametars

RA-KP-4-88
EXPNO 3
PROCRO 1
F2 - Acquisition Parameters
Date_ 20230104
Tima 11.24
' e} | INSTRUM spect
! ' PROBED 5 mm DUL 13C-1
! PULPROG zg30
' PO(OMe),! 65536
' |  SOLVENT cDCL3
' | NS 16
' | DS 2
! HN Ph ' SWH 6009.615 Hz
:(:| \Tr/ ' FIDRES 0.091699 Hz
' : ag 5.4525952 saec
\ (@] , RG 161
------------------------- - DW 83.200 usec
DE 6.50 usec
TE 298.0 K
Dl 1.00000000 sec
TDO 1
SFOl 300.1318534 MHz
NuC1 1H
P1 12.00 usec
PLW1 12.00000000 W
F2 - Procesaing parameters
s3I 65536
SF 300.1300030 MHz
WDW EM
s8B 0
LB 0.30 Hz
GB 0
pC 1.00

o -]
<
=
w
[
w
[
=
o
B
]

11 10 2
W] | [s]
o|of N ()] Lol
N[ | [=] w0
s w M WMo N
%) [-RF) AHON®©AMM Y OGO ®
. . . MOW TTNHOGIN
~ 0w Y AN oo .. c e e e e
o © 0 OO ONNN Il i s R R
- -~ A A A A A ~es o nnnm
Current Data Parameters
v \\\/% W W NAME RA-KP-4-88
EXPNO 2
PROCNO 1
F2 - Acquisition Parametars
Data 20230104
Time 11.06
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT <pcla
NS 821
DS 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175317 sac
RG 1030
DW 27.733 usec
DE 6.50 usec
TE 300.0 K
Dl 2.00000000 =ec
D11l 0.03000000 sec
TDO 1
CHANNEL £l ==
75.4752949% MHz
13c
11.00 usec
48.00000000 W
CHANNEL f2 ==
300.1312005 MHz
1H
CPDFRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.21333000 W
PLW13 0.10731000 W
FZ - Processing parameters
sI
SE 75.4677485 MHz
WDW EM
SSB o]
_J LB 1.00 Hz
2 L GB <]
M PC 1.40
1 1 1 1 T T T 1 T T 1
200 180 160 140 120 100 80 60 40 20 0 ppm

'H and **C NMR spectra of compound 4h
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DR.RA

KP-4-88 21 (0.788) AM2 (Ar,20000.0,556.28,0.00,LS 10) 1: TOF MS ES+
382.0622 3.03e5
1004 i
: 1
5 | iiillll. .
' ; : o) !
| I '
| : ! PO(OMe),!
| \ '
1 1
l ! ! HN_ _Ph !
| ! '
‘ o ______ _o_ ________ [
|
=
i
1
382.3027
{ 383.0649
|
|

[ | 383.2249 383.3053

1 | | | ! 1

! \ | ' | | : | o | ' !

. 1. ! ! | ! ) 1 | ‘ |

o 1406 SBISET! giemes | 3621855 | 3623951 3826241 02009 agy0730 | gpatsz | 383.4995 337179 43 8289,

S : 1655 26241 3829730 [ 3831539 | 383.4995 383.8
382 383

HRMS spectrum of compound 4h
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Current Data Parameter
NAME

