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1. Reagents: Unless otherwise noted, all reagents were purchased from Acros, Alfa, Adamas and
used without further purification. Column chromatography purifications were performed using
200-300 mesh silica gel.

2. Instruments: NMR spectra were recorded on Varian Inova-400 MHz, Inova-300 MHz, Bruker
DRX-400 or Bruker DRX-500 instruments and calibrated using residual solvent peaks as internal
reference. Multiplicities are recorded as: s = singlet, brs = broad single, d = doublet, t = triplet, dd
= doublet of doublets, m = multiplet. HRMS analysis were carried out using TOF-MS instrument
with El source.

3. Optimization of reaction conditions

Table 3-1. Optimization of Reaction Conditions.

N\)L il TP R 1
©/\W \TIPSDCE air, 18 h C@ T
1a 3a TIPS
Entry® Pd(OAC),(mol%) Base Additive(equiv) Yield(%)
1 5 CsOAc - 50
2 5 NaOAc - 51
3 5 Na,CO3 - 23
4 5 K,CO3 - 42
5 5 Cs,CO3 - 46
6 5 Ag,CO3 - 59
7 5 KHCO; - 68
8 5 KHCO; 1-AdOH (0.3) 78
9 5 KHCO; HO,P(OBn), (0.3) 62
10 5 KHCO; MesCO,H (0.3) 64
11° 5 KHCO; PivOH(0.3) 96(94)
12 - KHCO; PivOH(0.3) -

# Reaction conditions: 1a (0.1 mmol), 2 (0.15 mmol), Pd(OAc), (5 mol%), base (2 equiv),
Additive (0.3 equiv), DCE (0.5 mL) in a 15 mL sealed tube at 80 °C for 18 h. Yields were based

on LC using acetophenone as the internal standard. ® Isolated yield on a 0.2 mmol scale.
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Table 3-2. Optimization of Reaction Conditions.

TIPS

H pZ
o J;(H o Pd(OAC); (10 mol%), KHCO; (2 equiv) ~
N\)k - addtive,K3PO, (1 equiv) y
C&i o i +\TIPS 0E. T00°C. C@ N\)LT/
5 o}
6a 2 0 7a, 68%
Entry®  Pd(OAc),(mol%) Additive(equiv) Yield(%)
1 5 1-AdOH (0.3) 68
2 5 HO,P(OBn), (0.3) 23
3 5 MesCO,H (0.3) 39
4 5 PivOH(0.3) 52

Reaction conditions: 6a (0.1 mmol), 2 (0.15 mmol), Pd(OAc), (5 mol%), KHCO; (2 equiv),
K3PO, (1 equiv), Additive (0.3 equiv), DCE (0.5 mL) in a 15 mL sealed tube under N, at 100 °C
for 18 h. Isolated yield on a 0.2 mmol scale.

4. Preparation of S1-0 and S1

o H HCI Q
oy H N O)LN/ﬁ(NNIez Pd/C, H
H/ﬁ( 7N ©/\ N TPAC H, HQN/\H/NMeZ
o} EDCI, HOBt o MeOH. rt S
DlPEA, DMF, rt S1-0 ’ S1

A mixture of acid (50 mmol, 1.0 equiv), amine (55 mmol, 1.1 equiv), EDCI (55 mmol, 1.1
equiv), HOBt (55 mmol, 1.1 equiv), and DIPEA (150 mmol, 3.0 equiv) in DMF(50 mL) was
stirred at room temperature over night. Saturated ammonium chloride was added and the mixture
was extraced with DCM. The combined organic layers was washed sodium bicarbonate and brine,
dried over anhydrous Na,SO,, and concentrated in vacuo. The resulting residue was purified by
silica gel flash chromatography to give S1-0 as a white solid in 87% yield.

Compound S1-0 (7.08 g, 30 mmol) was dissloved in methanol (150 mL) and 10%
palladium-carbon(0.71 g) was added. The reaction mixture was shaked under hydrogen gas at
room temperature over night. After removal of catalyst by filtration with aid of calite, the filtrate
was concentrated under vacuum to give the S1 as pale yellow liquid in 95% vyield. The crude
product was used in the next step without any purification.

5. General procedures for the preparation of various carboxylic acid substrates

NMe
H,N 2

i $10 HJL
N
RﬂOH —> R NMe;
EDCI, HOBt 0
DIPEA, DMF, rt

A mixture of carboxylic acid (10 mmol, 1.0 equiv), S1 (11 mmol, 1.1 equiv), EDCI (11 mmol,
1.1 equiv), HOBt (11 mmol, 1.1 equiv), and DIPEA (13 mmol, 3.0 equiv) in DMF (15 mL) was
stirred at room temperature over night. Water was added and the mixture was extracted with DCM.

The combined organic layer was washed with saturated ammonium chloride, sodium bicarbonate
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and brine, dried over Na,SO,4, and concentrated in vacuo. The resulting residue was purified by
silica gel flash chromatography to give corresponding carboxylic acid substrates as white solid or
colourless liquid with >85% yield.

OMe

H (e}
N¢J\N/
o) |

1a

2-(2-(2-methoxyphenyl)acetamido)-N,N-dimethylacetamide. White solid. ‘H NMR (400 MHz,
CDCl3) § 7.28 — 7.21 (m, 2H, ArH), 6.97 (brs, 1H, NH), 6.95-6.86 (m, 2H, ArH), 3.97 (d, J = 3.9
Hz, 2H, CH,), 3.88 (s, 3H, OCHj3), 3.61 (s, 2H, CH,), 2.93 (d, J = 4.3 Hz, 6H, CHj). *C NMR
(101 MHz, CDCls) 6 171.28, 167.91, 157.13, 131.08, 128.76, 123.51, 120.91, 110.64, 55.47,
41.52, 38.50, 35.88, 35.49. HRMS Calcd for C13H15N,05 [M+H]": 251.1396; Found: 251.1394.

