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Experimental:

General: IR spectra were recorded on a Bruker Tensor 37 (FTIR) spectrophotometer. 'H NMR
spectra were recorded on Bruker Avance (400 or 600 MHz) spectrometer at 295 K in CDCls;
chemical shifts (0 ppm) and coupling constants (Hz) are reported in standard fashion
concerning either internal standard tetramethylsilane (TMS) (dy = 0.00 ppm) or CDCl; (dy =
7.26 ppm). BC{!H} NMR spectra were recorded on Bruker Advance (100 or 150 MHz)
spectrometer at RT in CDCl;. Chemical shifts (0 ppm) are reported relative to CDCl; [o¢ =
77.00 ppm (central line of the triplet)]. In the "H-NMR, the following abbreviations were used
throughout: s = singlet, d = doublet, t = triplet, q = quartet, qui = quintet, sept = septet, dd =
doublet of doublet, m = multiplet and br. s = broad singlet. The assignment of signals was
confirmed by 'H, 3C{'H} CPD, and DEPT spectra. Inthe 13C {'"H} NMR, the nature of carbons
(C, CH, CH,, and CHj3) was determined by recording the DEPT-135 spectra. High-resolution
mass spectra (HR-MS) were recorded on an Agilent 6538 UHD Q-TOF electron spray
ionization (ESI) mode and atmospheric pressure chemical ionization (APCI) modes. Melting
points are recorded using Tempo and Mettler FP1 melting point apparatus in capillary tubes
and are uncorrected. A single crystal of 3fa was selected and mounted on an Oxford
SuperNova, Dual, Cu at zero, Eos diffractometer. The crystal was kept at 298 K during data
collection. Using Olex2, the structure was solved with the olex2.solve structure solution
program using direct methods and refined with the olex2. refinement package using
Gauss—Newton minimization. All small-scale reactions were carried out by using a Schlenk
tube. Reactions were monitored by TLC on silica gel using a combination of hexane and ethyl
acetate as eluents. Solvents were distilled before use; petroleum ether the boiling range of
60—80 °C was used. Pd(OAc),, Ac-Gly-OH, AgOAc and 1,1,1,3,3,3-hexafluoro-2-propanol
(HFIP) were purchased from Sigma-Aldrich and used as received. Olefin coupling partners,
DMF, DCM, K,COs3, and HCI were purchased from Sigma-Aldrich/TCI/local sources and used
as received. Acme’s silica gel (60—120 mesh) was used for column chromatography

(approximately 20 g per one gram of crude material).
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With the best template system (T,) toward the formation of meta-olefination product 3aa, the
conditions of the reactions were varied to elevate the yields of 3aa by taking substrate 1a and coupling
partner 2a, and the details are as presented in Table S1. Firstly, the reaction was carried out by using
Pd(OAc), (10 mol%), N-Ac-Gly-OH (40 mol%), AgOAc (2 equiv), in HFIP (1.5 mL) under microwave
irradiation at 85 °C for 30 minutes (entry 1, Table S1). Encouragingly, the product 3aa was isolated in
25% of yield with 92:08 meta-selectivity. When the irradiation temperature has been increased to 100
°C for 30 minutes, consequently, the product 3aa yield was enhanced to 40% (entry 2, Table S1). When
the reaction time was increased to 45 minutes, the yield of the product was further improved to 55%
(entry 3, Table S1). Only a trace amount of product 3aa was afforded when the ligand N-Ac-Gly-OH
was replaced with N-Boc-Gly-OH (entry 4, Table S1). While 30% yield of the product 3aa was obtained
in the presence of the ligand N-Boc-L-valine (entry 5, Table S1). Next, employing CF;CO,Ag as the
oxidant instead of AgOAc, furnished 3aa in a poor 37% of yield (entry 6, Table S1). There was no
much improvement in the yield of 3aa when AgO was used as an oxidant (entry 7, Table S1). To our
delight, the reaction with 2.4 equiv of ethyl acrylate 2a, afforded the product 3aa in 78% of isolated
yield with 92:08 regio-selectivity (entry 8, Table S1). On the other hand, the reaction in solvent mixture,
such as DCE and HFIP (in 1:1 ratio) as the reaction medium, delivered the product 3aa in moderate
45% of yield (entry 9, Table S1). Later the solvent HFIP was replaced with trifluoroethanol;
unfortunately, the product 3aa was not formed (entry 10, Table S1). Overall, based on the above
screening study, the conditions from entry 8 of Table S1 determined to be the best to provide the

requisite product 3aa.

Table S1. Optimization studies.

Pd(OAc), (10 mol%)
L Ligand(40 mol%)
Oxidant (2 equiv)
E
COEL  pep (1.5 mL), temp, MW, time

(1 equiv) a (1.2 equiv) 3aCaOZEt
S.No | Oxidant | Ligand Irradiation temperature (°C) Time Yield (m:0)"
1 AgOAc | N-Ac-Gly-OH 85 30 min | 25% (93:08)
2 AgOAc | N-Ac-Gly-OH 100 30 min | 40% (93:08)
3 AgOAc | N-Ac-Gly-OH 100 45 min | 55% (93:08)
4 AgOAc | N-Boc-Gly-OH 100 45 min | Trace
5 AgOAc | N-Boc-L-valine 100 45 min | 30% (90:10)
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6 Ag(TFA | N-Ac-Gly-OH 100 45 min | 37% (93:08)
)

7 AgO N-Ac-Gly-OH 100 45 min | 35% (93:08)

8b AgOAc | N-Ac-Gly-OH 100 45min | 78% (93:08)

9¢ AgOAc | N-Ac-Gly-OH 100 45 min | 45% (93:08)

10¢ | AgOAc | N-Ac-Gly-OH 100 45min | NR

“Isolated yields of 3aa. *2a (2.4 equiv). ‘DCE and HFIP in 1:1 ratio. ¢ TFE as solvent.

The required precursor 1 have been prepared according to the synthetic sequence, as depicted

in Scheme S1.

R2 _H Q i i
2 J_a re L ci rRe L _o_o
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7 DCM, RT, 1 h DMF, 70 °C, 3 h 1 10a, R ='Bu
Step-1 9 Step-2 10b, R = Me
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Scheme S1. Synthesis of precursor 1.

General Procedure-1 (GP-1) Preparation of Template Precursor (1):

Step 1: To an oven 25 mL round bottom flask charged with a magnetic stirring bar, were added
aniline 7 (1 equiv), and chloroacetyl chloride 8 (1.1 equiv) in dichloromethane (15 mL) as the
solvent. Then to the resulted solution, was added triethylamine (1.5 equiv) dropwise and stirred
at the room temperature for 1 h. The reaction was monitored by TLC. Then, the reaction
mixture was quenched by the addition of an aqueous NH4CI solution and extracted with
dichloromethane (3%x30 mL). The organic layers were washed with saturated NaCl solution,
dried (Na,SO,), and filtered. After evaporating the solvent under reduced pressure, the crude

product 9 was directly subjected to the next step as follows.

Step 2: To an oven dried 25 mL round bottom flask charged with magnetic stirring bar, were
added above crude compound 9 (1 equiv), K,CO; (1.5 equiv), N,N-dimethyl formamide (DMF)
solvent (15 mL), and 2-cyano-2-isobutyl-4-methylpentanoic acid 10a or 2-cyano-2-
methylpropanoic acid 10b (1.2 equiv) under nitrogen atmosphere. The resultant reaction
mixture was stirred at room temperature for 6 h. The reaction conversion was monitored by
TLC. Then, the reaction mixture was quenched by the addition of an aqueous NH4Cl solution
and extracted with ethyl acetate (3%x30 mL). The organic layers were washed with saturated

NaCl solution, dried (Na,SO,), and filtered. Evaporation of the solvent under reduced pressure
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and purification of the crude material by silica gel column chromatography (petroleum

ether/ethyl acetate) furnished the product 1 (77 to 93%), as a colourless/brown liquid or solid.

General Procedure-2 (GP-2) for Microwave Assisted meta-Selective C—H Olefination (3):
An oven-dried 10 mL glass vial equipped with a magnetic stirring bar, was charged with
template bearing substrate 1 (0.2 mmol), olefin 2 (0.48 mmol), Pd(OAc), (5 mg, 10 mol%),
Ac-Gly-OH (10 mg, 40 mol%), AgOAc (67 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP)
(1.5 mL). The resultant reaction mixture was subjected to microwave irradiation 100 °C for 45
minutes. The reaction mixture was cooled to room temperature. The reaction mixture was
diluted with ethyl acetate (15 mL) and filtered through a short pad of celite with an additional
amount of ethyl acetate (15 mL). Evaporation of the solvent(s) under reduced pressure and
purification of the residue by silica gel column chromatography using petroleum ether/ethyl
acetate as the eluent furnished the meta-oletinated product 3 (20 to 80%), as viscous

colourless/yellowish/brown liquid or solid.

Et\NjL/O o}
SEoy

2-(Ethyl(phenyl)amino)-2-oxoethyl 2-cyano-2-isobutyl-4-methylpentanoate (1a): GP-1
was carried out with compound 7a (73 mg, 0.6 mmol), chloroacetyl chloride 9 (80 mg, 0.72
mmol), NEt; (72 mg, 0.72 mmol), dichloromethane (10 mL) at room temperature for 1 h;
followed by 2-cyano-2-isobutyl-4-methylpentanoic acid 10a (145 mg, 0.72 mmol), K,CO;
(124 mg, 0.9 mmol), N,N-Dimethyl formamide (DMF) (5 mL) at 70 °C for 4 h. Purification of
the crude product using silica gel column chromatography (hexane/ethyl acetate, 100/0 to
85/10), furnished the product 1a (197 mg, 92%) as a white solid. [TLC (petroleum ether/ethyl
acetate 90:10, Rf(7a) = 0.70, Rf(1a) = 0.30, UV detection]. Melting point: 80-82 °C. IR (MIR-
ATR, 4000-600 cm™): v, = 2958, 1748, 1679, 1455, 1212, 762 cm’'. 'H NMR (400 MHz,
CDCl3) 6 7.52 - 7.37 (m, 3H), 7.28 — 7.20 (m, 2H), 4.41 (s, 2H), 3.76 (q, /= 7.2 Hz, 2H), 1.98
—1.87 (m, 4H), 1.71 (dd, J=16.3, 8.9 Hz, 2H), 1.12 (t,J = 7.2 Hz, 3H), 1.07 — 1.01 (m, 6H),
0.93 — 0.88 (m, 6H) ppm. C{'H} NMR (101 MHz, CDCl;) 6 169.6, 164.5, 139.9, 130.1 (2C),
128.8, 128.3 (2C), 119.5, 62.8, 47.6, 46.7 (2C), 44.2, 25.8 (2C), 23.3 (2C), 23.0 (20), 12.8
ppm. HRMS (ESI) m/z: [(M+H)]" Calcd for C,;H3;N,03 359.2329 Found 359.2342.
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2-(Methyl(phenyl)amino)-2-oxoethyl 2-cyano-2-isobutyl-4-methylpentanoate (1b): GP-1
was carried out with compound 7b (64 mg, 0.6 mmol), chloroacetyl chloride 9 (80 mg, 0.72
mmol), NEt; (72 mg, 0.72 mmol), dichloromethane (10 mL) at room temperature for 1 h
followed by 2-cyano-2-isobutyl-4-methylpentanoic acid 10a (145 mg, 0.72), K,CO; (124 mg,
0.9 mmol), N,N-Dimethyl formamide (DMF) (5 mL) at 70 °C for 4 h. Purification of crude
product using silica gel column chromatography (hexane/ethyl acetate, 100/0 to 85/10),
furnished the product 1b (192 mg, 93%) as a white solid. [TLC (petroleum ether/ethyl acetate
90:10, Rf(7Tb) = 0.70, Rf(1b) = 0.30, UV detection]. Melting point: 105-107 °C. IR (MIR-ATR,
4000-600 cm™): v,,0 = 2956, 1747, 1679, 1432, 1213, 768 cm!. 'H NMR (400 MHz, CDCl;)
0 7.51-7.38 (m, 3H), 7.30 — 7.24 (m, 2H), 4.48 (s, 2H), 3.29 (s, 3H), 1.94 (ddd, J=12.9, 9.5,
6.4 Hz, 4H), 1.75 — 1.66 (m, 2H), 1.05 (d, J = 6.4 Hz, 6H), 0.91 (d, J = 6.3 Hz, 6H) ppm.
BC{'H} NMR (151 MHz, CDCls) 4 169.6, 165.0, 141.7, 130.2 (2C), 128.7, 127.2 (2C), 119.5,
62.7,47.5,46.7 (2C), 37.4, 25.8 (2C), 23.3 (2C), 22.9 (2C) ppm. HRMS (ESI) m/z: [(M+H)]*
Calcd for C,0H,9N,05 345.2173 Found 345.2170.

T hono

&R

2-(Isobutyl(m-tolyl)amino)-2-oxoethyl 2-cyano-2-isobutyl-4-methylpentanoate (1¢): GP-1
was carried out with compound 7¢ (98 mg, 0.6 mmol), chloroacetyl chloride 9 (80 mg, 0.72
mmol), NEt; (72 mg, 0.72 mmol), dichloromethane (10 mL) at room temperature for 1 h
followed by 2-cyano-2-isobutyl-4-methylpentanoic acid 10a (145 mg, 0.72), K,CO; (124 mg,
0.9 mmol), N,N-Dimethyl formamide (DMF) (5 mL) at 70 °C for 4 h. Purification of crude
product using silica gel column chromatography (hexane/ethyl acetate, 100/0 to 85/10),
furnished the product 1¢ (211 mg, 88%) as a brown liquid. [TLC (petroleum ether/ethyl acetate
90:10, Rf(7¢) = 0.70, Rf(1c) = 0.3, UV detection]. IR (MIR-ATR, 4000-600 cm'): 2960, 17438,
1683, 1455, 1214, 755 Ve = cm’l. 'TH NMR (400 MHz, CDCls) 6 7.32 (d, J = 8.2 Hz, 1H),
7.21 (d, J=17.6 Hz, 1H), 7.08 — 7.03 (m, 2H), 4.43 (s, 2H), 3.55 (d, J = 7.5 Hz, 2H), 2.40 (s,
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3H), 1.96 — 1.85 (m, 4H), 1.77 — 1.66 (m, 3H), 1.04 (d, J= 6.4 Hz, 6H), 0.91 (dd, J=6.5, 4.2
Hz, 12H) ppm. *C{'H} NMR (101 MHz, CDCl;) 3 169.6, 165.1, 140.5, 140.3, 129.8, 129.5,
128.6, 125.1, 119.6, 62.9, 56.3, 47.7, 46.7 (2C), 26.5, 25.8 (2C), 23.4 (2C), 23.0 (20), 21.3
(20), 19.9 (2C) ppm. HRMS (ESI) m/z: [(M+H)]" Calcd for Cy4H37N,03 401.2799 Found
401.2792.

N )Ok/o o
-3

2-(Ethyl(3-methoxyphenyl)amino)-2-oxoethyl  2-cyano-2-isobutyl-4-methylpentanoate
(1d): GP-1 was carried out with compound 7d (90 mg, 0.6 mmol), chloroacetyl chloride 9 (80
mg, 0.72 mmol), NEt; (72 mg, 0.72 mmol), dichloromethane (10 mL) at room temperature for
1 h followed by 2-cyano-2-isobutyl-4-methylpentanoic acid 10a (145 mg, 0.72), K,CO; (124
mg, 0.9 mmol), N,N-Dimethyl formamide (DMF) (5 mL) at 70 °C for 4 h. Purification of crude
product using silica gel column chromatography (hexane/ethyl acetate, 100/0 to 85/10),
furnished the product 1d (207 mg, 89%) as a white solid. [TLC (petroleum ether/ethyl acetate
90:10, Rf(7d) = 0.60, Rf(1d) = 0.20, UV detection]. Melting point: 71-73 °C. IR (MIR-ATR,
4000-600 cm): v, = 2956, 1748, 1679, 1595, 1446, 1280, 1213, 760 cm'!. '"H NMR (400
MHz, CDCls) 6 7.37 (t, J = 8.1 Hz, 1H), 6.95 (dd, J = 8.3, 2.3 Hz, 1H), 6.84 — 6.80 (m, 1H),
6.77 (dd, J=2.2,2.2 Hz, 1H), 4.46 (s, 2H), 3.84 (s, 3H), 3.75 (q, /= 7.2 Hz, 2H), 1.97 — 1.88
(m, 4H), 1.70 (t, J= 6.2 Hz, 2H), 1.12 (t, /= 7.2 Hz, 3H), 1.05 (d, /= 6.3 Hz, 6H), 0.91 (d, J
= 6.2 Hz, 6H) ppm. *C{'H} NMR (101 MHz, CDCl;) 6 169.6, 164.4, 160.7, 141.0, 130.7,
120.4, 119.5, 114.2, 114.0, 62.7, 55.4, 47.6, 46.7 (2C), 44.2, 25.8 (2C), 23.3 (2C), 23.0 (20),
12.9 ppm. HRMS (ESI) m/z: [(M+H)]" Caled for C,,H33N,04 389.2435 Found 389.2448.

@%ﬁ

2-(Ethyl(4-methoxyphenyl)amino)-2-oxoethyl  2-cyano-2-isobutyl-4-methylpentanoate
(1e): GP-1 was carried out with compound 7e (90 mg, 0.6 mmol), chloroacetyl chloride 9 (80
mg, 0.72 mmol), NEt; (72 mg, 0.72 mmol), dichloromethane (10 mL) at room temperature for
1 h followed by 2-cyano-2-isobutyl-4-methylpentanoic acid 10a (145 mg, 0.72), K,CO; (124
mg, 0.9 mmol), N,N-Dimethyl formamide (DMF) (5 mL) at 70 °C for 4 h. Purification of crude
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product using silica gel column chromatography (hexane/ethyl acetate, 100/0 to 85/10),
furnished the product 1e (212 mg, 91%) as a brown liquid. [TLC (petroleum ether/ethyl acetate
90:10, Rf(7e) = 0.60, Rf(1e) = 0.20, UV detection]. IR (MIR-ATR, 4000-600 cm™'): v,,u =
2957, 1748, 1678, 1435, 1213, 1128, 738 cm™'. 'H NMR (400 MHz, CDCl;) 6 7.14 (d, /= 8.9
Hz, 2H), 6.95 (d, J = 8.9 Hz, 2H), 4.39 (s, 2H), 3.83 (s, 3H), 3.70 (q, J = 7.2 Hz, 2H), 1.95 —
1.82 (m, 4H), 1.70 (t, J = 8.1 Hz, 2H), 1.09 (t, /= 7.2 Hz, 3H), 1.03 (d, J = 6.3 Hz, 6H), 0.89
(d, J=6.2 Hz, 6H) ppm. BC{'H} NMR (101 MHz, CDCl;) 8 169.6, 164.8, 159.6, 132.3, 129.4
(20), 119.5,115.2 (20), 62.8, 55.5, 47.6,46.7 (2C), 44.2, 25.8 (2C), 23.3 (2C), 22.9 (20), 12.8
ppm. HRMS (ESI) m/z: [(M+Na)]* Calcd for C,,H3,N,NaO4 411.2254 Found 389.2269.