RA-KP-4-8
EXPNO
PROCNO
F2 - Acquisition Param
____________________ N Date_ 2022123
H (@) I Time 19.3
1 : INSTRUM spec
! PROBHD S mm DUL 13C-
! PO(OEt)z: PULPROG zg3
! | ™ 6553
1 ! SOLVENT CDC1
' HN Me . NS 1
! hig . ps
' ! SWH 6009.61
1 (@) ) FIDRES 0.09169
P ettt AQ 5.452595
RG 5
DW 83.20
DE 6.5
TE 298.
D1 1,0000000
D0
mmmmmmms CHANNEL f1 ==
SFO1 300.131853
NUC1 1
Pl 12.0
PLW1 12.0000000
F2 - Processing parameo
sI 6553
SF 300.129990
WOW B
88B 0
,J i
: o8 2 1.0
rc .
T T T T T T T T T 1 v ! (')
12 11 10 9 8 T 6 5 3 2 1 ppm
(=] =101
O[O n
of ||| o o~ ° 4
o |-leilo ‘ < L e
= o r~ - ~mM5 W
0 0 1) 1) o =N NNONMESWD0O o T W
NN o\-m mq-asoo nNeH~FYYLSNM NN O
- ‘o W MmN [l i B s B B | NWY YO
= - - [aal el - R T I ) N -
v \/ NRY NVENVEYY. NNW
NAME RA-KP—4-85
EXPNO 2
PROCNO 1
F2 — Acguisition Parameters
Date 20221231
Time 19.42
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT €DhC13
NS 617
DS 4
SWH 18028.84¢ Hz
FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG 1030
bW 27.733 usec
DE 6.50 usec
TE 300.0 K
Dl 2.00000000 sac
D1l 0.03000000 sec
TDO 1
CHANNEL f1 =
75.475234% MHz
13c
11.00 usec
48.00000000 W
CHANNEL f2 =
300.1312005 MHz
1H
waltzlé
90.00 usec
12.00000000 W
0.21333000 W
0.10731000 W
F2 - Processing parameters
SI
SF 75.4677485 MH=z
WDW EM
S38B o
N N LB 1.00 Hz
GB 0
EC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

'H and *C NMR spectra of compound 4i
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DR.RA

RA-KP-4-85 30 (1.118) AM2 (Ar,20000.0,556.28,0.00,LS 10) 1: TOF MS ES+
’ : 314.1160 3.02e5
100+
e .
i ' 0O !
1
:
! PO(OEt),:
1
1
1
1
' HN_ _Me '
' \n/ !
! 1
1
1
1 313.2746 R © S ,
N
\
2 330.3376
302.3059
(/
1 |
| 315.1190
‘ |331.3410
‘: | |
| |303.3082 . o ' 321.3153 ) 329.2147
“ | ! : O 312.3264 ' 11321 | 3252386  327.0068 ' !
J‘ |304.3027 307.1054 3002088 N2 3181219 510 9938 21238 5p 472 N ; ‘ 'il 332.3416
0,1.|J_._Tu.a__. SIS NS — Al :H i r\ Al 'M. P~ ol L Al ‘l\_ " b ‘ | A O 1_.I| e miz
302 304 306 308 310 312 314 316 318 320 322 324 326 328 330 332

HRMS spectrum of compound 4i
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NAME RA-KP-4-104A
EXPNO 2
PROCNO 1
F2 — Acquisition Parameters
Date_ 20230124
Time 13.06
INSTRUM spect
JTTTToTTTTTTem T \ PROBED 5 mm DUL 13C-1
1 PULPROG zg30
. o PO(OEt)z; ™ 65536
' . SOLVENT cpels
1 . NS 32
! ' D3 2
. ! SWH 6009.615 Hz
' 1 FIDRES 0.091639 Hz
4 AQ 5.4525952 sec
RG 203
DW 83.200 useac
DE 6.50 usec
TE 298.0 K
D1 1.00000000 aew
TDO 1
== CHANNEL f1
sFCl 300.1318534 MHz
NUCL 18
Pl 12.00 usac
PLAL 12.00000000 W
F2 — Processing paramaters
sI 65536
SF 300.1200037 MHz
WDW EM
SSB o
LB 0.30 Hz
GB 0
II PC 1.00
e
T T T T T T T T T T T T
11 10 9 8 7 € 5 4 3 2 1 0 ppm
[ cof | 10} | ) | 9]
O N | i [= [=/ (= k=
| | | <t o] o)
™ - n CO~NOOHMOYTNWO
~ ~ W oOMmMooOwT~wVwnNTm oo WVWOoOMNM MunOwur~mM
S T NMovWrr~W®O MNHHOO
~N w v TTMNAHOO®OOS
o v MEOMOMMONNNNNN ~ceOMMM M N wwwwev
- - Ll e N R R R R Rl e~ VWWW VNN o e
v \\\W W W// W Current Data Paramotors
NAME RA-KP-4-104
EXPNO 2
PROCNO 1
F2 - Acquisition Paramoters
Date_ 20230122
Tima 23.09
INSTRUM spact
PROBHD 5 mm DUL 13C-1
PULPROG =gpg30
TD 65536
SOLVENT CcpC13
NS 1024
DS 4
SWH 18028.846 H=
FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG 1150
DW 27.733 usec
DE 6.50 usec
TE 300.0 K
D1 2.,00000000 sec
D11 0.03000000 sec
DO 1
======== CHANNEL f1 sss=====
SFO1 75.4752949 MHz
NUC1 13c
Pl 11,00 usec
PLW1 48.00000000 W
SFO2 300.1312005 MH=z
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.21333000 W
PLW13 0.10731000 W
F2 - Processing paramoters
SI 3
SF 75.4677485 MHz
WDW EM
l e 0 1.00 H
LB . z
| " 2 cB 0
PC 1.40
! T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