Me

H (e}
N%N/
o |

1b

N, N-dimethyl-2-(2-(o-tolyl)acetamido)acetamide, White solid. "H NMR (400 MHz, CDCl) &
7.19 (s, 4H, ArH), 6.46 (brs, 1H, NH), 3.98 (d, J = 3.6 Hz, 2H, CH,),3.61 (s, 2H, CH,), 3.00 —
2.85 (m, 6H, CHj3), 2.30 (s, 3H, CHs). *C NMR (101 MHz, CDClg) & 170.85, 167.79, 137.10,
133.12, 130.81, 130.45, 127.87, 126.65, 41.47, 35.90, 35.56, 19.60. HRMS Calcd for C13HgN,0,
[M+H]": 235.1447; Found: 235.1439.

2-(2-(2-bromophenyl)acetamido)-N,N-dimethylacetamide, White solid. *H NMR (400 MHz, CDCl)
& 7.31 (dd, J; = 8.0 Hz, J,= 1.1 Hz, 1H, ArH), 7.09 (dd, J, = 76 Hz, J, = 1.8 Hz, 1H, ArH),
6.99-7.07(m, 1H, ArH), 6.91-6.86 (m, ArH), 6.38 (brs, 1H, NH), 3.75 (d, J = 4.0 Hz, 2H, CH,),
3.49 (s, 2H, CH,), 2.67 (s, 6H, CH5)."*C NMR (101 MHz, CDCls) & 169.63, 167.73, 134.67,
133.05, 131.65, 129.16, 127.98, 125.03, 43.73, 41.52, 35.91, 35.57. HRMS Calcd for
C1oH15BrN,O, [M+H]': 299.0395; Found: 299.0392.

| H (0]
N&J\N/
o |
1d

S4



2-(2-(2-iodophenyl)acetamido)-N,N-dimethylacetamide,White solid. *H NMR (400 MHz,
CDCly) & 7.93-7.78 (m, 1H, ArH), 7.41-7.28 (m, 2H,ArH), 6.99-6.96 (m, 1H, ArH), 6.61 (brs,
1H, NH), 4.02 (d, J = 3.9 Hz, 2H, CH,), 3.77 (s, 2H, CHy), 2.95 (s, 6H, CH3). *C NMR (101 MHz,
CDCl3) & 169.60, 167.77, 139.90, 138.20, 130.87, 129.26, 128.94, 101.25, 48.43, 41.60, 35.97,
35.64. HRMS Calcd for C1,H:15IN,0, [M+H]™: 347.0256; Found: 347.0262.

e
N
(6]
MeO

1e

2-(2-(4-methoxyphenyl)acetamido)-N,N-dimethylacet-amide, White solid. '"H NMR (400 MHz,
CDCl3) 6 7.14 (d, J = 8.6 Hz, 2H, ArH), 6.81 (d, J = 8.6 Hz, 2H, ArH), 6.66 (brs, 1H, NH), 3.94 (d,
J = 4.1 Hz, 2H, CH,), 3.71 (s, 3H, OCH3), 3.48 (s, 2H, CH,), 2.88 (s, 6H, CH3). *C NMR (101
MHz, CDCl3) & 171.34, 167.80, 158.69, 130.34, 126.65, 114.23, 55.13, 42.49, 41.29, 35.79, 35.42.
HRMS Calcd for C13H1gN,03 [M+H]": 251.1396; Found: 251.1385.

2-(2-(4-bromophenyl)acetamido)-N,N-dimethylacetamide, White solid. ‘H NMR (400 MHz,
CDCly) 6 7.47 (d, J = 8.4 Hz, 2H, ArH), 7.18 (d, J = 8.4 Hz, 2H, ArH), 6.63 (brs, 1H, NH), 4.02 (d,
J = 4.0 Hz, 2H, CH,), 3.56 (s, 2H, CH,), 2.97 (d, J = 3.0 Hz, 6H, CH3). °*C NMR (101 MHz,
CDCly) & 170.36, 167.80, 133.75, 132.03, 131.12, 121.38, 42.87, 41.50, 35.98, 35.65. HRMS
Calcd for C1,H15BrN,O, [M+H]™: 299.0395; Found: 299.0382.

2-(2-(4-chlorophenyl)acetamido)-N,N-dimethylacetamide, White solid. *H NMR (400 MHz,
CDCly) § 7.30 (d, J = 7.9 Hz, 2H, ArH), 7.22 (d, J = 7.9 Hz, 2H, ArH), 6.65 (brs, 1H, NH), 4.00 (d,
J=3.6 Hz, 2H, CH,), 3.56 (s, 2H, CH,), 2.95 (s, 6H, CHs). *C NMR (101 MHz, CDCl5) § 170.46,
167.83, 133.27, 130.78, 129.12, 42.86, 41.52, 35.98, 35.65. HRMS Calcd for C;,H;5CIN,0,
[M+H]": 255.0900; Found: 255.0894.
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N,N-dimethyl-2-(2-(4-(trifluoromethyl)phenyl)acetamido)acetamide, 'H NMR (400 MHz,
CDCl,) 5 7.58 (d, J = 8.0 Hz, 2H), 7.41 (d, J = 8.0 Hz, 2H), 6.75 (s, 1H), 4.02 (d, J = 4.0 Hz, 2H),
3.64 (s, 2H), 2.95 (d, J = 2.8 Hz, 6H). *C NMR (101 MHz, CDCl;) 5 169.99, 167.83, 138.98,
129.69, 129.42 (Jc.r =32 Hz), 125.69 (Jo.r =4 Hz), 124.16 (Jo.r =271 Hz), 43.05, 41.47, 35.92,
35.58. °F NMR (376 MHz, CDCls) & -62.53. HRMS Calcd for C;3H;5FsN,0, [M+H]*: 289.1164;
Found: 289.1160.