@%

2-((4-Bromophenyl)(ethyl)amino)-2-oxoethyl 2-cyano-2-isobutyl-4-methylpentanoate
(1f): GP-1 was carried out with compound 7f (119 mg, 0.6 mmol), chloroacetyl chloride 9 (80
mg, 0.72 mmol), NEt; (72 mg, 0.72 mmol), dichloromethane (10 mL) at room temperature for
1 h followed by 2-cyano-2-isobutyl-4-methylpentanoic acid 10a (145 mg, 0.72), K,CO; (124
mg, 0.9 mmol), N,N-Dimethyl formamide (DMF) (5 mL) at 70 °C for 4 h. Purification of crude
product using silica gel column chromatography (hexane/ethyl acetate, 100/0 to 85/10),
furnished the product 1f (235 mg, 90%) as a white solid. [TLC (petroleum ether/ethyl acetate
90:10, Rf(7f) = 0.50, Rf(1f) = 0.30, UV detection]. Melting point: 89-91 °C. IR (MIR-ATR,
4000-600 cm™): v, = 2957, 1746, 1678, 1481, 1423, 1211, 1138, 834 cm™'. 'H NMR (400
MHz, CDCls) 6 7.59 (d, J= 8.5 Hz, 2H), 7.13 (d, /= 8.6 Hz, 2H), 4.38 (s, 2H), 3.72 (q, J=7.2
Hz, 2H), 1.90 (ddd, J = 14.0, 10.9, 6.5 Hz, 4H), 1.72 — 1.65 (m, 2H), 1.09 (t, /= 7.2 Hz, 3H),
1.03 (d, J= 6.3 Hz, 6H), 0.88 (d, J = 6.2 Hz, 6H) ppm. 3C{'H} NMR (101 MHz, CDCl;) 3
169.6, 164.2, 138.9, 133.3 (2C), 130.0 (2C), 122.8, 119.4, 62.7, 47.5, 46.7 (2C), 44.2, 25.8
(20), 23.3 (2C), 22.9 (2C), 12.8 ppm. HRMS (ESI) m/z: [(M+H)]" Calcd for C,;H3¢"’BrN,O;
437.1434 Found 437.1453; Calcd for C,1H303'BrN,Os 439.1414 Found 439.1435.

0
Bty A 0-_0

Cl
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2-((4-Chlorophenyl)(ethyl)amino)-2-oxoethyl 2-cyano-2-isobutyl-4-methylpentanoate
(1g): GP-1 was carried out with compound 7g (93 mg, 0.6 mmol), chloroacetyl chloride 9 (80
mg, 0.72 mmol), NEt; (72 mg, 0.72 mmol), dichloromethane (10 mL) at room temperature for
1 h followed by 2-cyano-2-isobutyl-4-methylpentanoic acid 10a (145 mg, 0.72), K,CO; (124
mg, 0.9 mmol), N,N-Dimethyl formamide (DMF) (5 mL) at 70 °C for 4 h. Purification of crude
product using silica gel column chromatography (hexane/ethyl acetate, 100/0 to 85/10),
furnished the product 1g (207 mg, 88%) as a colourless liquid. [TLC (petroleum ether/ethyl
acetate 90:10, Rf(7g) = 0.50, Rf(1g) = 0.30, UV detection]. IR (MIR-ATR, 4000-600 cm™!):
Vimaxr = 2957, 1747, 1678, 1486, 1420, 1211, 838, 751 cm™'. '"H NMR (400 MHz, CDCl;) 6 7.38
(d,J=8.5Hz, 2H), 7.14 (d, J= 8.6 Hz, 2H), 4.33 (s, 2H), 3.66 (q, J= 7.2 Hz, 2H), 1.91 — 1.76
(m, 4H), 1.73 — 1.57 (m, 2H), 1.04 (t,J=7.2 Hz, 3H), 0.97 (d, /= 6.3 Hz, 6H), 0.83 (d, /= 6.2
Hz, 6H) ppm. BC{'H} NMR (101 MHz, CDCl;) & 169.5, 164.3, 138.4, 134.7, 130.3 (2C),
129.6 (20), 1194, 62.7, 47.5, 46.7 (2C), 44.2, 25.7 (2C), 23.2 (2C), 22.9 (2C), 12.7 ppm.
HRMS (ESI) m/z: [(M+H)]* Caled for C,;H30CIN,O3 393.1939 Found 393.1953.

Me\NjL/O o

Sy

£

2-((4-Fluorophenyl)(methyl)amino)-2-oxoethyl 2-cyano-2-isobutyl-4-methylpentanoate
(1h): GP-1 was carried out with compound 7h (83 mg, 0.6 mmol), chloroacetyl chloride 9 (80
mg, 0.72 mmol), NEt; (72 mg, 0.72 mmol), dichloromethane (10 mL) at room temperature for
1 h followed by 2-cyano-2-isobutyl-4-methylpentanoic acid 10a (145 mg, 0.72), K,CO; (124
mg, 0.9 mmol), N,N-Dimethyl formamide (DMF) (5 mL) at 70 °C for 4 h. Purification of crude
product using silica gel column chromatography (hexane/ethyl acetate, 100/0 to 85/10),
furnished the product 1h (184 mg, 85%) as a colourless liquid. [TLC (petroleum ether/ethyl
acetate 90:10, Rf(7h) = 0.50, Rf(1h) = 0.30, UV detection]. IR (MIR-ATR, 4000-600 cm!):
Vimaxr = 2956, 1736, 1681, 1464, 1277, 1215, 756 cm™'. 'TH NMR (400 MHz, CDCl;) 6 7.31 —
7.23 (m, 2H), 7.16 (dd, J = 8.4, 8.4 Hz, 2H), 4.45 (s, 2H), 3.27 (s, 3H), 1.98 — 1.88 (m, 4H),
1.76 — 1.70 (m, 2H), 1.05 (d, J = 6.4 Hz, 6H), 0.91 (d, J = 6.3 Hz, 6H) ppm. *C{'H} NMR
(101 MHz, CDCls) 6 169.6, 165.1, 162.2 (d, Jcr = 249.9 Hz), 137.7 (d, Jcr = 2.9 Hz), 129.14
(2C, d, Jcr = 8.7 Hz), 119.4, 117.23 (d, Jcr = 22.8 Hz, 2C), 62.6, 47.5, 46.8 (2C), 37.6, 25.8
(2C), 23.3(20),23.0 (2C) ppm. HRMS (ESI) m/z: [(M+H)]* Calcd for C,0H,3FN,05 363.2078
Found 363.2091.
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MeO,C

Methyl  3-(2-((2-cyano-2-isobutyl-4-methylpentanoyl)oxy)-/V-ethylacetamido)benzoate
(1i): GP-1 was carried out with compound 7i (107 mg, 0.6 mmol), chloroacetyl chloride 9 (80
mg, 0.72 mmol), NEt; (72 mg, 0.72 mmol), dichloromethane (10 mL) at room temperature for
1 h followed by 2-cyano-2-isobutyl-4-methylpentanoic acid 10a (145 mg, 0.72), K,CO; (124
mg, 0.9 mmol), N,N-Dimethyl formamide (DMF) (5 mL) at 70 °C for 4 h. Purification of crude
product using silica gel column chromatography (hexane/ethyl acetate, 100/0 to 85/10),
furnished the product 1i (224 mg, 90%) as a colourless liquid. [TLC (petroleum ether/ethyl
acetate 90:10, RA(7i) = 0.40, Rf(1i) = 0.20, UV detection]. IR (MIR-ATR, 4000-600 cm!):
2957, 1729, 1680, 1440, 1286, 1211, 1146, 759 Vv, = cm’l. 'TH NMR (400 MHz, CDCl3) 8
8.09 (d, J=7.8 Hz, 1H), 7.89 (dd, J= 1.7, 1.7 Hz, 1H), 7.57 (dd, J = 7.8, 7.8 Hz, 1H), 7.49 —
7.42 (m, 1H), 4.38 (s, 2H), 3.94 (s, 3H), 3.77 (q, J = 7.1 Hz, 2H), 1.94 — 1.87 (m, 4H), 1.71
(dd, J=10.6, 5.8 Hz, 2H), 1.11 (t, J= 7.2 Hz, 3H), 1.03 (d, J = 6.3 Hz, 6H), 0.88 (d, /= 6.2
Hz, 6H) ppm. 3C{'H} NMR (101 MHz, CDCl;) 6 169.6, 165.7, 164.3, 140.2, 132.8, 132.3,
130.3, 129.9, 129.3, 119.4, 62.7, 52.5, 47.6, 46.7 (2C), 44.3, 25.8 (2C), 23.3 (2C), 23.0 (20),
12.8 ppm. HRMS (ESI) m/z: [(M+H)]" Calcd for C,3H33N,05 417.2384 Found 417.2395.

a0

=5

2-Oxo0-2-(phenylamino)ethyl 2-cyano-2-isobutyl-4-methylpentanoate (1j): GP-1 was
carried out with compound 7j (59 mg, 0.6 mmol), chloroacetyl chloride 9 (80 mg, 0.72 mmol),
NEt; (72 mg, 0.72 mmol), dichloromethane (10 mL) at room temperature for 1 h followed by
2-cyano-2-isobutyl-4-methylpentanoic acid 10a (145 mg, 0.72), K,CO3; (124 mg, 0.9 mmol),
N,N-Dimethyl formamide (DMF) (5 mL) at 70 °C for 4 h. Purification of crude product using
silica gel column chromatography (hexane/ethyl acetate, 100/0 to 85/10), furnished the product
1j (188 mg, 90%) as a colourless liquid. [TLC (petroleum ether/ethyl acetate 90:10, Rf(7j) =
0.50, Rf(1j) = 0.30, UV detection]. IR (MIR-ATR, 4000-600 cm™'): v, = 3312, 2959, 1751,
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1685, 1604, 1543, 1210, 1151, 755 cm™. '"H NMR (400 MHz, CDCl;) & 8.14 (s, 1H), 7.66 —
7.56 (m, 2H), 7.40 — 7.29 (m, 2H), 7.16 (dd, J = 10.7, 4.2 Hz, 1H), 4.76 (s, 2H), 1.95 — 1.87
(m, 4H), 1.80 (dd, J = 10.5, 6.2 Hz, 2H), 1.07 (d, J = 6.4 Hz, 6H), 0.91 (d, J = 6.3 Hz, 6H) ppm.
13C{'H} NMR (101 MHz, CDCls) § 168.1, 163.5, 136.7, 129.1 (2C), 125.0, 119.8, 119.7 (2C),
64.2,47.6,46.9 (2C), 26.0 (2C), 23.3 (2C), 22.5 (2C) ppm. HRMS (ESI) m/z: [(M+H)]* Caled
for C1oH7N,05 331.2016 Found 331.2027.

2-Oxo0-2-(o-tolylamino)ethyl 2-cyano-2-isobutyl-4-methylpentanoate (1k): GP-1 was
carried out with compound 7k (64 mg, 0.6 mmol), chloroacetyl chloride 9 (80 mg, 0.72 mmol),
NEt; (72 mg, 0.72 mmol), dichloromethane (10 mL) at room temperature for 1 h followed by
2-cyano-2-isobutyl-4-methylpentanoic acid 10a (145 mg, 0.72), K,COj3; (124 mg, 0.9 mmol),
N,N-Dimethyl formamide (DMF) (5 mL) at 70 °C for 4 h. Purification of crude product using
silica gel column chromatography (hexane/ethyl acetate, 100/0 to 85/10), furnished the product
1k (159 mg, 77%) as a colourless liquid. [TLC (petroleum ether/ethyl acetate 90:10, RA(7k) =
0.50, Rf(1k) = 0.30, UV detection]. IR (MIR-ATR, 4000-600 cm!): v,,,. = 2958, 1751, 1683,
1530, 1456, 1207, 1149, 752 cm'. 'TH NMR (400 MHz, CDCl3) 6 7.97 — 7.73 (m, 2H), 7.20 —
7.12 (m, 2H), 7.04 (dd, J=7.4, 7.4 Hz, 1H), 4.73 (s, 2H), 2.27 (s, 3H), 1.84 (ddd, /= 10.3, 9.6,
6.1 Hz, 4H), 1.71 (t, J = 6.0 Hz, 2H), 0.99 (d, J = 6.3 Hz, 6H), 0.84 (d, J = 6.3 Hz, 6H) ppm.
BC{'H} NMR (101 MHz, CDCls) & 168.4, 163.5, 134.4, 130.6, 128.9, 126.7, 125.6, 122.5,
119.3, 64.5, 47.30, 47.29 (2C), 26.0 (2C), 23.3 (2C), 22.5 (2C), 17.7 ppm. HRMS (ESI) m/z:
[((M+H)]* Calcd for CyoH9N,03 345.2173 Found 345.2184.

Ph\NLO o)
o\

2-(Diphenylamino)-2-oxoethyl 2-cyano-2-isobutyl-4-methylpentanoate (11): GP-1 was
carried out with compound 71 (101 mg, 0.6 mmol), chloroacetyl chloride 9 (80 mg, 0.72 mmol),
NEt; (72 mg, 0.72 mmol), dichloromethane (10 mL) at room temperature for 1 h followed by
2-cyano-2-isobutyl-4-methylpentanoic acid 10a (145 mg, 0.72), K,COj3 (124 mg, 0.9 mmol),
N,N-Dimethyl formamide (DMF) (5 mL) at 70 °C for 4 h. Purification of crude product using
silica gel column chromatography (hexane/ethyl acetate, 100/0 to 85/10), furnished the product
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11 (204 mg, 84%) as a white solid. [TLC (petroleum ether/ethyl acetate 90:10, Rf{(71) = 0.40,
Rf(11) = 0.20, UV detection]. Melting point: 110-112 °C. IR (MIR-ATR, 4000-600 cm™"): v,
=2957, 1747, 1691, 1389, 1213, 1150, 755, 698 cm™'. '"H NMR (400 MHz, CDCl;) & 7.32 (s,
5H), 4.62 (s, 1H), 1.99 — 1.87 (m, 2H), 1.72 (d, J = 7.4 Hz, 1H), 1.05 (d, J= 6.4 Hz, 3H), 0.91
(d, J= 6.3 Hz, 3H). BC{'H} NMR (101 MHz, CDCl3) 3 169.56, 164.87, 119.46, 77.00, 63.20,
47.51,46.59,25.73,23.29,22.96. HRMS (ESI) m/z: [(M+H)]" Calcd for C,sH3;N,05 407.2329
Found 407.2342.

)
Et\N)k/o o)
&5
|

2-(Ethyl(3-iodophenyl)amino)-2-oxoethyl 2-cyano-2-isobutyl-4-methylpentanoate (1m):
GP-1 was carried out with compound 71 (147 mg, 0.6 mmol), chloroacetyl chloride 9 (80 mg,
0.72 mmol), NEt; (72 mg, 0.72 mmol), dichloromethane (10 mL) at room temperature for 1 h
followed by 2-cyano-2-isobutyl-4-methylpentanoic acid 10a (145 mg, 0.72), K,CO; (124 mg,
0.9 mmol), N,N-Dimethyl formamide (DMF) (5 mL) at 70 °C for 4 h. Purification of crude
product using silica gel column chromatography (hexane/ethyl acetate, 100/0 to 85/10),
furnished the product 1m (241 mg, 83%) as a colourless liquid. [TLC (petroleum ether/ethyl
acetate 90:10, Rf{7m) = 0.50, Rf(1m) = 0.30, UV detection]. IR (MIR-ATR, 4000-600 cm!):
Vimar = 2957, 1748, 1681, 1507, 1216, 1130, 846, 755 cm™!. 'TH NMR (400 MHz, CDCls) & 7.70
(d,J=7.4Hz, 1H), 7.55 (d, J= 1.6 Hz, 1H), 7.21 — 7.10 (m, 2H), 4.35 (s, 2H), 3.67 (q, J= 7.2
Hz, 2H), 1.85 (dt, J = 12.6, 5.0 Hz, 4H), 1.75 — 1.55 (m, 2H), 1.05 (t, /= 7.2 Hz, 3H), 0.98 (d,
J=6.3 Hz, 6H), 0.84 (d, J = 6.2 Hz, 6H) ppm. BC{'H} NMR (101 MHz, CDCl;) 4 169.6,
164.3, 141.2, 138.0, 137.2, 131.5, 127.9, 119.5, 94.8, 62.8, 47.6, 46.7 (2C), 44.5, 25.8 (20),
23.4 (20C), 23.1 (2C), 12.9 ppm. HRMS (ESI) m/z: [(M+H)]* Calcd for C,1H3,IN,O; 485.1296
Found 485.1311.

O
PN 00
Loy
2-Oxo-2-phenoxyethyl 2-cyano-2-isobutyl-4-methylpentanoate (1n): GP-1 was carried out

with compound 7n (58 mg, 0.6 mmol), chloroacetyl chloride 9 (80 mg, 0.72 mmol), NEt; (72

mg, 0.72 mmol), dichloromethane (10 mL) at room temperature for 1 h followed by 2-cyano-
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2-isobutyl-4-methylpentanoic acid 10a (145 mg, 0.72), K,CO; (124 mg, 0.9 mmol), N,N-
Dimethyl formamide (DMF) (5 mL) at 70 °C for 4 h. Purification of crude product using silica
gel column chromatography (hexane/ethyl acetate, 100/0 to 85/10), furnished the product 1n
(174 mg, 88%) as a colourless liquid. [TLC (petroleum ether/ethyl acetate 90:10, Rf{7n) = 0.50,
Rf(1n) = 0.30, UV detection]. 'H NMR (400 MHz, CDCl;) 8 7.44 — 7.34 (m, 2H), 7.31 — 7.21
(m, 1H), 7.15 —7.07 (m, 2H), 4.95 (s, 2H), 1.99 — 1.84 (m, 4H), 1.75 (t, J = 8.2 Hz, 2H), 1.06
(d, J= 6.4 Hz, 6H), 0.92 (d, J = 6.3 Hz, 6H) ppm. BC{'H} NMR (151 MHz, CDCl;) § 169.6,
165.2, 149.8, 129.6, 126.4, 121.1, 119.2, 61.7,47.4,47.1, 25.8, 23.2, 22.9 ppm.

e
@

2-(Ethyl(phenyl)amino)-2-oxoethyl 2-cyano-2-methylpropanoate (10): GP-1 was carried
out with compound 7a (73 mg, 0.6 mmol), chloroacetyl chloride 9 (80 mg, 0.72 mmol), NEt;
(72 mg, 0.72 mmol), dichloromethane (10 mL) at room temperature for 1 h; followed by 2-
cyano-2-methylpropanoic acid 10b (81 mg, 0.72 mmol), K,CO;5 (124 mg, 0.9 mmol), N,N-
Dimethyl formamide (DMF) (5 mL) at 70 °C for 4 h. Purification of the crude product using
silica gel column chromatography (hexane/ethyl acetate, 100/0 to 85/10), furnished the product
1o (154 mg, 94%) as a white solid. [TLC (petroleum ether/ethyl acetate 90:10, Rf(7a) = 0.70,
Rf(10) = 0.30, UV detection]. 'H NMR (400 MHz, CDCl;) & 7.48 — 7.39 (m, 3H), 7.23 (dd, J
=6.8, 1.6 Hz, 2H), 4.41 (s, 2H), 3.73 (q, /= 7.2 Hz, 2H), 1.66 (s, 6H), 1.11 (t, J= 7.2 Hz, 3H)
ppm. BC{'H} NMR (151 MHz, CDCl3) 4 169.4, 164.6, 139.6, 130.1 (2C), 129.9, 128.9, 128.7,
128.2 (2C), 128.1, 120.5, 62.9, 44.2, 38.5, 24.7 (2C), 12.7 ppm.