'H and *C NMR spectra of compound 4j
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e e V

Currant Data Paramatars

NAME RA-KP-4-108A
EXPNO 5
PROCNO 1
FZ - Acquisition Parametars
Date 20230208
\ Time 22.52
: O PO(OEt)Z 1 INSTRUM spect
' ! FRCBHD 5 mm DUL 13C-1
I (@) . PULPROG zg30
1 N i TD 65536
! 1 SOLVENT <DCl3
. H ' NS 18
' Ph ! DS 2
' Me ! SWH 6009.615 Hz
A e FIDRES 0.091659 Hz
AQ 5.4525952 sac
RG 144
DW 83.200 usec
DE 6.50 usec
TE 298.0 K
Dl 1.00000000 sec
TDO 1
CHENNEL f1 = =
300.1318534 MHz
1H
12.00 usec
12.00000000 W
F2 - Processing parameters
SI
SF 300.1300031 MHz
WDW EM
&8B a
LB 0.30 Hz
GB 0
PC 1.00
ll__ A -
T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
Cir::Jﬂ1 N | 1y (=4 0 o =2
ol of o] o | m| o =1 — o|o
ol cdl =l vl o ol - < o of m
™ = NArYYrMOo
@© 0N woNmTMOM AW HNMO O NN
- oo F OV WA nmmoN Ao
o~ w W NN SHO 0~ Coe e e e e I
o w W TN MM NNNN O MM O N 0w ww
— el A Ao M~~~ W Wnmn NHH A
Voo SN\ NYANVAY, NN ceesens Daca sapamstors
NAME RA-RP-4-108A
EXPNO §
PROCNO 1
F2 - Acquisition Paramatars
Date_ 20230208
Time 23.51
INSTRUM spect
PROBHD § mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT cpels
NS 1024
DS 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG 1030
DW 27.733 usec
DE 6.50 usec
TE 300.0 X
D1 2.00000000 sac
D11l 0.03000000 sec
TDO 1

= CHANNEL f1 = =
75.4752949 MHz
13cC
11.00 usae
48.00000000 W

[« f2

SFO2 300.1312005 MHz
NUc2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.21333000 W
PLW13 0.10731000 W
F2 — Processing parameters
81 32768
8F 75.4677485 MHz
WDW EM
55B a
LB 1.00 Hz
GB 0

I PC 1.40

| -l: i o
T T T T

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

'H and *C NMR spectra of compound 4k
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DR.RA
KP-4-108A 20 (0.751) AM2 (Ar,20000.0,556.28,0.00,LS 10)

100~ 390.|s472
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| ]
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HRMS spectrum of compound 4k
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