b0
N\)LN/
oy

1i

N, N-dimethyl-2-(2-phenylacetamido)acetamide, White solid. *H NMR (400 MHz, CDCl5) &
7.34 -7.28 (m, 2H, ArH), 7.27-7.22 (m, 3H, ArH), 6.55 (brs, 1H, NH), 3.97 (d, J = 4.0 Hz, 2H,
CH,), 3.57 (s, 2H, CH,), 2.91 (s, 6H, CH3). *C NMR (101 MHz, CDCI3) & 170.47, 167.29,
134.17, 128.88, 128.48, 126.86, 43.11, 40.93, 35.38, 35.04. HRMS Calcd for C1,H16N,0, [M+H]":
221.1290; Found: 221.1285.
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B N
r \)kN/
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2-(2-(3-bromophenyl)acetamido)-N, N-dimethylacetamide, White solid. ‘H NMR (400 MHz,
CDCly) 6 7.40 (s, 1H), 7.32 (d, J = 7.7 Hz, 1H, ArH), 7.19-7.11(m, 2H, ArH), 6.93 (brs, 1H, NH),
3.97 (d, J = 4.2 Hz, 2H, CH,), 3.51 (s, 2H, CH,), 2.89 (s, 6H, CH53). *C NMR (101 MHz, CDCl5)
6 170.16, 167.81, 137.15, 132.19, 130.16, 127.89, 122.56, 42.66, 41.36, 35.87, 35.50. HRMS
Calcd for C1,H15BrN,O, [M+H]": 299.0395; Found: 299.0392.

L O
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N, N-dimethyl-2-(2-(3-(trifluoromethyl)phenyl)acetami-do)acetamide, White solid. *H NMR
(400 MHz, CDCls) § 7.54 (s, 1H, ArH), 7.52-7.45 (m, 2H, ArH), 7.45-7.37 (m, 1H, ArH), 6.91
(brs, 1H, NH), 4.02 (d, J = 4.0 Hz, 2H, CH,), 3.63 (s, 2H, CH,), 2.93 (d, J = 1.0 Hz, 6H, CH3). *C
NMR (101 MHz, CDCl3) 8 170.02, 167.86, 136.17, 132.44, 130.17 (Jc.r=32 Hz), 128.61, 125.61
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(Jo.r =3 Hz), 123.80 (Je.r =246 Hz), 123.26 (Jo.r =1 Hz), 42.08, 41.02, 35.46, 35.02. °F NMR
(376 MHz, CDCly) § -62.59. HRMS Calcd for CisHisFsN,O, [M+H]": 289.1164; Found:
289.1154.

2-(2-(3-fluorophenyl)acetamido)-N, N-dimethylacetamide, White solid. '"H NMR (400 MHz,
CDCls) & 7.33-7.28(m, 1H, ArH), 7.07 (d, J = 7.7 Hz, 1H, ArH), 7.04-6.92 (m, 2H, ArH), 6.65
(brs, 1H, NH), 4.01 (d, J = 4.0 Hz, 2H, CH},), 3.59 (s, 2H, CH5), 2.96 (d, J = 1.7 Hz, 6H, CH5). **C
NMR (101 MHz, CDCls) & 170.29, 167.82, 164.29, 137.15 (Jc.r =8 Hz), 130.49 (Jc.r =9 H2z),
125.13 (Jc.r =3 Hz), 116.46 (Jo.r=22 Hz), 114.41 (Jo.r=21 Hz), 43.26 (Jo.r=2 Hz), 41.56, 35.99,
35.68. °F NMR (376 MHz, CDCl5) & -112.61. HRMS Calcd for C,H1sFN,0, [M+H]: 239.1196;
Found: 239.1188.

1m

2-(2-(3,4-dimethoxyphenyl)acetamido)-N,N-dimethyl-acetamide , White solid. *H NMR (400
MHz, CDCl) & 6.83 (t, J = 4.9 Hz, 2H, ArH), 6.80 (s, 1H, ArH), 6.63 (s, 1H, NH), 4.00 (d, J = 4.1
Hz, 2H, CH,), 3.86 (d, J = 5.0 Hz, 6H, OCH3), 3.54 (s, 2H, CH,), 2.95 (s, 6H, CHs). °*C NMR
(101 MHz, CDCl3) & 171.26, 167.74, 148.99, 148.07, 127.05, 121.37, 112.28, 111.29, 55.74,
42.91, 41.25, 35.77, 35.40. HRMS Calcd for C14H2oN,0, [M+H]": 281.1501; Found: 281.1495.

Cl

oo
DWMT/
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2-(2-(2,4-dichlorophenyl)acetamido)-N, N-dimethylacetamide, White solid. '"H NMR (400
MHz, CDCls) & 7.37 (d, J = 2.1 Hz, 1H, ArH), 7.26-7.28 (m, 1H, ArH), 7.19-7.21 (m, 1H,
ArH), 6.80 (brs, 1H, NH), 4.01 (d, J = 4.0 Hz, 2H, ArH), 3.68 (s, 2H, CH,), 2.94 (s, 6H,
CHs). ®C NMR (101 MHz, CDCls) & 169.07, 167.69, 135.07, 133.82, 132.33, 131.59,
129.43, 127.47, 41.46, 40.37, 35.86, 35.53. HRMS Calcd for Ci,H14CLL,N,0, [M+H]":
289.0511; Found: 289.0500.
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2-(2-(2,4-dimethylphenyl)acetamido)-N, N-dimethylacetamide, White solid. 'H NMR (400
MHz, CDCl3) & 7.14 (d, J= 7.6 Hz, 1H, ArH), 7.09-7.00 (m, 2H, ArH), 6.50 (brs, 1H, NH),
4.05 (d, J = 4.1 Hz, 2H, CHy), 3.64 (s, 2H, CH,), 2.99 (d, J = 4.7 Hz, 6H, CH3), 2.34 (d, J =
12.7 Hz, 6H, CH3). *C NMR (101 MHz, CDCl,) & 136.32, 131.14, 129.89, 129.40, 126.81,
40.74, 35.39, 35.04, 20.56, 18.97. HRMS Calcd for C14H50N,0, [M+H]": 249.1603; Found:
249.1595.