CO,Et
(E)-2-((3-(3-ethoxy-3-oxoprop-1-en-1-yl)phenyl)(ethyl)amino)-2-oxoethyl 2-cyano-2-
isobutyl-4-methylpentanoate (3aa): GP-2 was carried out with the substrate 1a (71 mg, 0.2
mmol), olefin 2a (48 mg, 0.48 mmol), Pd(OAc), (5 mg, 10 mol %), Ac-Gly-OH (10 mg, 40
mol%), AgOAc (66 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP) (1.5 mL) under
microwave irradiation at 100 °C for 45 minutes. Purification of the crude product using silica

gel column chromatography (hexane/ethyl acetate, 100/0 to 75/25), furnished the product 3aa
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(68 mg, 75%), as a colourless liquid. [TLC (petroleum ether/ethyl acetate 85:15, Rf(1a) = 0.50,
Rf(3aa) =0.30, UV detection]. IR (MIR-ATR, 4000-600 cm'): 2957, 1682, 1439, 1265, 1169,
758 cm!. '"H NMR (400 MHz, CDCl3) 6 7.66 (d, J = 16.0 Hz, 1H), 7.57 (d, J = 7.8 Hz, 1H),
7.49 (dd,J=17.8, 7.8 Hz, 1H), 7.38 (dd, J= 1.7, 1.7 Hz, 1H), 7.28 — 7.24 (m, 1H), 6.47 (d, J =
16.0 Hz, 1H), 4.40 (s, 2H), 4.27 (q, J= 7.1 Hz, 2H), 3.76 (q, J = 7.2 Hz, 2H), 1.94 — 1.87 (m,
4H), 1.72 — 1.68 (m, 2H), 1.34 (t,J=7.1 Hz, 3H), 1.12 (t, /= 7.2 Hz, 3H), 1.03 (d, /= 6.3 Hz,
6H), 0.89 (d, J = 6.2 Hz, 6H) ppm. BC{!H} NMR (101 MHz, CDCl3) 8 169.6, 166.4, 164.3,
142.6, 140.7, 136.7, 130.7, 129.8, 128.1, 127.6, 120.2, 119.5, 62.7, 60.7, 47.6, 46.7 (2C), 44.3,
25.8 (20), 23.3 (2C), 23.0 (2C), 14.2, 12.8 ppm. HRMS (ESI) m/z: [(M+H)]* Calcd for
Cy6H37N,05 457.2697 Found 457.2713.

Me\NLO 0
-3
N

CO,Et
(E)-2-((3-(3-ethoxy-3-oxoprop-1-en-1-yl)phenyl)(methyl)amino)-2-oxoethyl  2-cyano-2-
isobutyl-4-methylpentanoate (3ba): GP-2 was carried out with the substrate 1b (69 mg, 0.2
mmol), olefin 2a (48 mg, 0.48 mmol), Pd(OAc), (5 mg, 10 mol %), Ac-Gly-OH (10 mg, 40
mol%), AgOAc (66 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP) (1.5 mL) under
microwave irradiation at 100 °C for 45 minutes. Purification of crude product using silica gel
column chromatography (hexane/ethyl acetate, 100/0 to 75/25), furnished the product 3ba (69
mg, 78%), as a colourless liquid. [TLC (petroleum ether/ethyl acetate 85:15, Rf(1b) = 0.50,
Rf(3ba) =0.30, UV detection]. IR (MIR-ATR, 4000-600 cm!): 2956, 1744, 1683, 1441, 1271,
1168, 1030, 698 cm™. 'H NMR (400 MHz, CDCl;) 6 7.66 (d, /= 16.0 Hz, 1H), 7.56 (d, J= 7.7
Hz, 1H), 7.49 (dd, J = 7.8, 7.8 Hz, 1H), 7.42 (dd, J = 1.8, 1.8 Hz, 1H), 7.31 — 7.26 (m, 1H),
6.48 (d,/J=16.0 Hz, 1H), 4.47 (s, 2H), 4.28 (q,J= 7.1 Hz, 2H), 3.29 (s, 3H), 1.92 (dt, J=12.6,
5.0 Hz, 4H), 1.71 (td, J = 8.8, 5.3 Hz, 2H), 1.34 (t, /= 7.1 Hz, 3H), 1.05 (d, J = 6.4 Hz, 6H),
0.90 (d, J = 6.2 Hz, 6H) ppm. BC{!H} NMR (151 MHz, CDCl3) 8 169.6, 166.4, 165.0, 142.5,
130.8, 128.7, 128.7, 128.1, 126.5, 120.3, 120.3, 119.5, 62.6, 60.8, 47.6, 46.8 (2C), 37.5, 25.8
(20), 23.3 (2C), 23.0 (2C), 14.2 ppm. HRMS (ESI) m/z: [(M+H)]" Calcd for C,5sH35N,0s5
443.2540 Found 443.2535.
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W/\N)OK/O 0
NC
CO,Et

(E)-2-((3-(3-ethoxy-3-oxoprop-1-en-1-yl)-5-methylphenyl)(isobutyl)amino)-2-oxoethyl 2-
cyano-2-isobutyl-4-methylpentanoate (3ca): GP-2 was carried out with the substrate 1¢ (80
mg, 0.2 mmol), olefin 2a (48 mg, 0.48 mmol), Pd(OAc), (5 mg, 10 mol %), Ac-Gly-OH (10
mg, 40 mol%), AgOAc (66 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP) (1.5 mL) under
microwave irradiation at 100 °C for 45 minutes. Purification of crude product using silica gel
column chromatography (hexane/ethyl acetate, 100/0 to 75/25), furnished the product 3ca (75
mg, 76%), as a yellowish solid. [TLC (petroleum ether/ethyl acetate 85:15, Rf(1¢) = 0.50,
Rf(3ca) = 0.30, UV detection]. Melting point: 98-100 °C. IR (MIR-ATR, 4000-600 cm):
2956, 1688, 1450, 1270, 1164, 1037, 755 cm'!. "TH NMR (400 MHz, CDCl;) 6 7.62 (d, J=16.0
Hz, 1H), 7.36 (s, 1H), 7.19 (s, 1H), 7.07 (s, 1H), 6.44 (d, J=16.0 Hz, 1H), 4.42 (s, 2H), 4.28
(t,J=7.1 Hz, 2H), 3.54 (d, J= 7.5 Hz, 2H), 2.41 (s, 3H), 1.93 — 1.87 (m, 4H), 1.75 — 1.64 (m,
4H), 1.33 (t, J= 7.1 Hz, 3H), 1.03 (d, J = 6.4 Hz, 6H), 0.90 (dd, J = 8.0, 6.5 Hz, 12H) ppm.
BC{'H} NMR (101 MHz, CDCl;) 6 169.6, 166.5, 164.9, 142.9, 141.2, 140.9, 136.4, 130.2,
128.8, 124.6, 119.9, 119.5, 62.8, 60.7, 56.3, 47.6, 46.7 (2C), 26.5, 25.8 (2C), 23.3 (2C), 23.0
(20), 21.2,19.9 (2C), 14.2 ppm. HRMS (ESI) m/z: [(M+H)]* Calcd for Cy9Hy43N,05 499.3166
Found 499.3184.

Et\NjL/O o
-3
e\

CO,Et
(E)-2-((3-(3-ethoxy-3-oxoprop-1-en-1-yl)-5-methoxyphenyl)(ethyl)amino)-2-oxoethyl 2-
cyano-2-isobutyl-4-methylpentanoate (3da): GP-2 was carried out with the substrate 1d (78
mg, 0.2 mmol), olefin 2a (48 mg, 0.48 mmol), Pd(OAc), (5 mg, 10 mol %), Ac-Gly-OH (10
mg, 40 mol%), AgOAc (66 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP) (1.5 mL) under
microwave irradiation at 100 °C for 45 minutes. Purification of crude product using silica gel
column chromatography (hexane/ethyl acetate, 100/0 to 75/25), furnished the product 3da (68
mg, 70%), as a colourless liquid. [TLC (petroleum ether/ethyl acetate 85:15, Rf(1d) = 0.40,
RA(3da)=0.20, UV detection]. IR (MIR-ATR, 4000-600 cm™'): 2958, 1745, 1680, 1592, 1452,
1213, 1168, 699 cm!. 'TH NMR (400 MHz, CDCl3) 6 7.62 (d, J = 16.0 Hz, 1H), 7.36 (t, J= 8.1
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Hz, 1H), 7.08 (s, 1H), 6.99 — 6.95 (m, 51H), 6.82 — 6.74 (m, 2H), 6.46 (d, J = 16.0 Hz, 1H),
4.46 (s, 2H), 4.28 (q, J = 7.2 Hz, 2H), 3.87 (d, J= 3.8 Hz, 3H), 3.84 (s, 2H), 3.75 (dd, J = 7.2,
1.1 Hz, 3H), 1.92 (dt, J=11.2, 5.2 Hz, 4H), 1.71 (dd, J= 16.3, 8.8 Hz, 2H), 1.35 (t, /= 7.1 Hz,
3H), 1.05 (d, J = 6.4 Hz, 6H), 0.91 (d, J = 6.2 Hz, 6H) ppm. *C{'H} NMR (101 MHz, CDCl;)
5169.6, 166.3, 164.3, 161.0, 142.7, 141.6, 137.4, 120.4, 120.0, 119.5, 115.6, 113.2, 62.7, 60.8,
55.6,47.6,46.7 (2C), 4.2, 25.8 (2C), 23.3 (2C), 23.0 (2C), 14.2, 12.9 ppm. HRMS (ESI) m/z:
[(M+H)]* Caled for C,HzoN,Og 487.2803 Found 487.2821.

Ly

CO,Et
(E)-2-((3-(3-ethoxy-3-oxoprop-1-en-1-yl)-4-methoxyphenyl)(ethyl)amino)-2-oxoethyl 2-
cyano-2-isobutyl-4-methylpentanoate (3ea): GP-2 was carried out with the substrate 1e (78
mg, 0.2 mmol), olefin 2a (48 mg, 0.48 mmol), Pd(OAc), (5 mg, 10 mol %), Ac-Gly-OH (10
mg, 40 mol%), AgOAc (66 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP) (1.5 mL) under
microwave irradiation at 100 °C for 45 minutes. Purification of crude product using silica gel
column chromatography (hexane/ethyl acetate, 100/0 to 75/25), furnished the product 3ea (74
mg, 76%), as a colourless liquid. [TLC (petroleum ether/ethyl acetate 85:15, Rf(1e) = 0.40,
Rf(3ea) = 0.20, UV detection]. 'H NMR (400 MHz, CDCl3) & 7.91 (d, J= 16.2 Hz, 1H), 7.35
(d, J=2.6 Hz, 1H), 7.24 —7.17 (m, 1H), 6.98 (d, /= 8.7 Hz, 1H), 6.54 (d, J = 16.2 Hz, 1H),
4.41 (s, 2H), 4.27 (q, J = 7.1 Hz, 2H), 3.93 (s, 3H), 3.72 (q, J = 7.2 Hz, 2H), 1.96 — 1.87 (i,
4H), 1.74 — 1.67 (m, 2H), 1.34 (t, J=7.1 Hz, 3H), 1.11 (t,J=7.2 Hz, 3H), 1.04 (d, /= 6.3 Hz,
6H), 0.90 (d, J = 6.2 Hz, 6H) ppm. BC{!H} NMR (101 MHz, CDCl;) 8 169.6, 166.9, 164.7,
158.1, 138.3, 132.5, 130.9, 128.4, 125.1, 120.6, 119.5, 112.4, 62.7, 60.6, 55.8, 47.6, 46.7 (2C),
44.2,25.8 (2C), 23.3 (2C), 23.0 (2C), 14.3, 12.8 ppm. HRMS (ESI) m/z: [(M+H)]" Calcd for
Cy7H39N,0¢ 487.2803 Found 487.2819.

B ookt

(E)-2-((4-bromo-3-(3-ethoxy-3-oxoprop-1-en-1-yl)phenyl)(ethyl)amino)-2-oxoethyl 2-
cyano-2-isobutyl-4-methylpentanoate (3fa): GP-2 was carried out with the substrate 1f (87
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mg, 0.2 mmol), olefin 2a (48 mg, 0.48 mmol), Pd(OAc), (5 mg, 10 mol%), Ac-Gly-OH (10
mg, 40 mol%), AgOAc (66 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP) (1.5 mL) under
microwave irradiation at 100 °C for 45 minutes. Purification of crude product using silica gel
column chromatography (hexane/ethyl acetate, 100/0 to 75/25), furnished the product 3fa (69
mg, 65%), as a white crystallin solid. [TLC (petroleum ether/ethyl acetate 85:15, Rf(1f) = 0.50,
RA(3fa) = 0.30, UV detection]. Melting point: 121-123 °C. IR (MIR-ATR, 4000-600 cm!):
2958, 1684, 1463, 1270, 1270, 1279 754 cm™!. 'TH NMR (400 MHz, CDCl;) 6 7.98 (d, /= 16.0
Hz, 1H), 7.71 (d, /= 8.4 Hz, 1H), 7.47 (d, /= 2.5 Hz, 1H), 7.13 (dd, /= 8.4, 2.5 Hz, 1H), 6.41
(d, /=159 Hz, 1H), 4.41 (s, 2H), 4.29 (q, /= 7.1 Hz, 2H), 3.74 (q, J = 7.1 Hz, 2H), 1.90 (dt,
J=114,5.0 Hz, 4H), 1.75 — 1.68 (m, 2H), 1.34 (t, /= 7.1 Hz, 3H), 1.12 (t, J = 7.1 Hz, 3H),
1.04 (d, J = 6.2 Hz, 6H), 0.89 (d, J = 6.1 Hz, 6H) ppm. 3C{'H} NMR (101 MHz, CDCl;) §
169.6, 165.8, 164.2, 141.4, 139.8, 136.7, 135.2, 130.7, 127.4, 125.2, 122.9, 119.4, 62.7, 60.9,
47.5, 46.8 (2C), 44.4, 25.8 (2C), 23.3 (20), 23.0 (20), 14.2, 12.9 ppm. HRMS (ESI) m/z:
[(M+H)]" Calcd for CysH36"°BrN,Os 535.1802 Found 535.1795; Calcd for CysH368'BrN,Os
537.1782 Found 537.1782.

0
Eta A0 O
cl

COOEt
(E)-2-((4-chloro-3-(3-ethoxy-3-oxoprop-1-en-1-yl)phenyl)(ethyl)amino)-2-oxoethyl 2-
cyano-2-isobutyl-4-methylpentanoate (3ga): GP-2 was carried out with the substrate 1g (78
mg, 0.2 mmol), olefin 2a (48 mg, 0.48 mmol), Pd(OAc), (5 mg, 10 mol%), Ac-Gly-OH (10
mg, 40 mol%), AgOAc (66 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP) (1.5 mL) under
microwave irradiation at 100 °C for 45 minutes. Purification of crude product using silica gel
column chromatography (hexane/ethyl acetate, 100/0 to 75/25), furnished the product 3ga (60
mg, 61%), as a colourless liquid. [TLC (petroleum ether/ethyl acetate 85:15, Rf(1g) = 0.50,
RA(3ga) =0.30, UV detection]. IR (MIR-ATR, 4000-600 cm'): 2960, 1720, 1683, 1465, 1263,
1173, 1030, 733 cm™'. '"H NMR (400 MHz, CDCl;) 6 7.96 (d, J=16.1 Hz, 1H), 7.46 (d, /= 8.4
Hz, 1H), 7.43 (d, J = 2.5 Hz, 1H), 7.15 (dd, J = 8.4, 2.5 Hz, 1H), 6.39 (d, J = 16.0 Hz, 1H),
4.34 (s, 2H), 4.23 (q, /= 7.1 Hz, 2H), 3.68 (q, J = 7.2 Hz, 2H), 1.89 — 1.81 (m, 4H), 1.64 (dd,
J=16.3, 8.9 Hz, 2H), 1.28 (t, /= 7.1 Hz, 3H), 1.06 (t, /= 7.1 Hz, 3H), 0.98 (d, J = 6.3 Hz,
6H), 0.83 (d, J = 6.2 Hz, 6H) ppm. BC{!H} NMR (151 MHz, CDCI;) 8 169.6, 165.9, 164.3,
139.1, 138.8, 131.9, 130.5, 129.7, 127.3, 122.7, 119.4, 62.7, 60.9, 47.5, 46.8 (2C), 44.4, 25.8
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(2C), 23.3 (2C), 23.0 (2C), 142, 12.8 ppm. HRMS (ESI) m/z: [(M+H)]* Caled for
Cs6H36CIN,O5 491.2307 Found 491.2299.

Me\N)OK/o 0
oy
<FjW\cozEt
(E)-2-((3-(3-ethoxy-3-oxoprop-1-en-1-yl)-4-fluorophenyl)(methyl)amino)-2-oxoethyl  2-
cyano-2-isobutyl-4-methylpentanoate (3ha): GP-2 was carried out with the substrate 1h (72
mg, 0.2 mmol), olefin 2a (48 mg, 0.48 mmol), Pd(OAc), (5 mg, 10 mol %), Ac-Gly-OH (10
mg, 40 mol%), AgOAc (66 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP) (1.5 mL) under
microwave irradiation at 100 °C for 45 minutes. Purification of crude product using silica gel
column chromatography (hexane/ethyl acetate, 100/0 to 75/25), furnished the product 3ha (57
mg, 62%), as a colourless liquid. [TLC (petroleum ether/ethyl acetate 85:15, Rf(1h) = 0.50,
Rf(3ha) =0.30, UV detection]. IR (MIR-ATR, 4000-600 cm!'): 2958, 1687, 1493, 1493, 1272,
1213, 1172, 756 cm™'. 'H NMR (600 MHz, CDCl;) 8 7.75 (d, J= 16.2 Hz, 1H), 7.46 (dd, J =
6.0, 2.3 Hz, 1H), 7.28 (dd, J=7.1, 4.2 Hz, 1H), 7.21 (t, J=9.0 Hz, 1H), 6.57 (d, J=16.2 Hz,
1H), 4.46 (s, 2H), 4.31 — 4.27 (m, 2H), 3.27 (s, 3H), 1.92 (dd, J = 15.6, 6.4 Hz, 4H), 1.73 —
1.69 (m, 2H), 1.35 (d, J = 7.1 Hz, 3H), 1.05 (d, J = 6.4 Hz, 6H), 0.90 (d, J = 6.2 Hz, 6H).
BC{'H} NMR (151 MHz, CDCl3) 8 169.7, 166.2, 165.0, 160.6 (d, /= 258.4 Hz), 138.2, 135.4,
130.3 (d, J= 8.4 Hz), 127.8, 124.5 (d, /= 13.1 Hz), 122.8 (d,/=5.8 Hz), 119.4, 118.2 (d, J =
23.9 Hz), 62.5, 60.9, 47.5, 46.8 (2C), 37.6, 25.8 (2C), 23.3 (2C), 23.0 (2C), 14.2 ppm. HRMS
(ESI) m/z: [(M+H)]" Calcd for C,5H34FN,0O5 461.2446 Found 461.2461.

0
Eta AN OO
MeOzC

COOEt
Methyl (E)-3-(2-((2-cyano-2-isobutyl-4-methylpentanoyl)oxy)-/N-ethylacetamido)-5-(3-
ethoxy-3-oxoprop-1-en-1-yl)benzoate (3ia): GP-2 was carried out with the substrate 1i (83
mg, 0.2 mmol), olefin 2a (48 mg, 0.48 mmol), Pd(OAc), (5 mg, 10 mol %), Ac-Gly-OH (10
mg, 40 mol%), AgOAc (66 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP) (1.5 mL) under
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microwave irradiation at 100 °C for 45 minutes. Purification of crude product using silica gel
column chromatography (hexane/ethyl acetate, 100/0 to 75/25), furnished the product 3ia (59
mg, 57%), as a colourless liquid. [TLC (petroleum ether/ethyl acetate 85:15, Rf(1i) = 0.40,
Rf(3ia) = 0.30, UV detection]. IR (MIR-ATR, 4000-600 cm™'): 2956, 1746, 1668, 1254, 1214,
749 cm!'. '"H NMR (400 MHz, CDCl;) 8 8.25 (s, 1H), 7.91 — 7.87 (m, 1H), 7.69 (d, J = 16.1
Hz, 1H), 7.57 (t, J = 1.7 Hz, 1H), 6.56 (d, J = 16.0 Hz, 1H), 4.40 (s, 2H), 4.29 (q, /= 7.1 Hz,
2H), 3.97 (s, 3H), 3.78 (d, J = 7.3 Hz, 2H), 1.91 (dd, /= 7.8, 4.4 Hz, 4H), 1.70 (d, J = 7.4 Hz,
2H), 1.35 (t,J=7.1 Hz, 3H), 1.13 (t, J="7.1 Hz, 3H), 1.04 (d, /= 6.3 Hz, 6H), 0.89 (d, /J=6.2
Hz, 6H) ppm. *C{'H} NMR (151 MHz, CDCl3) 8 169.6, 166.1, 165.2, 164.2, 141.5, 141.1,
137.2, 132.8, 131.7, 130.3, 128.9, 121.6, 119.4, 62.6, 60.9, 52.7, 47.6, 46.8, 44.5, 25.8, 23.3,
23.0, 14.2, 12.9 ppm. HRMS (ESI) m/z: [(M+H)]" Calcd for C,sH39N,O7 515.2752 Found
515.2742.