Cl

1-(4-chlorophenyl)-N-(2-(dimethylamino)-2-oxoethyl)cyclo-butanecarboxamide, White solid. *H
NMR (400 MHz, CDCl3) § 7.25-7.32 (m, 2H, ArH), 7.29-7.23 (m, 2H, ArH), 6.41 (brs, 1H, NH),
3.94 (d, J = 4.0 Hz, 2H, CH,), 2.93 (s, 6H, CHj), 2.87-2.77 (m, 2H, CH,), 2.52-2.39 (m, 2H,
CHj,), 2.15-2.04 (m, 1H, CH,), 1.95-1.79 (m, 1H, CH,). *C NMR (101 MHz, CDCl5) & 174.83,
167.35, 142.41, 132.07, 128.29, 127.15, 51.95, 40.99, 35.27, 34.94, 31.76, 16.01. HRMS Calcd
for C15H19CIN,O, [M+H]": 295.1213; Found: 295.1206.

Me_ MeH 0
N -

o) |

1q

N-(2-(dimethylamino)-2-oxoethyl)-2-methyl-2-phenylpropan-amide, White solid. '"H NMR (400
MHz, CDClg) 8 7.50-7.33(m, 4H, ArH), 7.27-7.31 (m, 1H, ArH), 6.45 (brs, 1H, NH), 4.00 (d, J =
4.0 Hz, 2H, CH,), 2.97 (d, J = 5.3 Hz, 6H, CHj), 1.64 (s, 6H, CHj3). *C NMR (101 MHz, CDCl3)
8 177.33, 168.08, 144.90, 128.72, 127.07, 126.34, 46.85, 41.62, 35.91, 35.55, 26.99. HRMS Calcd
for C14H20N,0, [M+H]": 249.1603; Found: 249.1596.

<
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\
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2-(2-(cyclohex-1-en-1-yl)acetamido)-N, N-dimethylacetamide, White solid. ‘H NMR (400 MHz,

CDCls) 5 6.84 (s, 1H, NH), 5.65 (brs, 1H, CH), 4.02 (d, J = 4.0 Hz, 2H, CH,), 2.91-2.98 (m,

8H, CH,), 2.11-1.94 (m, 4H, CH,), 1.71-1.53 (m, 4H, CH,). **C NMR (101 MHz, CDCls) &
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171.44, 168.14, 132.39, 127.29, 46.15, 41.44, 36.03, 35.69, 28.60, 25.48, 22.90, 22.10.
HRMS Calcd for C1,H,0N,0, [M+H]": 225.1603; Found: 225.1598.

o)
|
O\)J\ N
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o]
4a
N, N-dimethyl-2-(2-phenoxyacetamido)acetamide, White solid. ‘H NMR (400 MHz, CDCls) &
7.60 (brs, 1H, NH), 7.14-7.19 (m, 2H, ArH), 6.92 — 6.75 (m, 3H, ArH), 4.38 (d, J = 6.0 Hz, 2H,
CHy), 3.97 (d, J = 4.1 Hz, 2H, CH,), 2.81-2.85 (m, 6H, CH;). *C NMR (101 MHz, CDCls) &
167.70, 166.89, 156.79, 129.12, 121.37, 114.20, 66.66, 40.22, 35.29, 34.95. HRMS Calcd for
C12H16N,03 [M+H]": 237.1239; Found: 237.1240.

(e}
|
(0} N
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N,N-dimethyl-2-(2-(p-tolyloxy)acetamido)acetamide, White solid. 'H NMR(400 MHz, CDCl5)
8 7.67(brs, 1H,NH), 7.08 (d, J = 8.5 Hz, 2H, ArH), 6.84 (d, J =8.5 Hz, 2H, ArH), 4.49 (s, 2H,
CH,), 4.11 (d, J = 4.2 Hz, 2H, CH,), 2.99 (d, J = 2.2 Hz, 6H, CH3), 2.27 (s, 3H, CH5). *C NMR
(101 MHz, CDCls) 5 168.64, 167.53, 155.35, 131.39, 130.21, 114.70, 67.53, 40.90, 36.01, 35.67,
20.57. HRMS Calcd for C13H:5N,03 [M+H]": 251.1396; Found: 251.1395.

O
|
o] N
MeO
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2-(2-(4-methoxyphenoxy)acetamido)-N,N-dimethylacet-amide, White solid. '"H NMR (400 MHz,
CDCl3) 8 7.67 (brs, 1H, NH), 6.89 (d, J = 9.2 Hz, 2H, ArH), 6.83 (d, J = 9.1 Hz, 2H, ArH), 4.48 (s,
2H, CH,), 4.12 (d, J = 4.2 Hz, 2H, CH,), 3.76 (s, 3H, OCHy), 3.00 (d, J = 2.3 Hz, 6H, CH3). **C
NMR (101 MHz, CDCls) 6 168.73, 167.58, 151.65, 115.95, 114.93, 68.22, 55.81, 40.94, 36.05,
35.72. HRMS Calcd for C13H15N,04 [M+H]*: 267.1345; Found: 267.1348.

sagse

4d

2-(2-(4-fluorophenoxy)acetamido)-N, N-dimethylacetamide, White solid. *H NMR (400
MHz, CDCls3) 6 7.65 (brs, 1H), 7.04-6.95 (m, 2H, ArH), 6.94-6.86 (m, 2H, ArH), 4.49 (s,
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2H, CH,), 4.12 (d, J = 4.2 Hz, 2H, CHy), 3.00 (s, 6H, CH3). *C NMR (101 MHz, CDCly) §
168.11, 167.42, 159.09, 156.70, 153.50 (J = 3 Hz), 116.24, 116.01, 115.92, 67.96, 40.80,
35.90, 35.58. F NMR (376 MHz, CDCl3) & -122.22 . HRMS Calcd for Cy,H16FN,O3
[M+H]": 255.1145; Found: 255.1148.

Q |
O% N\
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N-(2-(dimethylamino)-2-oxoethyl)-2-phenoxypropanamide, White solid. '"H NMR (400 MHz,
CDCly) 8 7.53 (brs, 1H, NH), 7.26-7.30 (m, 2H, ArH), 6.98 (t, J = 7.1 Hz, 1H, ArH), 6.94 (d, J =
7.9 Hz, 2H, ArH), 4.77-4.69 (m, 1H, CH), 4.10-4.16 (m, 1H, CH,), 3.94-3.99 (m, 1H, CH,), 2.97
(d, J = 1.9 Hz, 6H, CHj), 1.59 (d, J = 6.7 Hz, 3H, CH3). ®C NMR (101 MHz, CDCl,) & 171.84,
167.00, 156.57, 129.21, 121.41, 115.10, 74.33, 40.46, 35.39, 35.07, 18.28. HRMS Calcd for
C13H1gN,03 [M+H]": 251.1396; Found: 251.1398.
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4f

3-(2-chloropheny!)-N-(2-(dimethylamino)-2-oxoethyl)propan-amide, White solid. '"H NMR
(400 MHz, CDClj3) & 7.39-7.34 (m, 1H, ArH), 7.31-7.28 (m, 1H, ArH), 7.22-7.16 (m, 2H,
ArH), 6.69 (brs, 1H, NH), 4.07 (d, J=3.9 Hz, 2H, CHy), 3.15-3.10 (m, 2H, CH,), 3.01 (s, 6H,
CH3), 2.64-2.58 (m, 2H, CH,); *C NMR (101 MHz, CDCl3) & 171.86, 167.99, 138.44,
133.97, 130.62, 129.61, 127.84, 126.99, 41.40, 36.02, 35.98, 35.63, 29.60; HRMS Calcd for
C13H15CIN,0, [M+H]": 269.1057; Found: 269.1065.

Q |
@(\)’LN%N\
H
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Br

49

3-(2-bromophenyl)-N-(2-(dimethylamino)-2-oxoethyl)prop-Anamide, White solid. *"H NMR (400
MHz, CDCls) § 7.50-7.46 (m, 1H, ArH), 7.25-7.15 (m, 2H, ArH), 7.04-7.00 (m, 1H, ArH), 6.70
(brs, 1H, NH), 4.00 (d, J=4.0 Hz, 2H, CH), 3.09-3.03 (m, 2H, CH,), 2.93 (s, 6H, CH3), 2.57-2.51
(m, 2H, CH,); BC NMR (101 MHz, CDCly) 6 171.72, 167.95, 140.11, 132.85, 130.54, 128.01,
127.59, 124.33, 41.34, 36.07, 35.92, 3557, 32.03; HRMS Calcd for Cy3H1sBrN,O, [M+H]":
313.0552; Found: 313.0561.
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N-(2-(dimethylamino)-2-oxoethyl)-2-(1,3-dioxoisoindolin-2-y1)-3-phenylpropanamide, White solid.
'H NMR (400 MHz, CDCl3) & 7.76-7.73 (m, 2H, ArH), 7.68-7.62 (m, 2H, ArH), 7.25 (d, J = 7.0
Hz, 1H, ArH), 7.14 (t, J = 6.7 Hz, 4H, ArH), 7.09 (dd, J; = 8.5 Hz, J, = 4.0 Hz, 1H, ArH), 5.16 (t,
J=8.4Hz, 1H, CH), 4.06 (d, J = 3.8 Hz, 2H, CH,), 3.57 (d, J = 8.4 Hz, 2H, CH,), 2.95 (d, J = 5.3
Hz, 6H, CH3). *C NMR (101 MHz, CDCl3) & 168.31, 167.90, 167.57, 136.77, 134.25, 131.49,
128.95, 128.64, 126.93, 123.61, 77.48, 77.16, 76.84, 55.46, 41.76, 35.96, 35.63, 34.73. HRMS
Calcd for CyH21N30, [M+H]": 379.1532; Found:379.1538.

NF’hthH (0]

6a

N-(2-(dimethylamino)-2-oxoethyl)-2-(1,3-dioxoisoindolin-2-yl)propanamide, White solid. *H
NMR (400 MHz, CDCl3) & 7.87-7.84 (m, 2H, ArH), 7.76-7.69 (m, 2H, ArH), 7.06 (brs, 1H, NH),
5.00-4.95 (m, 1H, CH), 4.06 (d, J=3.8 Hz, 2H, CH,), 2.97 (d, J=1.4 Hz, 6H, CH3), 1.73 (d, J=7.3
Hz, 3H, CHy); BC NMR (101 MHz, CDCl,) & 169.01, 167.87, 167.72, 134.32, 132.04, 123.70,
49.14, 41.79, 35.99, 35.68, 15.40; HRMS Calcd for CysHigN3O4 [M+H]™: 304.1297; Found:
304.1302.

Q |
N

6b

N-(2-(dimethylamino)-2-oxoethyl)-2-methylbutanamide,White solid. '"H NMR (400 MHz,
CDCls,) 5 6.58 (brs, 1H,NH), 4.03 (d, J=3.9 Hz, 2H, CH,), 2.98 (d, J=6.3 Hz, 6H, CH3), 2.24-2.17
(m, 1H, CH), 1.72-1.61 (m, 1H, CH,), 1.49-1.38 (m, 1H, CH,), 1.15-1.11 (m, 3H, CHs),
0.91-0.84 (m, 3H, CHy). 3C NMR (101 MHz, CDCl3) 8 176.61, 168.29, 43.02, 41.28, 35.99,
35.65, 27.39, 17.48, 12.01; HRMS Calcd for CoH1gN,0, [M+H]":187.1447; Found: 187.1445.