0
NS00

E

toocv/\i) "

(E)-2-((2-(3-ethoxy-3-oxoprop-1-en-1-yl)phenyl)amino)-2-oxoethyl 2-cyano-2-isobutyl-4-
methylpentanoate (3ja): GP-2 was carried out with the substrate 1j (66 mg, 0.2 mmol), olefin
2a (48 mg, 0.48 mmol), Pd(OAc), (5 mg, 10 mol %), Ac-Gly-OH (10 mg, 40 mol%), AgOAc
(66 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP) (1.5 mL) under microwave irradiation
at 100 °C for 45 minutes. Purification of crude product using silica gel column chromatography
(hexane/ethyl acetate, 100/0 to 75/25), furnished the product 3ja (24 mg, 28%), as a colourless
liquid. [TLC (petroleum ether/ethyl acetate 85:15, Rf(1j) = 0.50, Rf(3ja) = 0.30, UV detection].
IR (MIR-ATR, 4000-600 cm!'): 2960, 1749, 1703, 1308, 1264, 1158, 758 cm™!. 'H NMR (400
MHz, CDCl5) é 7.91 (s, 1H), 7.71 (d, J = 15.8 Hz, 1H), 7.65 — 7.59 (m, 1H), 7.51 (d, J=7.9
Hz, 1H), 7.34 (ddd, J=7.9, 7.9, 1.4 Hz, 1H), 7.25 — 7.14 (m, 1H), 6.34 (d, /= 15.8 Hz, 1H),
4.77 (s, 2H), 4.27 — 4.16 (m, 2H), 1.92 — 1.82 (m, 4H), 1.72 (s, 2H), 1.26 (t, J= 7.1 Hz, 4H),
1.00 (dd, J= 7.4, 4.3 Hz, 7TH), 0.85 (dd, J = 6.2, 2.3 Hz, 7H) ppm. *C{'H} NMR (101 MHz,
CDCl,) 6 168.7, 166.8, 166.3, 164.5, 143.8, 143.6, 138.6, 137.3, 134.2, 130.6, 129.6, 129.0,
128.7, 127.4, 126.7, 125.3, 124.5, 121.5, 119.8, 119.3, 119.1, 117.5, 64.3, 64.1, 60.6, 60.5,
47.6, 47.0, 46.8, 26.0, 26.0, 23.3, 22.6, 14.2 ppm. HRMS (ESI) m/z: [(M+H)]" Calcd for
C24H33N,05 429.2384 Found 429.2381.
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(E)-2-((2-(3-ethoxy-3-oxoprop-1-en-1-yl)-6-methylphenyl)amino)-2-oxoethyl 2-cyano-2-
isobutyl-4-methylpentanoate (3ka): GP-2 was carried out with the substrate 1k (69 mg, 0.2
mmol), olefin 2a (48 mg, 0.48 mmol), Pd(OAc), (5 mg, 10 mol %), Ac-Gly-OH (10 mg, 40
mol%), AgOAc (66 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP) (1.5 mL) under
microwave irradiation at 100 °C for 45 minutes. Purification of crude product using silica gel
column chromatography (hexane/ethyl acetate, 100/0 to 75/25), furnished the product 3ka (17
mg, 20%), as a colourless liquid. [TLC (petroleum ether/ethyl acetate 85:15, Rf(1k) = 0.50,
Rf(3ka) = 0.30, UV detection]. IR (MIR-ATR, 4000-600 cm!'): 2960, 1748, 1704, 1528, 1308,
1156, 1033, 761 cm™!'. '"H NMR (400 MHz, CDCl;) & 7.66 (d, J= 15.9 Hz, 1H), 7.62 (s, 1H),
7.49 —7.42 (m, 1H), 7.26 — 7.20 (m, 2H), 6.35 (d, J=15.9 Hz, 1H), 4.81 (s, 2H), 4.17 (q, J =
7.1 Hz, 2H), 2.22 (s, 3H), 1.88 — 1.80 (m, 4H), 1.71 (dt, J = 8.2, 4.1 Hz, 2H), 1.25 (t, J= 7.1
Hz, 4H), 1.01 (d, J = 6.4 Hz, 6H), 0.88 (d, J = 6.3 Hz, 6H) ppm. HRMS (ESI) m/z: [(M+H)]*
Calcd for C,sH35N,05 443.2540 Found 443.2539.

Ph\N)CL/O o
oy
o

COOEt
(E)-2-((3-(3-ethoxy-3-oxoprop-1-en-1-yl)phenyl)(phenyl)amino)-2-oxoethyl  2-cyano-2-
isobutyl-4-methylpentanoate (31a): GP-2 was carried out with the substrate 11 (81 mg, 0.2
mmol), olefin 2a (48 mg, 0.48 mmol), Pd(OAc), (5 mg, 10 mol %), Ac-Gly-OH (10 mg, 40
mol%), AgOAc (66 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP) (1.5 mL) under
microwave irradiation at 100 °C for 45 minutes. Purification of crude product using silica gel
column chromatography (hexane/ethyl acetate, 100/0 to 75/25), furnished the product 3la (73
mg, 73%), as a colourless liquid. [TLC (petroleum ether/ethyl acetate 85:15, Rf(11) = 0.50,
Rf(31a) = 0.30, UV detection]. IR (MIR-ATR, 4000-600 cm'): 2959, 1747, 1698, 1384, 1209,
1170, 756 cm™'. "H NMR (400 MHz, CDCl3) 8 7.82 —7.27 (m, 10H), 6.46 — 6.36 (m, 1H), 4.62
(s, 2H), 4.26 (q, J = 7.1 Hz, 2H), 1.94 (ddd, J = 12.0, 9.2, 6.4 Hz, 4H), 1.73 (td, J = 8.8, 4.4
Hz, 2H), 1.33 (t, J= 7.1 Hz, 3H), 1.05 (d, J= 6.3 Hz, 6H), 0.91 (d, J= 6.3 Hz, 6H). 3C{'H}
NMR (101 MHz, CDCls) 6 169.7, 166.6, 165.1, 119.5, 63.3, 60.7, 47.6, 46.7 (2C), 25.9 (2C),
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23.4 (20), 23.1 (2C), 14.3 ppm. HRMS (ESI) m/z: [(M+H)]" Calcd for C3,H37N,O5 505.2697
Found 505.2685.

CO,Me
(E)-2-(ethyl(3-(3-methoxy-3-oxoprop-1-en-1-yl)phenyl)amino)-2-oxoethyl 2-cyano-2-
isobutyl-4-methylpentanoate (3ab): GP-2 was carried out with the substrate 1a (69 mg, 0.2
mmol), olefin 2b (41 mg, 0.48 mmol), Pd(OAc), (5 mg, 10 mol %), Ac-Gly-OH (10 mg, 40
mol%), AgOAc (66 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP) (1.5 mL) under
microwave irradiation at 100 °C for 45 minutes. Purification of crude product using silica gel
column chromatography (hexane/ethyl acetate, 100/0 to 75/25), furnished the product 3ab (71
mg, 80%), as a colourless liquid. [TLC (petroleum ether/ethyl acetate 85:15, Rf(1a) = 0.50,
Rf(3ab) =0.30, UV detection]. IR (MIR-ATR, 4000-600 cm!): 2955, 1679, 1434, 1267, 1168,
987, 698 cm!. 'H NMR (400 MHz, CDCls) 8 7.67 (d, J = 16.1 Hz, 1H), 7.57 (d, J = 7.8 Hz,
1H), 7.50 (dd, J= 7.8 Hz, 1H), 7.38 (t, /= 1.7 Hz, 1H), 7.30 — 7.25 (m, 1H), 6.48 (d, /= 16.1
Hz, 1H), 4.41 (s, 2H), 3.82 (s, 3H), 3.75 (dd, J = 8.8, 5.3 Hz, 2H), 1.95 — 1.86 (m, 4H), 1.69
(dd, /=10.1, 6.2 Hz, 2H), 1.12 (t, J= 7.2 Hz, 3H), 1.06 — 1.01 (m, 6H), 0.89 (d, J = 6.2 Hz,
6H) ppm. *C{'H} NMR (101 MHz, CDC]l5) 6 169.6, 166.8, 164.4, 142.9, 140.7, 136.7, 130.7,
129.9, 129.7, 128.2, 127.6, 119.5, 62.7, 51.9, 47.6, 46.7 (2C), 44.3, 25.8 (2C), 23.3 (2C), 23.0
(2C), 12.9 ppm. HRMS (ESI) m/z: [(M+H)]" Calcd for CpsH35N,05 443.2540 Found 443.2555.

o

CO,Me
(E)-2-((3-(3-methoxy-3-oxoprop-1-en-1-yl)phenyl)(methyl)amino)-2-oxoethyl 2-cyano-2-
isobutyl-4-methylpentanoate (3bb): GP-2 was carried out with the substrate 1b (69 mg, 0.2
mmol), olefin 2b (41 mg, 0.48 mmol), Pd(OAc), (5 mg, 10 mol %), Ac-Gly-OH (10 mg, 40
mol%), AgOAc (66 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP) (1.5 mL) under
microwave irradiation at 100 °C for 45 minutes. Purification of crude product using silica gel

column chromatography (hexane/ethyl acetate, 100/0 to 75/25), furnished the product 3bb (68
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mg, 79%), as a colourless liquid. [TLC (petroleum ether/ethyl acetate 85:15, Rf(1b) = 0.50,
Rf(3bb) =0.30, UV detection]. Melting point: 85-87 °C. IR (MIR-ATR, 4000-600 cm'!): 2954,
1682, 1437, 1272, 1168, 1026, 989, 698 cm™'. 'H NMR (400 MHz, CDCl;) 6 7.67 (d, J=16.1
Hz, 1H), 7.56 (d, J= 7.7 Hz, 1H), 7.49 (t, J= 7.7 Hz, 1H), 7.42 (s, 1H), 7.32 — 7.27 (m, 1H),
6.48 (d, J=16.0 Hz, 1H), 4.47 (s, 2H), 3.82 (s, 3H), 3.29 (s, 3H), 1.96 — 1.88 (m, 4H), 1.74 —
1.67 (m, 2H), 1.04 (d, J= 6.3 Hz, 6H), 0.90 (d, /= 6.2 Hz, 6H) ppm. *C{'H} NMR (101 MHz,
CDCl) 8 169.6, 166.8, 165.0, 142.8, 142.5, 136.7, 130.8, 128.7, 128.1, 126.5, 119.8, 119.5,
62.6, 51.9, 47.5, 46.8 (2C), 37.5, 25.8 (2C), 23.3 (2C), 23.0 (2C) ppm. HRMS (ESI) m/z:
[(M+H)]* Calcd for Cy4H33N,05 429.2384 Found 429.2399.

Et\NLO o}
57
o
(E)-2-(ethyl(4-methoxy-3-(3-methoxy-3-oxoprop-1-en-1-yl)phenyl)amino)-2-oxoethyl 2-
cyano-2-isobutyl-4-methylpentanoate (3eb): GP-2 was carried out with the substrate 1e (77
mg, 0.2 mmol), olefin 2b (41 mg, 0.48 mmol), Pd(OAc), (5 mg, 10 mol %), Ac-Gly-OH (10
mg, 40 mol%), AgOAc (66 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP) (1.5 mL) under
microwave irradiation at 100 °C for 45 minutes. Purification of crude product using silica gel
column chromatography (hexane/ethyl acetate, 100/0 to 75/25), furnished the product 3eb (73
mg, 77%), as a white solid. [TLC (petroleum ether/ethyl acetate 85:15, Rf(1e) = 0.40, Rf(3eb)
=0.20, UV detection]. Melting point: 125-127 °C. IR (MIR-ATR, 4000-600 cm'!): 2955, 1678,
1495, 1436, 1263, 1210, 1166, 1027, 749 cm™'. 'H NMR (400 MHz, CDCl3) 6 7.92 (d, J=16.2
Hz, 1H), 7.35 (d, J=2.6 Hz, 1H), 7.22 (dd, J= 8.7, 2.6 Hz, 1H), 6.98 (d, /= 8.7 Hz, 1H), 6.54
(d, J=16.2 Hz, 1H), 4.40 (s, 2H), 3.93 (s, 3H), 3.81 (s, 3H), 3.71 (q, J = 7.2 Hz, 2H), 1.94 —
1.86 (m, 4H), 1.73 — 1.66 (m, 2H), 1.10 (t, J="7.2 Hz, 3H), 1.03 (d, /= 6.3 Hz, 6H), 0.88 (d, J
= 6.2 Hz, 6H) ppm. BC{'H} NMR (101 MHz, CDCl;) 6 169.6, 167.4, 164.8, 158.1, 138.6,
132.5, 131.0, 128.4, 125.0, 120.1, 119.5, 112.4, 62.7, 55.8, 51.7, 47.5, 46.7 (2C), 44.3, 25.8
(2C), 23.3 (20), 23.0 (2C), 12.8 ppm. HRMS (ESI) m/z: [(M+H)]" Calcd for CysH37N,06
473.2646 Found 473.2660.
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(E)-2-((3-(3-(benzyloxy)-3-oxoprop-1-en-1-yl)phenyl)(methyl)amino)-2-oxoethyl 2-
cyano-2-isobutyl-4-methylpentanoate (3bc): GP-2 was carried out with the substrate 1b (69
mg, 0.2 mmol), olefin 2¢ (77 mg, 0.48 mmol), Pd(OAc), (5 mg, 10 mol %), Ac-Gly-OH (10
mg, 40 mol%), AgOAc (66 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP) (1.5 mL) under
microwave irradiation at 100 °C for 45 minutes. Purification of crude product using silica gel
column chromatography (hexane/ethyl acetate, 100/0 to 75/25), furnished the product 3bc (69
mg, 69%), as a colourless liquid. [TLC (petroleum ether/ethyl acetate 85:15, Rf(1b) = 0.50,
Rf(3bec) =0.30, UV detection]. IR (MIR-ATR, 4000—600 cm™"): 2955, 1682, 1590, 1440, 1385,
1268, 1211, 1159, 987, 697 cm'!. "TH NMR (400 MHz, CDCl3) 6 7.70 (d, /= 16.1 Hz, 1H), 7.55
(d, J=7.7Hz, 1H), 7.49 (t, J= 7.8 Hz, 1H), 7.43 — 7.38 (m, 5H), 7.38 — 7.34 (m, 1H), 7.31 —
7.27 (m, 1H), 6.53 (d, J = 16.0 Hz, 1H), 5.26 (s, 2H), 4.47 (s, 2H), 3.29 (s, 3H), 1.92 (dt, J =
12.7,5.0 Hz, 4H), 1.73 — 1.68 (m, 2H), 1.04 (d, J= 6.3 Hz, 6H), 0.89 (d, J = 6.2 Hz, 6H) ppm.
BC{'H} NMR (101 MHz, CDCl;) 6 169.6, 166.1, 164.9, 143.1, 142.4, 136.7, 135.7, 130.8,
128.8, 128.6 (2C), 128.3, 128.3 (2C), 128.1, 119.9, 119.4, 66.6, 62.6, 47.5, 46.8 (2C), 37.5,
25.8 (2C), 23.3 (2C), 23.0 (2C) ppm. HRMS (ESI) m/z: [(M+H)]* Calcd for C;yH37N,0s5
505.2697 Found 505.2713.

(E)-2-(ethyl(4-methoxy-3-(3-0xo0-3-phenoxyprop-1-en-1-yl)phenyl)amino)-2-oxoethyl 2-
cyano-2-isobutyl-4-methylpentanoate (3ed): GP-2 was carried out with the substrate 1e (77
mg, 0.2 mmol), olefin 2d (71 mg, 0.48 mmol), Pd(OAc), (5 mg, 10 mol %), Ac-Gly-OH (10
mg, 40 mol%), AgOAc (66 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP) (1.5 mL) under
microwave irradiation at 100 °C for 45 minutes. Purification of crude product using silica gel
column chromatography (hexane/ethyl acetate, 100/0 to 75/25), furnished the product 3ed (65
mg, 61%), as a colourless liquid. [TLC (petroleum ether/ethyl acetate 85:15, Rf(1e) = 0.40,
Rf(3ed) =0.20, UV detection]. IR (MIR-ATR, 4000-600 cm'): 2958, 1734, 1677, 1492, 1452,
1259, 1200, 1135, 749 cm!. '"H NMR (400 MHz, CDCl;) & 8.09 (d, J = 16.2 Hz, 2H), 7.45 —
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7.37 (m, 6H), 7.31 — 7.21 (m, 6H), 7.20 — 7.14 (m, 4H), 7.02 (d, J = 8.8 Hz, 2H), 6.76 (d, J =
16.2 Hz, 2H), 4.43 (s, 4H), 3.97 (s, 6H), 3.74 (q, J = 7.2 Hz, 4H), 1.98 — 1.86 (m, 8H), 1.75 —
1.67 (m, 4H), 1.13 (t, J = 7.2 Hz, SH), 1.05 (d, J = 6.3 Hz, 12H), 0.90 (d, J = 6.2 Hz, 12H)
ppm. BC{'H} NMR (151 MHz, CDCly) & 169.7, 165.4, 164.7, 158.4, 150.7, 140.3, 132.6,
131.4,129.4, 128.8, 125.8, 124.8, 121.6, 119.7, 119.5, 112.5, 62.8, 55.9, 47.6, 46.8 (2C), 44.3,
25.8 (2C), 23.3 (2C), 23.0 (2C), 12.9 ppm. HRMS (ESI) m/z: [(M+H)]* Calcd for C3;H3oN,04
535.2803 Found 535.2787.