6. General procedures for the alkylation of phenylacetic acid

o
H Pd(OAc), H
Br. 2
N .
Rm \)J\T/ . \ KHCOj, PivOH N N\)J\T/
# O TIPS  DCE =
1 2 3 TIPS
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A mixture of 1 (0.2 mmol), 2 (0.3 mmol), Pd(OACc), (2.2 mg, 5 mol%), KHCO;3; (40 mg, 0.4
mmol), PivOH (6 mg, 0.06 mmol) and DCE (1 mL) in a 15 mL sealed glass vial was heated at 80
°C with vigorous stirring for 18 hours. The reaction mixture was cooled to room temperature, and
diluted with ethyl acetate and filtered through celite. The filtrate was concentrated in vacuo and
purified by column chromatography on silica gel (Ethyl acetate/Petroleum ether = 1:3) to give the
corresponding product.

L0
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|
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ol
X
3a TIPS

2-(2-(2-methoxy-6-((triisopropylsilyl)ethynyl)phenyl)aceta-mido)-N,  N-dimethylacetamide,
White solid. '"H NMR (400 MHz, CDCl3) § 7.20 (t, J = 7.9 Hz, 1H, ArH), 7.14 (d, J = 7.7 Hz, 1H,
ArH), 6.89 (d, J = 8.1 Hz, 1H, ArH), 6.64 (brs, 1H, NH), 3.97 (d, J = 3.8 Hz, 2H, CH,), 3.90 (s,
2H, CH,), 3.83 (s, 3H, OCH3), 2.92 (s, 6H, CH3), 1.14 — 0.94 (m, 21H, CH(CHs),). °*C NMR (101
MHz, CDCl3) & 170.29, 167.89, 157.59, 128.36, 125.59, 125.29, 125.25, 111.21, 104.73, 95.36,
55.79, 41.53, 36.27, 35.89, 35.49, 18.72, 11.32. HRMS Calcd for C,sH3sN,03Si [M+H]™:
431.2730; Found: 431.2723.

Me H O
N¢LN/
o |
X
3b TIPS

N,N-dimethyl-2-(2-(2-methyl-6-((triisopropylsilyl)ethynyl)-phenyl)acetamido)acetamide,
White solid. 'H NMR(400 MHz, CDCls) & 7.42-7.31 (m, 1H, ArH), 7.18-7.05 (m, 2H, ArH), 6.42
(brs, 1H, NH), 3.99-3.85 (m, 4H, CH,), 2.87 (d, J = 6.3 Hz, 6H, CHs), 2.27 (s, 3H, CHs3),
1.13-0.94 (m, 21H, CH(CHs),). *C NMR (101 MHz, CDCl3) 6 169.96, 167.63, 137.79, 135.09,
130.99, 127.42, 124.49, 105.40, 95.22, 41.36, 39.44, 35.89, 35.51, 20.10, 18.70, 11.30. HRMS
Calcd for CysH3gN,0,Si [M+H]": 415.2781; Found: 415.2772.

Br H (0]
N\)J\N/
o |
X
3c TIPS

2-(2-(2-bromo-6-((triisopropylsilyl)ethynyl)phenyl)acetamido)-N,N-dimethylacetamide, ~ White
solid."H NMR (400 MHz, CDCls) & 7.53 (dd, J; = 8.0 Hz, J,= 1.1 Hz, 1H, ArH), 7.47 (d, J = 7.7
Hz, 1H, ArH), 7.08 (t, J = 7.9 Hz, 1H, ArH), 6.48 (brs, 1H, NH), 4.07 (s, 2H, CH,), 3.96 (d, J =
3.4 Hz, 2H, CH,), 2.90 (s, 6H, CH3), 1.12 —0.91 (m, 21H, CH(CHs),). *C NMR (101 MHz,
CDCl3) 8 168.51, 167.62, 136.45, 133.31, 132.25, 128.70, 126.26, 125.76, 104.10, 96.95, 42.48,
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41.52, 35.88, 35.51, 18.65, 11.22. HRMS Calcd for Cy3H3sBrN,O,Si [M+H]": 479.1729; Found:
479.1744.

P
|

O
N
3d TIPS

2-(2-(2-iodo-6-((triisopropylsilyl)ethynyl)phenyl)acetamido)-N, N-dimethylacetamide, White
solid. '"H NMR (400 MHz, CDCly) & 7.87-7.72 (m, 1H, ArH), 7.47 (d, J = 7.6 Hz, 1H, ArH), 6.88
(t, J = 7.8 Hz, 1H, ArH), 6.43 (brs, 1H, NH), 4.07 (s, 2H, CH,), 3.94 (d, J = 3.5 Hz, 2H, CH,),
2.88 (d, J = 1.1 Hz, 6H, CHj), 1.12— 0.94 (m, 21H, CH(CH3),). *C NMR (101 MHz, CDCl,) &
168.20, 167.42, 139.88, 139.52, 132.96, 128.73, 125.14, 104.36, 101.54, 96.63, 47.18, 41.38,
35.74, 35.36, 18.51, 11.07. HRMS Calcd for Cy3H35IN,0,Si [M+H]": 527.1591; Found: 527.1590.

y O
N\)J\N/
|

3€mono TIPS

2-(2-(4-methoxy-2-((triisopropylsilyl)ethynyl)phenyl)ace  -tamido)-N,N-dimethylacetamide,
White solid. '"H NMR (400 MHz, CDCls) 8 7.19 (d, J = 8.5 Hz, 1H, ArH), 7.02 (d, J = 2.8 Hz, 1H,
ArH), 6.86 (dd, J, = 8.5 Hz, J,= 2.8 Hz, 1H, ArH), 6.52 (brs, 1H, NH), 3.96 (d, J = 4.0 Hz, 2H,
CH,), 3.77 (d, J = 7.0 Hz, 5H, CH,+CH,3), 2.92 (d, J = 3.4 Hz, 6H, CH3), 1.15 — 1.00 (m, 21H,
CH(CH,),). °C NMR (101 MHz, CDCly) & 170.76, 167.90, 158.68, 131.18, 129.11, 124.93,
117.82, 115.83, 104.89, 95.61, 55.57, 41.56, 36.07, 35.68, 18.87, 11.45. HRMS Calcd for
C24H3sN,0,Si [M+H]": 431.2730; Found: 431.2719.