Et\NLO o

EHO,C | OMe

Diethyl 2-(5-(2-((2-cyano-2-isobutyl-4-methylpentanoyl)oxy)-N-ethylacetamido)-2-
methoxyphenyl)maleate (3ee): GP-2 was carried out with the substrate 1e (77 mg, 0.2 mmol),
olefin 2e (82 mg, 0.48 mmol), Pd(OAc), (5§ mg, 10 mol %), Ac-Gly-OH (10 mg, 40 mol%),
AgOAc (66 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP) (1.5 mL) under microwave
irradiation at 100 °C for 45 minutes. Purification of crude product using silica gel column
chromatography (hexane/ethyl acetate, 100/0 to 75/25), furnished the product 3ee (87 mg,
78%), as a colourless liquid. [TLC (petroleum ether/ethyl acetate 85:15, Rf(1e) = 0.30, Rf(3ee)
=0.10, UV detection]. IR (MIR-ATR, 4000—600 cm™"): 2958, 1728, 1678, 1497, 1447, 1261,
1176, 1028, 752 cm™'. '"H NMR (400 MHz, CDCl3) 6 7.24 (d, J=2.6 Hz, 1H), 7.20 (d, J=2.6
Hz, 1H), 6.98 (d, J = 8.7 Hz, 1H), 6.44 (s, 1H), 4.39 (s, 2H), 4.38 — 4.32 (m, 2H), 4.25 (q, J =
7.1 Hz, 2H), 3.87 (s, 3H), 3.72 — 3.67 (m, 2H), 1.92 (dt, /= 11.2, 5.0 Hz, 4H), 1.74 — 1.68 (m,
2H), 1.33 (dt,J=12.2, 7.1 Hz, 6H), 1.10 (t, J= 7.2 Hz, 3H), 1.05 (d, /= 6.3 Hz, 6H), 0.90 (d,
J=6.2 Hz, 6H) ppm. BC{'H} NMR (101 MHz, CDCl;) 8 169.6, 167.2, 164.8, 164.7, 157.5,
143.0, 132.7, 131.1, 129.6, 125.5, 123.5, 119.5, 112.7, 62.7, 61.7, 61.1, 56.0, 47.6, 46.8 (2C),
44.3,25.8 (2C), 23.3 (2C),23.0 (20C), 14.1, 14.0, 12.8 ppm. HRMS (ESI) m/z: [(M+H)]* Calcd
for C30H43N,05 559.3014 Found 559.3007.

o)
Et\N)K/o o
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(E)-2-(ethyl(4-methoxy-3-(4-methoxy-4-oxobut-2-en-2-yl)phenyl)amino)-2-oxoethyl  2-
cyano-2-isobutyl-4-methylpentanoate (3ef): GP-2 was carried out with the substrate 1e (77
mg, 0.2 mmol), olefin 2f (48 mg, 0.48 mmol), Pd(OAc), (5 mg, 10 mol %), Ac-Gly-OH (10
mg, 40 mol%), AgOAc (66 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP) (1.5 mL) under
microwave irradiation at 100 °C for 45 minutes. Purification of crude product using silica gel
column chromatography (hexane/ethyl acetate, 100/0 to 75/25), furnished the product 3ef (77
mg, 79%), as a colourless liquid. [TLC (petroleum ether/ethyl acetate 85:15, Rf(1e) = 0.40,
Rf(3ef) = 0.30, UV detection]. IR (MIR-ATR, 4000-600 cm™'): 2955, 1719, 1677, 1433, 1218,
1162, 1028, 649 cm™'. "H NMR (400 MHz, CDCl;) 6 7.18 (dd, J= 8.6, 2.7 Hz, 1H), 7.02 (d, J
= 2.6 Hz, 1H), 6.95 (d, J = 8.7 Hz, 1H), 5.89 (d, J = 1.3 Hz, 1H), 4.42 (s, 2H), 3.87 (s, 3H),
3.76 (s, SH), 2.49 (d, J = 1.2 Hz, 3H), 1.97 — 1.90 (m, 4H), 1.71 (dd, J = 16.3, 8.9 Hz, 3H),
1.11 (t, J= 7.2 Hz, 3H), 1.08 — 1.04 (m, 6H), 0.91 (d, J = 6.2 Hz, 6H) ppm. *C{'H} NMR
(151 MHz, CDCl;) 6 169.6, 166.7, 164.7, 156.4, 154.8, 134.5, 132.3, 129.3, 128.4, 119.7,
119.5, 112.0, 62.76, 55.7, 51.1, 47.6, 46.7 (2C), 44.3, 25.8 (2C), 23.3 (2C), 23.0 (2C), 19.6,
12.8 ppm. HRMS (ESI) m/z: [(M+H)]" Calcd for C,7;H39N,04 487.2803 Found 487.2785.

Et\NjL/O o)
57
N

SO,Ph
(E)-2-(ethyl(3-(2-(phenylsulfonyl)vinyl)phenyl)amino)-2-oxoethyl 2-cyano-2-isobutyl-4-
methylpentanoate (3ag): GP-2 was carried out with the substrate 1a (71 mg, 0.2 mmol), olefin
2¢g (80 mg, 0.48 mmol), Pd(OAc), (5 mg, 10 mol %), Ac-Gly-OH (10 mg, 40 mol%), AgOAc
(66 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP) (1.5 mL) under microwave irradiation
at 100 °C for 45 minutes. Purification of crude product using silica gel column chromatography
(hexane/ethyl acetate, 100/0 to 75/25), furnished the product 3ag (74 mg, 71%), as a colourless
liquid. [TLC (petroleum ether/ethyl acetate 80:20, Rf{(1a) = 0.40, Rf(3ag) = 0.20, UV
detection]. IR (MIR-ATR, 4000-600 cm): 2958, 1746, 1676, 1440, 1305, 1214, 1143, 832,
692 cm’!. '"H NMR (400 MHz, CDCl;) & 7.96 (dd, J = 5.3, 3.4 Hz, 2H), 7.70 — 7.63 (m, 2H),
7.61 —7.55 (m, 2H), 7.52 (d, J = 7.4 Hz, 2H), 7.38 (s, 1H), 7.32 — 7.27 (m, 1H), 6.94 (d, J =
15.4 Hz, 1H), 4.37 (s, 2H), 3.74 (q, J = 7.2 Hz, 2H), 1.93 — 1.85 (m, 4H), 1.71 — 1.66 (m, 2H),
1.10 (t,J=7.1 Hz, 3H), 1.02 (d, J= 6.3 Hz, 6H), 0.89 — 0.84 (m, 6H) ppm. 3C{'H} NMR (101
MHz, CDCl;) 6 169.7, 164.3, 140.4, 140.2, 134.7, 133.7, 131.0, 130.9, 130.8, 129.5 (20),
128.9, 128.1, 128.0 (2C), 127.9, 119.5, 62.8, 47.6, 46.8 (2C), 44.4, 36.6, 25.8 (2C), 23.3 (20),
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23.0 (2C), 12.9 ppm. HRMS (ESI) m/z: [(M+H)]" Calcd for Cy9H37N,O5S 525.2418 Found
525.2421.

(0]

&<y

MeO,C NC

2

Methyl (R)-5-(5-(2-((2-cyano-2-isobutyl-4-methylpentanoyl)oxy)-N-ethylacetamido)-2-
methoxyphenyl)cyclopent-1-ene-1-carboxylate (3eh): GP-2 was carried out with the
substrate 1e (77 mg, 0.2 mmol), olefin 2h (60 mg, 0.48 mmol), Pd(OAc), (5 mg, 10 mol %),
Ac-Gly-OH (10 mg, 40 mol%), AgOAc (66 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP)
(1.5 mL) under microwave irradiation at 100 °C for 45 minutes. Purification of crude product
using silica gel column chromatography (hexane/ethyl acetate, 100/0 to 75/25), furnished the
product 3eh (57 mg, 56%), as a colourless liquid. [TLC (petroleum ether/ethyl acetate 85:15,
Rf(1e) = 0.50, Rf(3eh) = 0.30, UV detection]. IR (MIR-ATR, 4000-600 cm'): 2954, 1717,
1675, 1496, 1436, 1213, 1139, 1029, 747 cm!. '"H NMR (400 MHz, CDCl;) 8 7.05 (d, /= 1.9
Hz, 1H), 7.02 (dd, J= 8.5, 2.6 Hz, 1H), 6.89 (d, /= 8.6 Hz, 1H), 6.73 (d, /J=2.6 Hz, 1H), 4.52
—4.43 (m, 1H), 4.33 (d, J = 4.3 Hz, 2H), 3.87 (s, 3H), 3.62 (s, 5H), 2.55 — 2.50 (m, 2H), 1.94
—1.86 (m, 4H), 1.72 — 1.66 (m, 2H), 1.03 (d, J = 6.3 Hz, 9H), 0.89 (d, J = 5.9 Hz, 6H) ppm.
BC{'H} NMR (101 MHz, CDCl5) 8 169.47, 165.0, 164.9, 156.9, 146.4, 137.3, 134.9, 131.8,
126.8, 126.7, 119.6, 111.4, 62.7, 55.6, 51.3, 47.6, 46.7 (2C), 44.0, 43.3, 32.6, 31.9, 25.7 (20),
23.3(2C),23.0(2C), 12.7. HRMS (ESI) m/z: [(M+H)]" Calcd for Cy0H4;N,O6 513.2959 Found
513.2976.

EtOQC A
OMe

(E)-2-((3-(3-ethoxy-3-0x0-1-(o-tolyl)prop-1-en-1-yl)-4-methoxyphenyl)(ethyl)amino)-2-
oxoethyl 2-cyano-2-isobutyl-4-methylpentanoate (3ei): GP-2 was carried out with the
substrate 1e (77 mg, 0.2 mmol), olefin 2i (91 mg, 0.48 mmol), Pd(OAc), (5 mg, 10 mol %),

Ac-Gly-OH (10 mg, 40 mol%), AgOAc (66 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP)

(1.5 mL) under microwave irradiation at 100 °C for 45 minutes. Purification of crude product

S27



using silica gel column chromatography (hexane/ethyl acetate, 100/0 to 75/25), furnished the
product 3ei (69 mg, 60%), as a colourless liquid. [TLC (petroleum ether/ethyl acetate 85:15,
Rf(1e) = 0.40, Rf(3ei) = 0.20, UV detection]. IR (MIR-ATR, 4000-600 cm™'): 2957, 1681,
1493, 1447, 1262, 1217, 1155, 1030, 754 cm'. '"H NMR (400 MHz, CDCl;) 8 7.25 — 7.20 (m,
1H), 7.20 — 7.13 (m, 3H), 7.04 (d, /= 7..5 Hz, 1H), 6.98 (d, J= 8.7 Hz, 1H), 6.77 (d, J = 2.7
Hz, 1H), 6.66 (s, 1H), 4.27 (s, 2H), 4.01 (q, /= 7.1 Hz, 2H), 3.85 (s, 3H), 3.61 (q, J = 7.2 Hz,
2H), 2.10 (s, 3H), 1.91 (dt, J = 12.9, 5.1 Hz, 4H), 1.69 (d, J = 7.4 Hz, 2H), 1.05 (dd, J = 7.6,
6.8 Hz, 9H), 0.98 (t, /= 7.2 Hz, 3H), 0.89 (d, J = 6.2 Hz, 6H) ppm. 3C{'H} NMR (151 MHz,
CDCl3) 6 169.5, 166.1, 164.6, 157.5, 150.6, 139.0, 135.2, 132.0, 130.8, 130.6, 129.8, 129.4,
128.4,127.9,125.3,123.0,119.5,112.7, 62.6, 60.0, 55.9, 47.6, 46.7 (2C), 44.1, 25.8 (2C), 23.3
(20), 22.9 (2C), 19.4, 13.9, 12.7 ppm. HRMS (ESI) m/z: [(M+H)]" Calcd for C;4H4sN,04
577.3272 Found 577.3292.

(0]

Et\N)K/o o
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(E)-2-(ethyl(4-methoxy-3-(2-nitrostyryl)phenyl)amino)-2-oxoethyl 2-cyano-2-isobutyl-4-
methylpentanoate (3ej): GP-2 was carried out with the substrate 1e (77 mg, 0.2 mmol), olefin
2j (71 mg, 0.48 mmol), Pd(OAc), (5 mg, 10 mol %), Ac-Gly-OH (10 mg, 40 mol%), AgOAc
(66 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP) (1.5 mL) under microwave irradiation
at 100 °C for 45 minutes. Purification of crude product using silica gel column chromatography
(hexane/ethyl acetate, 100/0 to 75/25), furnished the product 3ej (75 mg, 70%), as a yellow-
coloured liquid. [TLC (petroleum ether/ethyl acetate 85:15, Rf(1e) = 0.40, Rf(3ej) = 0.20, UV
detection]. IR (MIR-ATR, 4000-600 cm™!): 2957, 1746, 1675, 1521, 1346, 1250, 1213, 1027,
742 cm!. '"H NMR (400 MHz, CDCl;) 6 7.98 (dd, J= 8.1, 1.0 Hz, 1H), 7.78 (d, J = 7.8 Hz,
1H), 7.66 (d, J=16.3 Hz, 1H), 7.61 (d, J=7.9 Hz, 1H), 7.46 — 7.39 (m, 2H), 7.33 (d, J=16.3
Hz, 1H), 7.15 (dd, J = 8.6, 2.6 Hz, 1H), 6.97 (d, J = 8.7 Hz, 1H), 4.46 (s, 2H), 3.94 (s, 3H),
3.75(q,J=17.1 Hz, 2H), 1.92 (dt, J = 11.2, 6.6 Hz, 5H), 1.76 — 1.65 (m, 4H), 1.14 (t, J= 7.2
Hz, 3H), 1.04 (d, J = 6.3 Hz, 6H), 0.90 (d, J = 6.2 Hz, 6H) ppm. *C{'H} NMR (101 MHz,
CDCl) & 169.6, 164.8, 157.2, 148.0, 133.1, 132.7, 129.2, 128.4, 128.2, 127.5, 127.3, 127.1,
125.9, 124.8, 119.6, 112.1, 62.8, 55.8, 47.6, 46.7 (2C), 44.3, 25.8 (2C), 23.3 (2C), 23.0 (20),
12.9 ppm. HRMS (ESI) m/z: [(M+H)]" Calcd for C5yH33N304 536.2755 Found 536.2742.
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(E)-2-((3-(3-(4-acetamidophenoxy)-3-oxoprop-1-en-1-yl)-4-
methoxyphenyl)(ethyl)amino)-2-oxoethyl 2-cyano-2-isobutyl-4-methylpentanoate (3ek):
GP-2 was carried out with the substrate 1e (77 mg, 0.2 mmol), olefin 2k (98 mg, 0.48 mmol),
Pd(OAc); (5 mg, 10 mol %), Ac-Gly-OH (10 mg, 40 mol%), AgOAc (66 mg, 0.4 mmol), and
hexafluoroisopropanol (HFIP) (1.5 mL) under microwave irradiation at 100 °C for 45 minutes.
Purification of crude product using silica gel column chromatography (hexane/ethyl acetate,
100/0 to 75/25), furnished the product 3ek (65 mg, 55%), as a yellow-coloured liquid. [TLC
(petroleum ether/ethyl acetate 85:15, Rf(1e) = 0.40, Rf(3ek) = 0.10, UV detection]. IR (MIR-
ATR, 4000-600 cm!): 1955, 1733, 1671, 1501, 1259, 1201, 1137, 1024, 736 cm"'.'"H NMR
(400 MHz, CDCl;) 6 8.07 (d, J=16.2 Hz, 1H), 7.61 — 7.50 (m, 3H), 7.41 (d, J= 2.3 Hz, 1H),
7.11 (d, J= 8.8 Hz, 2H), 7.01 (d, /= 8.8 Hz, 1H), 6.74 (d, /= 16.2 Hz, 1H), 4.42 (s, 2H), 3.96
(s, 3H), 3.73 (q, J = 7.1 Hz, 2H), 2.18 (s, 3H), 1.92 (d, /= 9.5 Hz, 4H), 1.71 (d, J = 7.5 Hz,
2H), 1.12 (t, J="7.1 Hz, 3H), 1.04 (d, J= 6.2 Hz, 6H), 0.90 (d, J= 6.1 Hz, 6H) ppm. 3C{'H}
NMR (151 MHz, CDCl;) 6 169.6, 168.5, 165.6, 164.7, 158.4, 146.8, 140.5, 135.7, 131.5, 128.8,
124.7,121.9 (2C), 120.8 (2C), 119.5,119.5, 112.6, 62.8, 55.9, 47.6, 46.7 (2C), 44.3, 25.8 (2C),
23.3 (2C), 23.0 (2C), 12.8 ppm. HRMS (ESI) m/z: [(M+H)]" Calcd for C33H4;,N307 592.3017
Found 592.3041.

0
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2-(ethyl(3-(1-ethyl-2,5-dioxo0-2,5-dihydro-1H-pyrrol-3-yl)phenyl)amino)-2-oxoethyl  2-
cyano-2-isobutyl-4-methylpentanoate (3al): GP-2 was carried out with the substrate 1a (71
mg, 0.2 mmol), olefin 21 (60 mg, 0.48 mmol), Pd(OAc), (5 mg, 10 mol %), Ac-Gly-OH (10
mg, 40 mol%), AgOAc (66 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP) (1.5 mL) under
microwave irradiation at 100 °C for 45 minutes. Purification of crude product using silica gel
column chromatography (hexane/ethyl acetate, 100/0 to 75/25), furnished the product 3al (52
mg, 51%), as a yellow-coloured liquid. [TLC (petroleum ether/ethyl acetate 85:15, Rf(1a) =
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0.50, Rf(3al) = 0.30, UV detection]. IR (MIR-ATR, 4000-600 cm™"): 2957, 1747, 1698, 1443,
1405, 1214, 753 cm™'.'"H NMR (600 MHz, CDCl;) 8 7.92 (d, J = 7.8 Hz, 1H), 7.87 (s, 1H),
7.58 (dd, J=7.9 Hz, 1H), 7.37 (dd, J="7.9, 1.1 Hz, 1H), 6.80 (s, 1H), 4.44 (s, 2H), 3.82 —3.78
(m, 2H), 3.68 — 3.64 (m, 2H), 1.93 — 1.90 (m, 4H), 1.71 (d, /= 7.5 Hz, 2H), 1.24 (d, J=7.2
Hz, 4H), 1.15 (t, J = 7.1 Hz, 3H), 1.04 (d, J = 6.4 Hz, 6H), 0.89 (d, J = 6.2 Hz, 6H) ppm.
BC{'H} NMR (151 MHz, CDCl;) & 170.1, 169.6 (2C), 164.4, 142.1, 140.7, 130.8, 130.7,
130.6, 128.7, 128.4, 125.3, 119.5, 62.8, 47.6, 46.7 (2C), 44.4, 33.1, 25.8 (2C), 23.3 (2C), 23.0
(2C), 13.9, 12.9. HRMS (ESI) m/z: [(M+H)]* Caled for C,;H3¢N3Os 482.2649 Found
482.2667.

Et\NJOK/O%/

(0] NC

55

0

2-(Ethyl(6-methoxy-2',5'-dioxo-2',5'-dihydro-[1,1'-biphenyl]-3-yl)amino)-2-oxoethyl 2-
cyano-2-isobutyl-4-methylpentanoate (3em): GP-2 was carried out with the substrate 1e (77
mg, 0.2 mmol), olefin 2m (52 mg, 0.48 mmol), Pd(OAc), (5 mg, 10 mol %), Ac-Gly-OH (10
mg, 40 mol%), AgOAc (66 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP) (1.5 mL) under
microwave irradiation at 100 °C for 45 minutes. Purification of crude product using silica gel
column chromatography (hexane/ethyl acetate, 100/0 to 75/25), furnished the product 3em (67
mg, 68%), as a yellow-coloured liquid. [TLC (petroleum ether/ethyl acetate 85:15, Rf(1e) =
0.40, Rf(3em) = 0.20, UV detection]. IR (MIR-ATR, 4000-600 cm'): 2958, 1746, 1662, 1497,
1436, 1274, 1212, 1140, 735 cm’!. '"H NMR (400 MHz, CDCl3) 8 7.29 (dd, J = 8.7, 2.7 Hz,
1H), 7.06 (d, J= 2.6 Hz, 1H), 7.02 (d, /= 8.8 Hz, 1H), 6.93 — 6.79 (m, 3H), 4.46 (s, 2H), 3.83
(s, 3H), 3.72 (q,J= 7.1 Hz, 2H), 1.95 — 1.87 (m, 4H), 1.72 — 1.69 (m, 2H), 1.12 (t, J= 7.2 Hz,
3H), 1.04 (d, J= 6.3 Hz, 6H), 0.90 (d, /= 6.2 Hz, 6H) ppm. 3C{!H} NMR (151 MHz, CDCl5)
0 187.4, 185.3, 169.6, 164.8, 157.2, 143.5, 136.9, 136.2, 135.0, 132.2, 130.8, 130.7, 123.6,
119.5, 112.4, 62.8, 56.0, 47.6, 46.7 (2C), 44.4, 25.8 (2C), 23.3 (2C), 23.0 (2C), 12.8 ppm.
HRMS (ESI) m/z: [(M+H)]* Caled for CpgH35N,06 495.2490 Found 495.2477.
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2-((3-(1,4-dioxo-1,4-dihydronaphthalen-2-yl)-4-methoxyphenyl)(ethyl)amino)-2-
oxoethyl 2-cyano-2-isobutyl-4-methylpentanoate (3en): GP-2 was carried out with the
substrate 1e (77 mg, 0.2 mmol), olefin 2n (76 mg, 0.48 mmol), Pd(OAc), (5 mg, 10 mol %),
Ac-Gly-OH (10 mg, 40 mol%), AgOAc (66 mg, 0.4 mmol), and hexafluoroisopropanol (HFIP)
(1.5 mL) under microwave irradiation at 100 °C for 45 minutes. Purification of crude product
using silica gel column chromatography (hexane/ethyl acetate, 100/0 to 75/25), furnished the
product 3en (76 mg, 70%), as a yellow-coloured liquid. [TLC (petroleum ether/ethyl acetate
85:15, Rf(1e) = 0.40, Rf(3en) = 0.20, UV detection]. IR (MIR-ATR, 4000-600 cm™'): 2956,
1746, 1667, 1495, 1435, 1252, 1142, 1025, 732 cm™'."H NMR (400 MHz, CDCl3) & 8.14 (td, J
= 5.8, 3.3 Hz, 2H), 7.82 — 7.72 (m, 2H), 7.31 (dd, J = 8.7, 2.7 Hz, 1H), 7.15 (d, J = 2.6 Hz,
1H), 7.07 (s, 1H), 7.05 (d, J = 8.8 Hz, 1H), 4.50 (s, 2H), 3.84 (s, 3H), 3.74 (q, J = 7.2 Hz, 2H),
1.97 — 1.88 (m, 4H), 1.71 (dd, J = 14.4, 7.0 Hz, 2H), 1.14 (t, /= 7.2 Hz, 3H), 1.07 — 1.03 (m,
6H), 0.94 — 0.89 (m, 6H) ppm. BC{'H} NMR (151 MHz, CDCl;) & 184.9, 183.3, 169.7, 164.9,
157.3,145.6,137.4,133.9,133.9,132.2,132.2, 132.0, 130.8, 130.6, 127.0, 126.1, 124.4, 119.6,
112.4, 62.9, 56.1, 47.6, 46.7 (2C), 44.4, 25.8 (2C), 23.3 (2C), 23.0 (2C), 12.9 ppm. HRMS
(ESI) m/z: [(M+NH4)]" Calcd for C5,H4N3;04 562.2912 Found 562.2898.

COEt
Ethyl (E)-3-(3-(phenylamino)phenyl)acrylate (5): To an oven dried 25 mL round bottom
flask charged with a magnetic stirring bar, were added substrate 3la (100 mg, 0.2 mmol),
MeOH (1 mL) and H,O (1 mL) followed by potassium hydroxide (4 equiv) at 70 °C for 12 h.
The reaction progress was monitored by TLC, then MeOH was removed under reduced
pressure, resulted mixture was acidified with 2M HCI and extracted with ethyl acetate (3x10
mL), then dried with Na,SO, and filtered. The crude material was obtained after evaporating
the solvent under reduced pressure, which was then subjected for the esterification step by
adding ethyl bromide (1.5 equiv), potassium carbonate (4 equiv) in DMF (10 mL) for 6 h at

room temperature. The conversion was monitored by TLC. Then, the mixture was quenched
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by the addition of an aqueous NH4Cl solution and extracted with dichloromethane (3%x10 mL).
The organic layers were washed with saturated NaCl solution, dried (Na,SO,), and filtered.
Evaporation of the solvent under reduced pressure and purification of the crude material by
silica gel column chromatography (petroleum ether/ethyl acetate) furnished the product § (48
mg, 90%). IR (MIR-ATR, 4000-600 cm): 2956, 1725, 1591, 1512, 1335, 1243, 1102, 751
cm!., 'THNMR (400 MHz, CDCl5) 6 7.62 (d, J = 16.0 Hz, 2H), 7.33 — 7.24 (m, 7H), 7.21 (t,J
= 1.9 Hz, 2H), 7.13 — 7.03 (m, 8H), 7.01 — 6.94 (m, 2H), 6.39 (d, J = 16.0 Hz, 2H), 5.76 (s,
2H), 4.26 (q, J = 7.1 Hz, 4H), 1.33 (t, J = 7.1 Hz, 6H). BC{'H} NMR (151 MHz, CDCls) 8
167.0, 144.6, 143.9, 142.4, 135.6, 129.8, 129.5 (2C), 121.7, 120.5, 119.2, 118.5 (2C), 118.3,
116.3, 60.5, 14.3. HRMS (ESI) m/z: [(M+H)]" Caled for C;7;H;sNO, 268.1332 Found
268.1323.

S32



880
680
680
w'T
mc.HW

0T
60T —%
o't “\“
A0
99'T
89'T /
LT

w1/
88T
88T
06
61
6T
1
£6'T
v6'T

we
VN.MW
9L'E
Nm.m\

6 —

we
veL
veL
Pp-wiojololyd 9Z°L

WL
Nv.uk

L
WL
'L
A
8v'L

09

209

EL0€

It
Feov

0
Etny A0~ _0
sk

Feoc

Froe

T T T T
0.5

2.0

T T T T T T
4.0 2.5

6.0

1.0

1.5

3.0

3.5

4.5

5.0
f1 (ppm)

"H NMR (400 MHz) spectrum of 1a in CDCl;

5.5

€871 —

16TT~
e
8157

b~
129~
85" Ly —

1809 —

€PP2 00°LL —

TS'6TT —

£E8LT_
08'821 —
rost "

T6°6ET —

L' P91 —

85°69T —

0
Eta AL OO
5

100

90

170 160 150 140 130 120 110

180

f1 (ppm)

13C {"H} NMR (100 MHz) spectrum of 1a in CDClj;

S33



060

ﬁm.cV
PO'T —
90T s

89'T
LT
ut
(YA
PLT~E

06'T
06T >
06T
€6'T
v6'T
S6'T
96'T
L6'T

60 —

9L
L
L
8L
8L
8L
6T,
6E'L~—
WL
'L
WL
L
8v'L
6v'L
6v'L

Me. A_0__0

Ne

Fooz |-

T
5.0

F90C

Fooz |

T
8.0

9.0

4.5

5.5

6.0

8.5

f1 (ppm)

'H NMR (400 MHz) spectrum of 1b in CDCl;

96T~
67€~"
st

ILE—

9L ~_
95°Ly "

8979 —

P-W1040101YD 00°£L —

0S°61T —

0T LTT ~C
14821 —
0T

89'TvT —

L0°S9T —

65°69T —

100

190

90

170 160 150 140 130 120 110

180

f1 (ppm)

3C {TH} NMR (150 MHz) spectrum of 1b in CDCl;

S34



88°0
68°0
06°0
T6°0
T
JH
7wt
€T
68T
06'T
16T
16T
6T
£€6'T

e )

€56~
sse—"

wr—

€0°L
S0°Z W
S0
6L~
L,
P-wlojololyd 97~ 7
€L \
[4a

5y

LI
Py

J{

Wl

o€

F oz

86T

B 96T
960
00T

0.5

1.0

15

2.0

2.5

T T
4.5 4.0 3.5
f1 (ppm)

'H NMR (400 MHz) spectrum of 1¢ in CDCl;

5.0

T T T
6.0 5.5

6.5

T
8.0

8.5

1861
R.SW
L6TT~
9gee "

6L'ST-T
8v'9C \

£€9°9b ~
Vit

9795 —

0679 —

P-Wl0joI0lYD 00°LL —

SS61T —
0T'STT~_
5'821

6T\
L6zt~

STobT
8v°0bT >

60°S9T —

65°69T —

"

0._0O
C%
" il

i

X
Sek

T T T T T T T T T
150 130 110

170

190

90

f1 (ppm)

BC {'H} NMR (100 MHz) spectrum of 1¢ in CDCl;

160 140 120 100

180

S35



68°0
om.o/
€0'T
SO'T V

oT'T
T \
€11
9T
mw.ﬁ/
69'T ~L

AS
€1 7
68'T
68'T
167
6T
6T
€6'T
v6'T
b6'T

73)
¥

€8¢

Sty —

SL9
SL9
99
08'9
08'9
89
89
89
€6'9
69 /.
569
969/
P-UiojoI01y) 92'¢
N

3

079
€09
F00°E

T
0'E

Fooz

=460

€60

8.0

4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5
f1 (ppm)

"H NMR (400 MHz) spectrum of 1d in CDCl;

5.0

55

6.0

6.5

8.5

0621 —

66TT ~_
eeee
08's7~"

LTPr~
€LY~
19°Ly—

S¥'6S —

979 —

P-W1040101YD 00°£L —

L6°ETT~,
e

SST6TT ~o
0b'02T

SL°0ET —

€0 THT —

9L°09T —
HIT —

09°69T —

T T T T T T T T
150 120 100

180

90

110

130

140

160

170

f1 (ppm)

13C {TH} NMR (100 MHz) spectrum of 1d in CDCl;

S36



880
mm.o/
0T
v0'T

A}
LOT-F
60T \“
T

89'T

QNA/
NN.ﬁ L

88'T
68'T
06'T
16'T
T6'T
6T

19¢
%.MV
we-r
R.m\
€8'¢

6y —

P69~
969
1L~
ST

p-wiojoloyd 9z°L "

9
6°S
0'€

Bre
Free

Fse1
Feez

88T
Fes1

6.0

8.0

5.0 f (‘;‘;)Sm) 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
'H NMR (400 MHz) spectrum of 1e in CDCl;

55

6.5

8.5

6L7T —

967~
wee
6157

8T'bh ~
WY~
6S'Ly —

8p'65 —

879 —

P-WI040101YD 00°LL —

LT'STT —

SS'6TT —

V60T —
TEET —

09'65T —

¥8'¥9T —

19691 —

0
Eta A OO
© e
OMe

T T T T T T T T T
160 130 100

190

90

f1 (ppm)

13C {"H} NMR (100 MHz) spectrum of 1e in CDCl;

110

120

140

150

170

180

S37



180
mw.o/
20T
H0'T V

L0°T
60°'T \“
T

99'T
wm.ﬁ/
LT
178 W
(71
8T
88'T
06T
06T
16°T
16°T
6T
€6'T

69°€
ﬁ.mw
€L'e
VN.m\

8EY —

[AVEN
e
p-w0j0I01yd 97°L ~"

8L~
09¢"

o

5.5 5.0 f (gpSm) 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5
"H NMR (400 MHz) spectrum of 1f in CDCls

6.0

6.5

8,71 —

Y6TT~
67€C~
st

STHh~
S~
05ty —

€L79—

P-Ww0j0I01Y] 00°LL —

PP6IT —
8T —

20°0€T —
LEEET —

S6'8€T —

LTYIT —

65°69T —

bl

90

f1 (ppm)

I3C {TH} NMR (100 MHz) spectrum of 1f in CDCl;

T T T T T T T
170 160 150 140 130 120 110 100

T
180

S38



980
80 H/
To'T

20T\
90'T-F
mo;\
or'T

v9'T
49T H/
69T\
LT
7T \
S8'T
8T
88'T
68T
06'T
16T
6T

89°€

o\
we-7
R.m\

L8 —

ooz

T T T
5.0 4.0

6.0

0.0

0.5

3.5 3.0 2.5 2.0 1.5 1.0

45
f1 (ppm)

"H NMR (400 MHz) spectrum of 1g in CDCl;

5.5

e —

0672~
vree"
wst—

b~
09 ~_
Ly —

8979 —

P-uli0joIolyd 00°LL —

6611 —

99'621 -7
TE0ET

YLYET —
0p'8ET ~_

6TH9T —

€5°69T —

0
Bt AL OO
@ "
cl

100

90

170 160 150 140 130 120 110

180

f1 (ppm)

13C {TH} NMR (100 MHz) spectrum of 1g in CDCl;

S39



060

160>
S0T—
901/

oLt
wur
vLT
06'T

16T
6T
€6'T
€6'T
6T
S6'T

e —

Sty —

14 %4
9L
8T'L
9L
L
8L
8T'L
6T°L
6T°L

|

L €19
=

19

1T

Frov

Fooe

J

4.0

g

4.5
f1 (ppm)

'"H NMR (400 MHz) spectrum of 1h in CDCl;

5.0

— Fost
= 0T

8.5

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

55

8.0

967~
67€C
6L'S7~"

19'L€—
08'9% ~_
YSLy "

1979 —

P-Wl0j0I01Yd 00°LL —

LTt
peTr >
9611 "
01’621

6r'62T >

L9°LET
0LLET v

66'09T -~
Lb°€9T —
zrsor
£9'69T ~_

180 170 160 150 140 130 120 110 100 90

190

f1 (ppm)

13C {TH} NMR (100 MHz) spectrum of 1h in CDCl;

5S40



80
mm.o/

w0t
0T V
60T -7
T “\“
€T

89'T
LT
7T
wun

8T
88'T
68'T
68'T
06'T
T6'T
06T
€6'T

vLE
om.mV
8L'€
08'¢
¥6'€

8E'Y —

Pp-wioyi0lolyd 92~
St'L
St'L
Sv'L
WL
WL
'L
A
SS°L
LS'L V
8S'L a

68'L
mm.uw
06'L

g
e

81T
EIT'E

ES0T
Fsot

E00'T
E66'0

T T T T T
3.5 2.0

5.0
f1 (ppm)

'H NMR (400 MHz) spectrum of 1i in CDCl;

6.

T
8.5 8.0

0.5

1.0

1.5

2.5

3.0

4.0

4.5

5.5

.0

9.0

9.5

€821 —

16TT~
jixrad
08's7~"

PEPY ~
YL~
88l

1876 —

ww—

P-Wl0j0101YyD 00°LL —

9’611 —

0€°621
6'621 V
PEOET
SETETF
PBITET 7

€TOVT —

TEPIT —
€591
£5°69T ~

T T T T T T T T
150 130 110 90

180

100

120

140

160

170

190

f1 (ppm)

13C {TH} NMR (100 MHz) spectrum of 1i in CDCl;

541



060

60>
90T~
801

LT
6L'T
08'T
8T
8T
88T /

06T
06'T
T6°T
T6'T
w1
6T
€6'T
S6'T

Uy —

14%4
9r'L
yAYA
8T°L
P-UI0JOI01UD 9°L

€€ /
€€ H/.
S€L—¢
LEL
LEL
LEL
092
9L
9L

b8 —

U

4.0 3.5 3.0 2.5 2.0 15 1.0 0.5

4.5

f1 (ppm)

'"H NMR (400 MHz) spectrum of 1j in CDCl;

5.0

55

6.0

8.5 8.0

9.0

9.5

95T~
ve'ee "
90'9¢ —

86'9V ~_
19'Ly "

6149 —

P-WLI0JOIOID 00°LL —

bL6TT
8611 v
S0'S¢T —

PI'6CT —

89'9€T —

6v°€9T —

ST'89T —

542

90

f1 (ppm)

3C {!H} NMR (100 MHz) spectrum of 1j in CDCl;

T
170 160 150 140 130 120 110 100

180




7T
8T
[4:ns
€8T
v8'T

98'T

Lae—

€&’y —

w0
0L /
902~

€L~
st
orL
61'L

S8
8L V

mw.n\

e

Fero

86T

Feov

Froe

=1

9.0

4.0 3.5 3.0 2.5 2.0 15 1.0 0.5

4.5

f1 (ppm)

'H NMR (400 MHz) spectrum of 1k in CDCl;

5.5 5.0

6.0

8.0

8.5

1901 —
8Y°7T ~
srer"
$0'97 —

6T°Ly
€€y >

959 —

P-Wi0J010|YD 00°LL —

PESTT—
95°2¢T —
T19°S2T ~_
bL9TT—
26'81 —
LS'0ET
6EPET ~

£5°€9T —

0v'89T —

100

90

170 160 150 140 130 120 110

180

f1 (ppm)

3C {!H} NMR (100 MHz) spectrum of 1k in CDCl;

543



7.32
4.62

Due to the relaxation issue

x z T Yy
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)
'"H NMR (400 MHz) spectrum of 11 in CDCl;
i
T T T 1 193 W
L3
A oo
@ v
Due to the relaxation issue
|
|
|
AW
170 160 150 140 130 120 110 80 70 60 50 40 30 20 10

T T
190 180 100 90
f1 (ppm)

13C {TH} NMR (100 MHz) spectrum of 11 in CDCl;

S44



880
060 H/
w0t

¢o.~V
80'T —F
94\
T

897
ozﬂ/
(7R ENE

8T v

68'T—¢
T6'T
T6°T
6T
€6'T

69°€
e W
we
vLE \

by —

e
61L
e
e
we
we
€L
YL
YL

P-ULIOJ0I0YD 9Z°L 7
09¢
09>
YL~
s

Fero

fo
TE

Tost

Feo
Teo

T T
8.0

9.0

9.5

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

4.5

f1 (ppm)

'"H NMR (400 MHz) spectrum of 1m in CDCl;

5.0

5.5

6.0

8.5

6L7CT —

96'77 ~_
8z€c
sL'se"

LEVY ~_
69°9b ~_
1Sy~

9979 —

P-WLI0J01014D 00°LL —

L6 —

Tr6TT —

0821 —
WTET —

80°LET —
b6 €1
(VTP —

0T'+9T —

£5°69T —

100

180

190

90

f1 (ppm)

13C {TH} NMR (100 MHz) spectrum of 1m in CDCl;

160 150 140 130 120 110

170

S45



160
250>
S0T—
w1/

VLT
SLT
8L'T
16T
ﬁm.ﬂ%

€6'T

v6'T
S6'T
S6'T
96'T
96'T
L6'T

S6'y —

oT'L
L
L
L
L
E€TL

A

8L
8L
8T'L

8€°L
8€'L
ov'L
e
WL

E€6'S
F86'S

Fore
Fese

T T T T T
5.0

6.0

hegr
EsoT
M\.mm.ﬁ

0.5

4.0 3.5 3.0 2.5 2.0 1.5 1.0

4.5
f1 (ppm)

"H NMR (400 MHz) spectrum of 1n in CDCl;

5.5

6.5

8.0

8.5

6877~
ozer~"
S8's7—"

[A22NG
oLy~

SLT9—

P-W1040101YD 00°£L —

€T61T —
9T T —

6£'9CT —
09'62T —

08'6vT —

61'69T —

65'69T —

1<
S

100

180

90

160 150 140 130 120 110

170

f1 (ppm)

13C {TH} NMR (150 MHz) spectrum of 1n in CDCl;

S46



moA
T V
T 7

we
we W
vLE
9L'€ \

Wy —

we
we
€L
YL
Pp-wiojololyd 9z°L
ov'L
WL
WL
wiL
€L
L
SH'L
'L
Ly'L

Eite

oo

e

Ei6'T

8.5

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.5

f1 (ppm)

'H NMR (400 MHz) spectrum of 10 in CDCl;

5.0

5.5

6.0

8.0

9.0

9T —

vt —

586 —

STy —

0679 —

P-WI0J0I0IYD 00°LL —

0S°0CT —
91'8¢T
§T'8TT /.
9£'8CT
88'8CT
T6°'6CT \“
0T'0€T

85'6ET —

v9P9T —

8E'69T —

T T T T T T T T T
150 130 110 90

170

f1 (ppm)

3C {TH} NMR (150 MHz) spectrum of 10 in CDClj;

160 140 120 100

180

190

S47



880
68°0
€0'T
v0'T
or'T
T H/
YT~
[4 4
vE'T W
SET

69T
0T
7wt
€&t

88'T
68T
06'T
16°T
16T
6T
€6'T

753
see V
we-r
8L€ 7
(4

[T V
8ey=7

ey
or'y \

SP9~_
609"
STL
STL
STL
9L
p-wilojololyd 97~
9L
yaara
LeL
LeL
8€L
8€L
6€L
Ly'L
6v°L
18°L
95°L
85°L
v9'L
89°L

%/
COOEt

8EL~_ B
8E'L — =
6L

NVN\
6L —

ﬁmn/

95, —

88, —

\M&og

—00'T

60

7.35

7.40

7.50

7.55

1X4
0'C

T T T T T T T T
4.5 3.5 2.5

5.5

9.0

0.5

1.0

15

2.0

3.0

4.0

5.0

6.0

8.0

8.5

9.5

f1 (ppm)

'H NMR (400 MHz) spectrum of 3aa in CDCl;

8T~
YOrT—

6677~
e
08'sz~"