H (6]

2 N \)L N -

o |
(e}

MeO %
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2-(2-(4-methoxy-2,6-bis((triisopropylsilyl)ethynyl)phenyl)acetamido)-N,N-dimethylacetamid
e, White solid. *"H NMR (400 MHz, CDCls) & 7.00 (s, 2H, ArH), 6.40 (s, 1H, NH), 4.01 (s, 2H,
CH,), 3.90 (d, J = 3.5 Hz, 2H, CH,), 3.78 (s, 3H, OCH3), 2.89 (d, J = 4.9 Hz, 6H, CH3), 1.15-0.92
(m, 42H, CH(CHs),). ®C NMR (101 MHz, CDCl3) & 169.65, 168.04, 158.40, 131.39, 125.99,
119.03, 104.56, 96.27, 55.82, 41.83, 40.45, 36.22, 35.79, 18.98, 11.57. C35HssN,05Si;[M+H]":
611.4064; Found: 611,4070.
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2-(2-(4-bromo-2-((triisopropylsilyl)ethynyl)phenyl)aceta-mido)-N,N-dimethylacetamide,
White solid. "H NMR(400 MHz, CDCl3) & 7.63 (d, J = 1.8 Hz, 1H, ArH), 7.41 (dd, J;= 8.2 Hz, J;
= 1.8 Hz, 1H, ArH), 7.17 (d, J = 8.3 Hz, 1H, ArH), 6.57 (brs, 1H, NH), 3.97 (d, J = 3.9 Hz, 2H,
CHy), 3.77 (5, 2H, CH,), 2.93 (s, 6H, CH3), 1.18-0.99 (m, 21H, CH(CHjs),). *C NMR (101 MHz,
CDCl3) 6 169.56, 167.62, 135.65, 132.07, 131.33, 125.81, 120.91, 103.22, 97.50, 41.51, 35.94,
35.59, 18.71, 11.25. Cp3H35BrN,0,Si [M+H]": 479.1729; Found: 479.1722.
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2-(2-(4-bromo-2,6-bis((triisopropylsilyl)ethynyl)phenyl)acetamido)-N,N-dimethylacetamide,
White solid. *H NMR (400 MHz, CDCl3) 6 7.63 (d, J = 2.1 Hz, 2H, ArH), 6.50 (brs, 1H, NH),
4.09 (s, 2H, CHy), 3.97 (d, J = 3.5 Hz, 2H, CH,), 2.96 (s, 6H, CHs), 1.18-1.06 (m, 42H,
CH(CHs),). ®°C NMR (101 MHz, CDCl3) & 168.25, 167.62, 137.68, 135.39, 126.48, 120.57,
102.78, 97.94, 41.51, 40.37, 35.92, 35.52, 18.65, 11.20. Cs;HssBrN,0,Si, [M+H]": 659.3064;
Found: 659.3067.

H O

N\)kN/
e
39mono TIPS

2-(2-(4-chloro-2-((triisopropylsilyl)ethynyl)phenyl)aceta-mido)-N,N-dimethylacetamide,
White solid. 'H NMR (400 MHz, CDCls) & 7.46 (s, 1H, ArH), 7.29-7.19 (m, 2H, ArH), 6.58 (brs,
1H, NH), 3.96 (d, J = 3.9 Hz, 2H, CHy,), 3.78 (s, 2H, CH,), 2.92 (s, 6H, CH5), 1.16-0.98 (m, 21H,
CH(CHs),). *C NMR (101 MHz, CDCl3) & 169.69, 167.63, 135.23, 133.01, 132.66, 131.08,
129.12, 125.44, 103.36, 97.32, 41.41, 35.90, 3554, 18.67, 11.22. HRMS Calcd for
C23H35CINL,O,Si[M+H]": 435.2235; Found: 435.2214.