EEPY ~_
SL9Y ~_
JAVite

SL°09—
PLT9—

p-wloj0I01yd 00°LL —

8Y'6TT ~_
9z°0TT

19°LTT

ST°8CT V
08°6CT —7~
0L°0€T 7

SL9ET—
0L°0pT ~_
65°2bT ~

LEVIT —
6£'99T —
79°69T —

%/
COOEt

T T T T T T
160 140 120

180

110

130

150

170

190

13C {TH} NMR (100 MHz) spectrum of 3aa in CDCl;

S48



68°0
;”oV
vo.ﬁ V
581
e\

9T
69'T A

LT
Ut
ut
vLT

68'T
16°T
6T
€6'T
€6'T
6T
96'T

67°€ —

STy
LTy V
6T
€Y
L'y \

P-Wiojoioy) 97°Z

W9~
059"
P-W1040101YD 92°L
8T'L
8T'L
8T’L
gL
0€'L
0€'L
gL
WL
wiL
wiL
Sh'L
L
'L
6v°L
15°L
SS'L
LS,
¥9'L
89°L

8TL
8L

!
8L
0gL
0gL

gL
0€'L

AN
WL —
we
s
Lyl —
"
6L —
VAN

SSL—

LSL—

7.50 7.45 7.40 7.35 7.30

7.55

f1 (ppm)

Fsre
Tooz

ot

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

4.5

f1 (ppm)

'H NMR (400 MHz) spectrum of 3ba in CDCls

5.5 5.0

6.0

8.5 8.0 7.5 7.0 6.5

9.0

9THT —

T0€T~
ge'ez
£8'57 "

£9°LE—

W89~
JAvitas

8L09 —
€979 —

COOEt

05°6TT
ezt W
€021
£5°92T
T8 ”
(174148 N

£L°8TT
S8°0€T \
YSTHT —

00°69T —

0'991 "
99°69T —

0S'6TT ~
et
bE0TT V

£5'97T —

1821~
0,821
€821 >

S8'06T —

130 128 126 124 122 120
f1 (ppm)

132

80 70 60 50 40 30 20 10

90
f1 (ppm)

160 150 140 130 120 110 100
13C {TH} NMR (150 MHz) spectrum of 3ba in CDCl;

170

549



880
680
060
16'0~%
wi—
i}
Se'T W

69'T
oLt W

88T
68T
06T
06'T
6T

we—

£5°€~
sse—"

(a4
Elad W
8T \
6T
(444 \

W9~
99"

L0l ~
6T L~
p-wlojololyd 9¢°L —
9L
094~
voL—"

COOEt

=60CT
= 0€'9

EEbE

Fe6c

L0

=ne

F10¢

01T
Fv0e

00T

B 0T
B 960
60

=760

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.5

f1 (ppm)

"H NMR (400 MHz) spectrum of 3¢a in CDCl;

T
5.5 5.0

T
6.0

T T T
9.0 8.5 8.0

9.5

STHT—
88°61

44 V
8672~
see
08'SZ 7
sso/

L9 ~_
6S°Ly —

€e'9s "
0£709~_
1829~

P-Wl0j0I01Yyd 00°LL —

TS'6TT ~,
€6'611

85HCT —

LL8TT~
LT0ET ~

6£°9€T —

S6°0pT
YT THT
1"

96’91 —
L¥'99T "
29'691 —

COOEt

Wi

100

180

90

160 150 140 130 120 110

170

f1 (ppm)

13C {TH} NMR (100 MHz) spectrum of 3c¢a in CDCl;

S50



68°0
060
€07
0’7
o't
at k
PIT—
CET
AN
SET
97
69'T W
7T
€LT \‘

06'T
16°T
€6'T
€6'T

we
e\
scer
we
mm.m\
ey
szr\
mN.v\

gy
Sty \

€9~
9"

8.9
8.9 W
6.9
16'9 “
L0,
P-W10§0101YD 92°L

6S°L~_
€9L

=61'9
09
=96'C

e
=0€'€

EET
1T

1T
60T
660

1.5 1.0

2.0

3.0

55 50 45 40
f1 (ppm)
'H NMR (400 MHz) spectrum of 3da in CDCl;

T
6.0

T
6.5

T
8.0

T
8.5

T
9.0

6T ~
ST —

00T~
wee
18'52 "

b~
L9~
85°Ly —

§9'8§ —

L0709 —
8979 —

P-WI040101YD 00°LL —

6T'ETT ~_
S9'STT ~_
15'61T

00°02T V
£021

' LET —
S9'THT
bLTYT V

S0'T9T 7
SEPIT —
9€'99T —
€9'69T ~_

0
Ete AL 0O
N J?/]/
MeO ‘
COOEt
|
I, ‘

T T T T T T T T
160 130 100

180

190

90

f1 (ppm)

13C {TH} NMR (100 MHz) spectrum of 3da in CDCl;

110

120

140

150

170

S51



68°0
06°0
06°0
€01
S0'T
60T

wr
T~
€
peT >
oc1/
191
T
7 \
€1
88T
68T
067
16T
61
61
€61
v6'T
S6'1

69°€
A
e
sue
eee/
ey
AN
mN.q\
om.v\

1324

789~
959"

16'9
66'9 H/
0TL
1L /.
€L—
P-wl0joloyd 97°L A

S€'L \
9€'L

68'L~_
£€6'L~"

=86'S
D 009

— — F60'€

== 01T
—= Fory

MJ T80
46T

= = Fere
- 56T

%/
COOEt

T T T T T T T
5.0 3.5 2.0

6.

9.0

0.5

1.0

1.5

2.5

3.0

4.0

4.5

f1 (ppm)

'H NMR (400 MHz) spectrum of 3ea in CDCl;

5.5

.0

8.0

8.5

b8~
8THT —

8627~
e
857"

YTy~
SL9Y ~_
89l —

68'65 —

L5709 —
979 —

Pp-wlojoIolyd 00°LL —

or'eTT —

€S°61T 7
85°0CT v
L0°STT —
N
[Ag4) M

SE'8ET —

cr8ST —

0L'¥9T —
£6'99T —
€9°69T —

T T
160

190

140 130 120 110 100 90

150

170

180

f1 (ppm)

3C {TH} NMR (100 MHz) spectrum of 3ea in CDCl;

S52



880
060
€0'T
¥0'T
(U
ar /
ETT~&
w®©T
PET V
9e'T s
L9°T
69'T V
LT \
€T
L8'T
68'T
06'T
16°T
16°T
6T

e
mn.mW
SLE
R.m\
9Ty
wN«V
sey=7
€
:&\

6€9~_
£'9~"

P-ULI0J0I0IYD 92'L —
e
>
oL
i

96'L~_
008"

COOEt

Fere

FET'T
FS6T

10T

860

Fseo

5.0
f1 (ppm)

'H NMR (400 MHz) spectrum of 3fa in CDCl;

T T
8.5

55

6.0

8.0

9.0

9.5

98T ~
Wyt —

6677~
ogrer
08's7 "

8Ebb ~_
08'9% ~_
15—

76'09 —
8979 —

p-wiojololyd 00°LL —

6Tt 7
8T
STSTT
WL
£9°0ET —
8T'SET

€L°9ET M
08'6€T /
LETHT -

YT —
591"
99'69T ~

COOEt

100

180

90

f1 (ppm)

3C {TH} NMR (100 MHz) spectrum of 3fa in CDCl;

160 150 140 130 120 110

170

S53



68°0

060
»0'T
0T
wr
38
b
€67
1>
w1/
89'1
LT V
wt \
T
88T
061
167
61
61
€61
v6'T

we
E.MW
9L'E
R.m\
wy
@N.vﬂ
0EY -7
Nm.v\

1324

P9~
89"

0L
0L
wiL
€L
P-wiopi0l0lyd 9Z°L

wNKv
6v°L

_um.mv
NmN\
S'L

108~
508"

COOEt

Faee

Hee
E6T

EOT'T

Lo

5.5

6.

T
8.0

9.0

4.5

f1 (ppm)

'"H NMR (400 MHz) spectrum of 3ga in CDCl;

5.0

.0

8.5

€8T~
Tt —

L6°TT~
oe€e~"
08's7—"

Trvb ~_
8L ~_
1Yt

26'09 —
1979 —

P-ULI0JOI0IYD 00°LL —

61T —
€L —

8z Len

12621 W
8e0€T
€501 77
Z6'TET

08'8ET~_
TI6ET

0€'$9T —
16'59T "
99697 ~

T6'TET —

COOEt

190

170 160 150 140 130 120 110 100 90

180

f1 (ppm)

13C {TH} NMR (150 MHz) spectrum of 3ga in CDCl;

S54



o
1>
2N
mm.ﬁ

oy

wurt W
€Lt

06'T
16°T
6T
€6'T

e —

Ly
8Tt /
6T W
€'

Elad

959~
8897
7L

P-WI0J0I01UD 9ZL
8zL

Sy’
WL
WL
JAA

YL~
oL

owWwA g
o
@]
(@] [©] o
4 -
OUN
zZ [T
/
[}
=
-
J

=66'S
=909

1T

EB86'C

EBTT
E60'C

EL6°0

B80T
As6'0

10T

T T T T
5.5

6.5

8.0

9.0

0.5

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

"H NMR (600 MHz) spectrum of 3ha in CDCl;

5.0

6.0

8.5

P-WI0J040H

€TYT—

667Z~
oe'er "
1857~

99°L€ —

89 ~_
[ yise

88°09 —
9529 —

€1°81T
62'811 /
bh61T
08°TZT "
v8'7eT V
15521
oozt
81"
9Z'0€T
T1€0€T
6E'SET —
L1861 —

TL6ST—
19T "
¥0°S9T ~
61°99T "
89'69T ~—

NC
COOEt

o
Me. A_0._0
\
|
li

170 160 150 140 130 120 110 100 90

180

f1 (ppm)

3C {TH} NMR (100 MHz) spectrum of 3ha in CDCl;

S55



88°0
06°0
€01
S0'T
ar
€T /
STT~%
€eT
SET W
LET
69T
LT V

%2

68'T
06'T
16°T
6T

oL€

R.mV
6L'€-T
a.m\
6/
9Ty

AN
om.v\
E.v\

o'y

PS9~_
859"

P-uwi0J0I0D 915 —
st /
9L

we V

68°L
68°L W.
68'L

ST8—

EPTC
TP

01T

E=ITE

= = et
— pAsd

= hu

™MTT
Kot
_ AT

T T T T T T T T
4.5 3.0 15

6.0

9.0

0.5

1.0

2.0

2.5

3.5

4.0

f1 (ppm)

'H NMR (400 MHz) spectrum of 3ia in CDCl;

5.0

55

8.0

8.5

9.5

68°CT ~
445

00°€Z~
eeee
st

LYy~
6L°9b ~_
LS'Ly—

SLTS—

76'09 —
9979 —

Pr6TT —
85'TCT —

06821 ~
6e0eT—
SLTET

sgzer/
VTLET—
B0 THT
05 TbT =

STHIT ~
€CS9T—+
80°991T 7
29'691 "

100

190

90

170 160 150 140 130 120 110

180

f1 (ppm)

I3C {TH} NMR (100 MHz) spectrum of 3ia in CDCl;

S56



+8'0
S8°0
980
980

860
660 W
00'T

107
AR
17
8T 7

wt
v8'T /
S8'T
S8'T
98'T

88T

9Ty
8Tt
8Tt
6T'Y
0Ty
7wy

0Ly~
LUy —

€9~
99—
8T'L

Q.L
072
2Tl
9L
8L
0€°
TEL~
€€
ve'L
sec
9€'L

52
05
[
252
092
1924
292
6924
e
08'24
164

T W

=

Et0,C

Major isomer

Bz

Foot

55

4.5

f1 (ppm)

'"H NMR (400 MHz) spectrum of 3ja in CDCl;

5.0

6.0

Wyl —

95°CC
o

86'ST
20°9¢ V

S8'9b
86'9t V
lwad s

509
85°09 >

609
6249 7

P-WI0JOIOND 00°LL —

€57LTT
PT6TT
LT6TT
08'611
1S°TCT

8v'veT
€€'sTT
bL9TT
ov'LTT H/

89'8CT

66°8CT V
85°621 \
901

ever /.
SELET~7
99'8ET e

9ert
€8°evT v

69T~
62°99T ~_
8£'991~"
89891~

=

EtO,C

Major isomer

170

90

f1 (ppm)

3C {!H} NMR (100 MHz) spectrum of 3ja in CDCl;

150 140 130 120 110 100

160

180

S57



280

wm.cV
00T~
101"
€TT~_

STT-7
NNA\

we—

1454
wﬁ.vw
8Ty
ou.v\

8y —

€89~
LE9

8r'L
61
o0zt
Lt
cvr s
svL
mzw
wie

WL
v9'L
89°L

NC

HN)K/O (o)
Me

=

EtO,C

LLJ\JUUML

=019
=19

FE0b

T
S0y

81T

6T

T T T T T T T T
4.0 2.5

55

T T
8.5

0.5

1.0

1.5

2.0

3.0

3.5

4.5

5.0

6.0

8.0

9.0

9.5

f1 (ppm)

'H NMR (400 MHz) spectrum of 3ka in CDCls

S58



8RIAY R g ¥8IN S8588883KIRRAREANAEER]
IINIGX 338 B e i e e e B e e e e 33
NN N4 Y D g R

Due to the relaxation issue

|
I ‘
M
& T R TT T I%
8.5 8.0 7.5 7.0 6.5 6.0 5.5 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)
'H NMR (400 MHz) spectrum of 3la in CDCl;
) T T 19 W
L& |
|
AN OO
Due to the relaxation issue @{C
COOEt
I w‘J
VLMWMWW\!
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 (
f1 (ppm)

13C {TH} NMR (100 MHz) spectrum of 3la in CDCl;

S59



0.5

880
060 8871 —
€07

bO'T W 819

o
0T ) 665 | =
orT-£ - 0’ 006~
N:\ €€
br 28’5t~
. n
e o
[ HITT
S.ﬁ\
€T oy | o
88’1 F e
88’1
68'1 9E vy —
06'1 9L —
161 (A gszv
25 4 68'15 ~
5
€67
b6’ )
|l
9279 —
n
753 s
E.MW
sce~ Mm“ 6'T
MMM\ — 0'€ ° P-ULI0J0I01YD 00°LL —
[£:54 [ ¥

o'y — —— 98T

T
4.5

o
Bt AL 00
oy
COOMe
T T
6.0 5.0
1 (ppm)

T
5.5

o
P4 J—
60611 — e} -
v9'L2T Z
/
Lrser V bt

o
@)
=
o=
<
en
B
99~ - Teeo | = 12621 =
05'9—" - ro m 621~ -
) te6c 4/
9L 2L°0ET
P-W0J0I01D 97°L
&L o 2 89961~ -
8zL F = Q 9L°0bT ~_ _
8z'L (0] 16°THT ~_ _
8c'L 2T o
mm.NW. - 260 | »2
mm\ —— c”.h r~ ~
8L = 60 N
05t = Toot -
'L
95, ) M
85L F o
S9L
692 = 8E'b9T — -
— $8'99T — -
1 <t g
F o £9°'69T ~ _
s =2
Tz
=

S60

90

f1 (ppm)

13C {TH} NMR (100 MHz) spectrum of 3ab in CDCl;

T
170 160 150 140 130 120 110 100

180




68°0

cm.oV
€0T—
S0'T a

(RS
9T
69T
69T
7T
wut N
vLT
68T
06T
6T
€6'T
€6'T
6T
96'T

60—

weE—

Ly —

P-WI0J0I0YD 9T°L
A

W9~
05'9~—"
P-W0J0I0ID 97°L
8T°L
6T°L
67°L
0€’L
0€’L
1€°L
[
JA A
6v°L
187,
SS°L
LS°L
S9°L
69°L

2L
67, V
0€L V
0€’L

€L \

wL—

WL
6b'L—
[N

§S°L—
LS8L—

o)
=
[e}
Q
O

7.30 7.25

7.35

7.50 7.45

7.55

1.0

1.5

2.0

3.0

T T
5.0 4.5

5.5

T
6.0

8.0

8.5

9.0

f1 (ppm)

'H NMR (400 MHz) spectrum of 3bb in CDCl;

00°€Z ~_
ree
18'57 "

SLE—

89—
cm.Nv\
68'TS —

99—

P-wliojoio|yd 00°LL

LY6TT~,
18611~

£5°92T ~_
82T~
bL82T
€801~

LLOET —

6020~
s8Tr1

86'¥9T —
€8°99T —
+9'69T —

1

O
=z —

COOMe

J o

©)
z

Me<

180 170 160 150 140 130 120 110 100

190

f1 (ppm)

13C {TH} NMR (100 MHz) spectrum of 3bb in CDCl;

S61



0.C

bt}
° W — -
880
%.o/
[ =529
o
PO\ 129 F 3 62
o e 1w
ci\ 0857~ -
't
997 |
%.ﬂ/ -
oLt 607
NZW
€1 HIv | o
88’1 e
68'T
06°T 6Tvy "
167 ﬁ.ﬁ\
167 1 LSty
[ [ 15—
98'S5 ~_
<
« 979 —
L
Il

69°€
:.MHV u“uum.. Lotz

we-r .
-LL10J0.0) —_
K.m\ —= ~66¢ P-WI0J0I0IYD 00°2L

wel

T s
8-
4.0

obh— "
L2
Q £
(=%
& o
= —
B O
[ wn
oUA, ) o e
> . 9 5
i [ = eI — (@] @] m
w ] . — > .
~ =
) 5 TS6TT~ OUN m
L2 o>
. 5 S e 80°02T - 3
WW.MW N G 16421 — o
. o] Yh82T ~_ w
759~ MMMW _ ot - e 20'T€T ~_
959~ ] = Foot = 05267~
e /U.Eeeo_;u 9L — N m
0T'L £ . oot | © d €9'86T —
2L o8 ~
MmN e
@ ~g == =860 ey
gL Feo1 n
P-WI0J0I0IYD 9T'L n
el G6L ~ i Fe o~
SEL SEL— N m
064~ _ 60 91'85T —
. —_— T 1) M
beL— ) L2
N
= 64591 —
= 8EL9T —
v b <t 29'69T —
N [[ ©
NS ~
s =
[ o
n
=

S62

90

f1 (ppm)

13C {TH} NMR (100 MHz) spectrum of 3eb in CDCl;

T
170 160 150 140 130 120 110 100

180

190



68°0

om.oV
€0T—
S0'T 7

L9°T
69T
69T
7
ELT~E

68T v

06'T—¢
6T
€6'T
€6'T
6T

60—

Ly —

9SS —

159~

p-wiojoion) §877
8TL
8TL
62,
€L
0£L
€L
vE'L ]
se
9e
L€
e
e
e
6€ 4
]
]
b2
€L
6L
152
S
89
[

S r——Trn

F9€°9

I s

[L F96°C

=TT

(o]
z
OUN = 00T
z
/
(0]
=

%/
COOBn

55

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

4.5

f1 (ppm)

'H NMR (400 MHz) spectrum of 3bc in CDCl;

5.0

6.0

8.5 8.0

9.0

6627~
ocee "
08's7~"

6v'LE —

6LV ~_
YeLy -

0979 —

15799 —

P-W1040101YD 00°£L —

96T~
i
Jraal
A
65821
wsan/
SLISET~
0L'9€T

YT ~L
TUEpT -~

S699T —
s1991 "
79°691 —

]%/O]/
COOBn
—

180 170 160 150 140 130 120 110 100 90

190

f1 (ppm)

13C {TH} NMR (100 MHz) spectrum of 3bc in CDCl;

S63



06'0
16'0
v0'T
90T
T
€T
ST'T
89'T
69'T
oLt
7T
wr
€LT
vLT
68'T
06'T
16T
6T
€6'T
€6'T
v6'T
96'T

we
€Le
sL'e
e

L6'E

'y

vL9
8.9
T0°L
€0°L
aTL
8T°L
6T°L
YL
S¢L
9L
p-wiojololyd 9z°L
L
L
8T'L
6E'L
WL
WL
'L
08
'8

A

A

7

AN

7

a

\

~
-

F66'S
oS

FEV'T

80
Foee

in
L~
9L~ — leoz ~
8TL
QNV = | R
. ~
veL .
mN.n/ Eeso
. - wn
o:% B | &

P-WI0JOIOND 9T°L ~% _. = Legz[ = RoT
Tl = 0
Rx\ 2 8
seL F e To0e

wn
L @
~
6L~ - L =— Fso
tooe[ ™
A =
L - n
L=
A ~
o
Lwn
~

5.5

9.0

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

4.5

f1 (ppm)

'H NMR (400 MHz) spectrum of 3ed in CDCl;

5.0

6.0

8.5

L8771 —

0067~
[1ad
€857~

€V~
LL9Y ~_
09'Lb—

6'SS —

6479 —

p-wl0jololyd 00°LL

ST —

bS'61T
69'61T -\
L5 TeT—
8LVTT ~_
08'52T —
S8'82T ~
€671

SHIEL
voes1/

bEOYT —

SL'0ST—

LE'8GT —

ELYIT —
6es91
£9'69T —

T T T T T T T T T
150 130 110 90

170

f1 (ppm)

13C {'H} NMR (150 MHz) spectrum of 3ed in CDCl;

160 140 120 100

180

S64



06°0
16°0
0’1
So'T
80T
oT'T
T

a
L9°T
oLt W
7T
vLT \\‘
68'T
16°T

0e'T
€T
€€T
PET
SET
LET

6T
€6'T
€6'T
6T

89°¢
cn.mV

S.m\

€Le
nm.m\

o
wy o
E.w% z
ITY L
mﬂ\ O m
€€y > 3
A
w

eV
9EY
8€y
6EY —

(&) (&)
2 Q
SIS
w 4T}

69—
66'9 —

b9 —

L6'9
66'9 /
0L X
1L /.
voL
Yol W
Pp-wi0joI01yd 924 0TL~
WL
YL~

voeL—"
P-WI0J0I0|YD 9T°L —

725 720 715 710 7.05 7.00 6.95

7.30

f1 (ppm)

=619

BSTE

86T
FH0'€

0T
1X4

0T

=0T

=160
560

T T T T T
5.5 4.0

6.0

0.5

2.0 15 1.0

3.0 2.5

3.5

4.5
f1 (ppm)

'H NMR (400 MHz) spectrum of 3ee in CDCl;

5.0

6.5

8.0

8.5

98°CT
L6'ET W
[4%41

20°€T~_
geee
w85t

£€Ph ~
LU~
09ty —

5095 —
0119~
w19 —=
w29

P-wi0jolojyd 00°LL

7T —

SS'61T "
€€~
JAATAS
9'6CT

et M
ELTET ~C

00°€bT —

€541 —

TL69T
ogbor
v 191"
€9'69T <~

Bt OO0
N

EtO,C

OMe

EtO,C

T T T T T T T T T
150 130 110 90

170

100

120

140

160

180

f1 (ppm)

13C {TH} NMR (100 MHz) spectrum of 3ee in CDCls

S65



06°0
16'0
wc.ﬁ/
mo.ﬁw

SOT

60'T-F
oT'T

(5

wut
YL
06T

16°T
6T
€6'T
6T
6T

8v'C
8v'C v

SLe—
98'¢ —

Wy —

88'S
88'S >

€69
mm.c/
00°Z
S.NV.
ST'L
S.Nv

wu.N\
8T°L

P-W10j01014D 97°L

o
Eta AL OO
N

Me OMe

MeO,C™ ™

=86'G

BeTE

FoTs
Fre

Fre

907
As60

EL6'0

5.0

8.5

6.0 5.5 f (4pgm) 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
"H NMR (400 MHz) spectrum of 3ef in CDCl;

6.5

8.0

98°¢T —

€967 —
6672~
£EET—
08'5—

€W —
0L'9%% —
651y~
€IS —

9L'SS —

9479 —

P-WLI0J0101YD 00°LL —

S0CIT —
SS6TT
SL6TT v

6€'82T —
et~
0E'ZET —
TSPET —

LLPST ~
6€°95T —

TL¥9T —
0£'991 —
¥9'69T —

(e}
o ]
s
I
o
© =
\N o R
. 2
\ —
9] -
N ——
O
1o}
=

T T
160

190

140 130 120 110 100 90

150

170

180

f1 (ppm)

I3C {TH} NMR (150 MHz) spectrum of 3ef in CDCl;

S66



980
80
88°0
201
0T\
8017
o1
45
991
191 W
89’7
o1 \
[ 75
81
81
88'1
68'1
68'1
06'1
61

e
g V
sUe-7
oLe 7

LEY—

897

P-W10j01014D 92°Z H/

LS°L
6S°L /
S9°L
69°L %

96°L
96°L
96°L
86'L

=079
B 7

= = e

= = R ANA
= = v

%
SO,Ph
)

7.35

8E'L — —— |60

7.40

7.45

7.50

f1 (ppm)

1§5°L—

884
LS°L /
8§°L /l
6S°L
6S°L %
€92
o\
¥ L
S9°L—

7.55

7.60

7.65

69'L —

7.70

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

4.5

f1 (ppm)

'H NMR (400 MHz) spectrum of 3ag in CDCl;

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0

9.0

9.5

(87T —

967~
1€€2
6L'ST"

(U2 N
YL~
vS'Ly

w9 —

p-wiojololyd 00°LL —

89°€ET —

Trovt .
S0t 98T —

SP'6CT ——

sevor—
560 PEOET
¥69T Zgoer

80 70 60 50 40 30 20 10

90

f1 (ppm)

3C {TH} NMR (100 MHz) spectrum of 3ag in CDCl;

180 170 160 150 140 130 120 110 100

190

S67



68°0

om.eV
0T~
0T v

89’1
DNA/
[ 75

06T
06T\

6T
€6'T
6T
[4y4
Nm.NW.
€5

9'e—

L8'E—
j204
vm.v/
Elad

L'y
g
vy
6’

w9
€L9
88'9
06'9 H/
104
104 V.
€02
€0°L
S0°L
S0°L

p-wiojololyd 97°L

== =919
= ELE6

= Foe
= Foey

Feos

ESTE

~
=
T
Q

MeO,C

= E00'T
_ 60T
- 0T
= 6°0

6.0

T
8.0

9.0

0.5

2.0 1.5 1.0

4.0 3.5 3.0 2.5

4.5
f1 (ppm)

'H NMR (400 MHz) spectrum of 3eh in CDCl;

5.0

5.5

6.5

8.5

€L —

16'TT~_
141448
oLt

68'TE ~_
85°2€ "

wer -

s
B.ﬁ\
sty

ce1s
955~

9479 —

P-WL0JOI0IYD 00°LL —

6ETIT —

6S'6TT —

€L°9TT
€8'9CT v.

T8TET —

L8PET —
TELET ~

E£V'9PT —

06'9ST —

om.voﬁ
L6'P9T N.
L¥'69T —

i
OMe
|
1

0
Bty AN 00

MeO,C
|
l

T T T T T T T T
160 130 100

180

90

f1 (ppm)

13C {TH} NMR (100 MHz) spectrum of 3eh in CDCl;

110

120

140

170 150

190

S68



68'0
06'0
160
86'0
00'T
€0T-E

S0'T
mc.ﬁN
01
89
QZH/
T\

88'T
06'T /

16°T
6T
6T
€6'T

(4

85’
09°€
29€
$9'€ -t

see

(@]
00t Q
077
€0y —
Ly — ©

=z
4
w

169 —
999 66'9—
w9
oo
169 0L —
66'9 S0°L
€0°L RS
S0°L
S0°L
vI'L
bIL W
9aT'L
oaT'L
8T, PIL—
we YL
we oTL—
oL ot/

P-WI0JOI0NYD 9Z'L 8TL—

WL~
wL"
€L

P-W10j0I0|YD 97 L ——

A1T9
F9TE
BHE6

Fore
=00'¢
FeeT

=TT

=00'T
=£0'T

0T
7t

90T

0.5

4.0 3.5 3.0 2.5 2.0 1.5 1.0

4.5

f1 (ppm)

"H NMR (400 MHz) spectrum of 3ei in CDCl;

5.0

55

6.5 6.0

7.0

7.5

9.0 8.5 8.0

9.5

69°CT ~
L8ET—

weT —
96'2C

SE'€T >
18'5C—

80'bh ~
SL9~_
19—

88'55 "
9009 ~_
S99~

P-wi0jol0jyd 00°LL

L9771 —
bS'6TT
66'CCT /
9€'sTT
[ yka /
bp'8CT /

6£°62T &
98'6ZT

mm.cmﬁ\
nn.cmﬁ\\‘
oo.Nmﬁ\\‘
wser

¥0'6€ET
£5°08T —
Ly LST—

S9'%9T —
60991 "
£5'69T —

OMe
|
|

Et0,C7 N

80 70 60 50 40 30 20 10

90

f1 (ppm)

3C {TH} NMR (150 MHz) spectrum of 3ei in CDCl;

170 160 150 140 130 120 110 100

180

S69



Wy —

9691
8691
v
ST
otz
he
p-wi0j01014 97°L
1€
e/
'L
iR -
il
b
b W
092
29, W
b9l —
8oL/

L6°L
L6°L VI

66'L \
66'L

Etay AL 00

=19
B

HHTE

= E0TT

—" Tsv

===, Forz

NC

OMe

E60'€
L Fo0C

Aort

= 60T
I
=31
60

= b T

91T

koo.ﬁ

T T T T T T T T T T T
4.0 2.5 15

5.5

T T
8.0

9.5

0.5

2.0 1.0

3.0

3.5

4.5

5.0
f1 (ppm)

'H NMR (400 MHz) spectrum of 3ej in CDCl;

6.0

8.5

9.0

68'CT —

6677~
geer
28's7

0E'Py ~
SL9Y ~_
99'Ly —

58'S§ —

9879 —

P-WLI0JOI0|YD 00°2L

60°CIT —

8S'6TT —
Ly
v6'STT #

80°£2T
6T°LCT
95°£TT
0C'8TT
£V'8TT

ST6LT
o0Lzer
bIeeT
STEET

86'LbT —

8T°LST —

6L%9T —

€9'69T —

LLYTT—

¥6'SCT —

80°£21 —
6T/ —
95721 —

07’871 —
£p'87T —

ST'6CT —

T T T T T T T T T
150 130 110 90

170

f1 (ppm)

13C {TH} NMR (100 MHz) spectrum of 3ej in CDCl;

160 140 120 100

180

S70



n
o
%.o/ S8'TT—
06'0
€01 19| o
0T\ PSE9
oT'T-F £0€ 6L~
NS\ wee
vir n 857"
ASN -
[FREAS =607
w1/
16717 66 | o
61/ F e
o6 e~
YL~
L® 09'Ly =
o~
655 —
<
el
829 —
n
el
753N
[IRIS 6T
e L | 2 o
67 |
o6/ <«
iy — =1 | i
Fe
g
S o
o O.U\ —
Fe= Q
Q2 @)
wn
M wn
o o g :
= 15711 —
z o =<
A F D ISEIT~,
w — e 95611 77
Gy mm.oﬁ\
) 16121y
L= 78241
© m v8'821 "
w9 6v'TET
mm”mv m eszeT
wser "
A\ g
i~ O Ly'OpT —
P-WLI0J0IOIYD 9Z'L ~
o o
AN n %] 6L'9T —
bSL F = —_
ENN m
95t
o .y
S8~ F o M 6€'851 —
608"
m 9Lp9T ~_
19'591 —
n
o <t 95'89T ~—
° ~ 99'691 "
<
o
n

S71

90

f1 (ppm)

3C {TH} NMR (150 MHz) spectrum of 3ek in CDCl;

T
170 160 150 140 130 120 110 100

180




680
06'0
W'l
0T
VI
ST
9T’
€1
szl W
9z’
st
(7 W

06T
16°T
16°T
6T
€6'T

¥9'E
§9°€
99°€
19e—=
8L'€
6L'€
08¢
18°€

by —

p-wiogoso 8377

9€'L
9€'L
LEL
8€L

95,
85°L V

(8L
ﬁm.mw
6L

=€0'€
=0L'€

=TT

5T

T
=16'T

6T

L Teeo
—5€9
- -
lﬂ;.._
3

=0'T
=00'T

=660
10T

9.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

55

6.0

8.0

8.5

9.5

f1 (ppm)

'H NMR (400 MHz) spectrum of 3al in CDCl;

L8~
68°ET

8677~
eeee
18'5¢ "

0T'eE —

Ev'vh ~_
SL9Y ~_
8§°Ly "

6L79 —

8¥'6TT —

SE'STT
98T /
SL'8TT

99°0€T
9L'0€T W.
98'0€T

0L°0vT ~
STTvl —

69T —

S§9'69T ~_
60°0LT "

98T — -

SL8TT — -

99°0€T ~_
9L70€T — -
98'0€T -~

129.5 128.5
f1 (ppm)

130.5

131.5

170 160 150 140 130 120 110 100 90
f1 (ppm)

180

3C {TH} NMR (150 MHz) spectrum of 3al in CDCl;

S72



68°0
ﬁm.o/

€01
S0'T V

oT'T-F
(491 “\“
P T

9T
69'T
LT
LT
uwun
€L

68'T
68'T
16°T
6T
6T
€6'T
v6'T
S6'T
S6'T

69
:.MV
€UE-7
ste

mw.m\

'y —

89
89
¥8'9
589
98'9
L8°9
68'9 —
0L —

s
%0
w0t

P-W1040101YD 92°L
L
8T'L
0€'L
0€'L

EIT°9

HTe

Hm E86'T
Hi8c
]

o
Bt A OO0

16°C
Wo.o
6°0

E66'0

S
o
¢
B
28 =
e Q
A
2 O
=]
o —
o g
L
en
[
g ©
g
: £
° 0
O
(o8
o w0
~o~
N
: 5
(]
00
: T
=
Z
=

¥8'CT —

1062~
wer
08's7 "

6E Py ~_
€LY~
8S'Ly "

1095 —

9879 —

P-WWI0JOI0IYD 00°LL —

War —

95'6TT —
9'€eT —
TL0ET

6L°0€T V
STTET —
00°GET -
bT'9ET

96'9ET \
SEPT —

LTLST —

£8'Y9T —

99'69T —

62°58T —
LE7/8T —

Q
Qo
o
z
A

[\

o
p=4
()
=
O
<o

180 170 160 150 140 130 120 110 f (lggm)
3C {TH} NMR (150 MHz) spectrum of 3em in CDCl;

190

S73



160
260
260
0’1
S0°T W

90T
wT—F
PTT \
9T'T
89T
69T H/
LT

75 \
%
06
06
'
€6
b6l
b6l
561
96°T

we

ere\
SLE
Lre

7
¥8'€ \

05y —

0L
90°L
L0°L
PTL
ST'L

P-ULI0J0I01YD 97°L
62, W
€L

(44
§rt 7

6L7L W
08,

a8
€18
€18
¥1'8
ST'8
91’8

S
OMe

209
2219
80

FOET
o

stz
Feoe

ok
16'0

01
Bort
TForz

ot

0.5

1.0

1.5

2.0

2.5

3.0

4.0

4.5

f1 (ppm)

"H NMR (400 MHz) spectrum of 3en in CDCl;

T
5.0

5.5

T
6.0

T T
8.0

8.5

T
9.0

88°CT —

SO'EZ~
veer "
€8's7~"

Ev'vr ~
YL~
(LNt

90°95 —

679 —

P-wii0j0I0|yd 00°LL

T —

py6et
T0°LCT
S9°0€T
nn.OmﬁH/.
TOCET
9TTET V
88'EET
Nm.mu“
ShLET

6S°SPT —

LTLST—

T6'¥9T —

£9°69T —

TEE8T —
L6'P8T —

Etxy A0 0

OMe

90

100
f1 (ppm)

13C {TH} NMR (150 MHz) spectrum of 3en in CDCl;3

T
180 170 160 150 140 130 120 110

190

S74



(247
STy
Erad
LTy
8Ty
(44
gy

9%b
60>
05/

9T'L
JAYA
JAYA
8T°L

P-WI0JOIOIYD 9T°L ~
0L -7
wL \

(A
WL
WL
WL

SS'L
LS°L
9L
¥9'L
¥9'L
99°L
99°L
0L'L
YLl

CO,Et

Fset

To.ﬁ

Tm”o
P
Tu.ﬁ

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

45
f1 (ppm)

8.0 7.5 7.0 6.5 6.0 5.5 5.0
'H NMR (400 MHz) spectrum of 4a in CDCl;

8.5

(A0
€T
ST'T
ST'T

EET~_
SE'T
9€'T
09T —
89T ——

(U2

e
vLE
mn.m%
9L’

LTy
ep\

ANHQV

(44
gy
(434

1144
W
(344
Elad

99
89 W
9
orL
€L
seL
9L
P-WLI0J0I0IYD 97°L
we
8Ty
66
L
€L
St
9L
9, ]
1y
6L 4
052
152
5
852
5924
g9z

A
B
o Z
eMC DM_
= )
(@] [&]
RN
ol
z
z
w
==

1T,

T

=LE0

£80°T
PETT
060
£00'T

0.5

45 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

'H NMR (400 MHz) spectrum of 30a in CDCl;

5.0

8.0 7.5 7.0 6.5 6.0 55

8.5

S75



(421
€T W
SET

€T
v\
7y
mN.v\

'S —

LE9~_
i
60°L
oT'L

P-WI040101YD 92°L
9T'L
L
8T'L
0gL
0gL v.

094~
v9L—"

COOEt

6.0

'"H NMR (400 MHz) spectrum of 5 in CDCl;

5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

5.5

0EPT —

1509 —

P-WLI0J0101Y4D 00°LL —

€€°9T1
€E8TT /
6v'8TT V

61°61T
£5°021 \
oL1et

Ly6TT ~
8621

09°GET —

6E°THT ~_
68'€T —
S9ppT "

20791 —

COOEt

100

190

90

170 160 150 140 130 120 110

180

f1 (ppm)

3C {TH} NMR (150 MHz) spectrum of 5 in CDCl;

S76



X-ray Diffraction Analysis of Compound 3fa:

Crystal of compound 3fa was obtained by dissolving product in mixture of DCM and hexane
in 3:1 ratio, allowing the solvent to slowly evaporate at room temperature. The crystal structure
information for this compound has been deposited at the Cambridge Crystallographic Data
Centre. CCDC No: 2308794 contains the crystal structure information of this compound and

can be obtained free of charge via http://www.ccdc.cam.ac.uk

Etw )K/o 0
x .1 XYY
COOEt ﬁﬁ/h\r*f“

3fa, 65%, (m:0=95:05) CCDC: 2308794
Figure S1. X-ray structure of the product 3fa with the ellipsoids drawn at the 50% probability level.

Crystal data and structure refinement for mo_GS DS 2 527 1 Om.

Identification code mo_GS DS 2 527 1 Om
Empirical formula C,6H35BrN,Os

Formula weight 535.47

Temperature/K 299

Crystal system triclinic

Space group P-1

a/A 10.1993(10)

b/A 10.9217(9)

c/A 12.8849(12)

o/° 74.979(3)

p/e 88.847(4)

v/° 83.562(3)

Volume/A3 1377.5(2)

V4 2

Pealcg/cm? 1.291

wmm-! 1.528

F(000) 560.0

Crystal size/mm? 0.053 x 0.045 x 0.023
Radiation MoKa (A =0.71073)

20 range for data collection/° 4.018 to 54.296

Index ranges -13<h<13,-13<k<13,-16<1<16
Reflections collected 44428

Independent reflections 6083 [Rine = 0.0858, Ryigma = 0.0544]

Data/restraints/parameters 6083/0/314
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Goodness-of-fit on F2 1.015

Final R indexes [[>=26 (I)] R, = 0.0517, wR, = 0.1142
Final R indexes [all data] R;=0.1196, wR, = 0.1408
Largest diff. peak/hole / e A2 0.44/-0.48
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