0 oD
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2-(2-(4-chloro-2,6-bis((triisopropylsilyl)ethynyl)phenyl)acetamido)-N,N-dimethylacetamide,
White solid. *H NMR (400 MHz, CDCls) § 7.48 (s, 2H, ArH), 6.47 (brs, 1H, NH), 4.09 (s, 2H,
CHy), 3.96 (d, J = 3.5 Hz, 2H, CH,), 2.95 (s, 6H, CH3), 1.18-1.04 (m, 42H, CH(CHa),). *C NMR
(101 MHz, CDCl3) 6 168.29, 167.61, 137.23, 132.87, 132.57, 126.26, 102.95, 97.82, 41.50, 40.29,
35.88, 35.48, 18.63, 11.21. C4;Hs5CIN,O,Si, [M+H]™: 615.3569; Found: 615.3575.
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N,N-dimethyl-2-(2-(4-(trifluoromethyl)-2-((triisopropylsilyl)ethynyl)phenyl)acetamido)aceta
mide, White solid. *H NMR (400 MHz, CDCls) § 7.71 (s, 1H, ArH), 7.51 (d, J = 8.1 Hz, 1H,
ArH), 7.43 (d, J = 8.1 Hz, 1H, ArH), 6.66 (brs, 1H, NH), 3.98 (d, J = 3.7 Hz, 2H, CH,), 3.87 (s,
2H, CH,), 2.92 (s, 6H, CH3), 1.14 — 0.99 (m, 21H, CH(CHz),). *C NMR (101 MHz, CDCls) &
169.16, 167.58, 140.68, 130.30, 129.73 (Jc.r = 4 Hz), 129.72 (Jc ¢ =32 Hz), 125.30 (Jc.r = 1 Hz),
124.62, 123.68 (Jc.r=192 Hz), 103.23, 97.82, 41.74, 41.49, 35.88, 35.53, 18.67, 11.22. F NMR
(376 MHz, CDCly) & -62.80. HRMS Calcd for CpsHasF3N,0,Si [M+H]": 469.2498; Found:
469.2495.
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N,N-dimethyl-2-(2-(4-(trifluoromethyl)-2,6-bis((triisopropylsilyl)ethynyl)phenyl)acetamido)a
cetamide, White solid. *"H NMR (400 MHz, CDCly) & 7.67 (s, 2H, ArH), 6.46 (brs, 1H, NH),
4.14 (s, 2H, CH,), 3.93 (d, J = 3.3 Hz, 2H, CH,), 2.92 (s, 6H, CH3), 1.26 — 0.79 (m, 42H,
CH(CHj3),). *C NMR (101 MHz, CDCly) & 167.77, 167.57, 142.42, 129.97 (Jcr = 33 Hz),
129.15 (Jc.r = 4 Hz), 125.76, 123.29 (Jc.r =272 Hz), 102.86, 98.35, 41.55, 40.71, 35.92, 35.53,
18.67, 11.23.*°F NMR (376 MHz, CDCls) & -63.01. HRMS Calcd for CgsHssFsN,0,Si, [M+H]':
649.3832; Found:. 649.3829.
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N,N-dimethyl-2-(2-(2-((triisopropylsilyl)ethynyl)phenyl)acetamido)acetamide, White solid. 'H
NMR (400 MHz, CDCly) & 7.51(d, J = 7.4 Hz, 1H, ArH), 7.29 (d, J = 4.4 Hz, 2H, ArH),

7.26-7.18 (M, 1H, ArH), 6.55 (brs, 1H, NH), 3.96 (d, J = 3.7 Hz, 2H, CH}), 3.83 (5, 2H, CH,),
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2.98-2.83 (m, 6H, CHa), 1.18-0.97 (m, 21H, CH(CH3),). ®*C NMR (101 MHz, CDCly) & 170.22,
167.68, 136.71, 133.18, 129.84, 129.00, 127.37, 123.88, 104.75, 95.70, 42.11, 41.46, 35.89, 35.52,
18.69, 11.27. HRMS Calcd for Cp3HssN,0,Si [M+Na]': 423.2444; Found: 423.2429.
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2-(2-(2,6-bis((triisopropylsilyl)ethynyl)phenyl)acetamido-N,N-dimethylacetamide, White
solid. '"H NMR (400 MHz, CDCl3) & 7.49 (d, J = 7.7 Hz, 2H, ArH), 7.21 (t, J = 7.8 Hz, 1H, ArH),
6.41 (brs, 1H, NH), 4.12 (s, 2H, CH,), 3.92 (d, J = 3.6 Hz, 2H, CH,), 2.91 (d, J = 4.6 Hz, 6H,
CH3), 1.10-1.04 (m, 42H, CH(CHs),). °C NMR (101 MHz, CDCl3) & 168.90, 167.72, 138.70,
133.08, 127.41, 124.88, 104.26, 96.30, 41.58, 40.94, 35.95, 35.53, 18.72, 11.31. C34Hs¢N,0,Si,
[M+H]": 581.3959; Found: 581.3943.

L O
Br N~
o |
SN\

3j TIPS

2-(2-(5-bromo-2-((triisopropylsilyl)ethynyl)phenyl)acet-amido)-N,N-dimethylacetamide,
White solid. *H NMR(400 MHz, CDCls) § 7.48 (s, 1H, ArH), 7.37 (s, 2H, ArH), 6.64 (brs, 1H,
NH), 4.01 (d, J = 3.9 Hz, 2H, CH,), 3.81 (s, 2H, CH,), 2.96 (s, 6H, CH3), 1.21-0.98 (m, 21H,
CH(CH,),). °C NMR (101 MHz, CDCly) & 169.35, 167.59, 138.78, 134.32, 132.76, 130.53,
122.87, 103.80, 97.17, 41.65, 35.94, 35.58, 18.72, 11.27. HRMS Calcd for C,3H3sBrN,O,Si
[M+H]": 479.1729; Found: 479.1739.
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N,N-dimethyl-2-(2-(5-(trifluoromethyl)-2-((triisoprop-ylsilyl)ethynyl)phenyl)acetamido)aceta
mide, White solid. *H NMR (400 MHz, CDCl5) & 7.68-7.54 (m, 2H, ArH), 7.47 (d, J = 8.0 Hz, 1H,
ArH), 6.65 (brs, 1H, NH), 4.00 (d, J = 3.9 Hz, 2H, CH,), 3.88 (s, 2H, CH,), 2.94 (s, 6H, CHa),
1.11-0.96 (m, 21H, CH(CH3)2).13C NMR (101 MHz, CDCls) 8 169.14, 167.54, 137.71, 133.32,
130.36 (Jc.r= 33 Hz), 127.50, 126.55 (Jc.r = 4 Hz), 123.97 (Jc.r= 3 Hz), 122.40, 103.46, 98.77,
41.65, 41.50, 35.83, 35.47, 18.62, 11.20. HRMS Calcd for C,;H3sFsN,0,Si [M+H]": 469.2498;
Found: 469.2494.
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2-(2-(5-fluoro-2-((triisopropylsilyl)ethynyl)phenyl)aceta-mido)-N,N-dimethylacetamide,
White solid. '"H NMR (400 MHz, CDCl;) & 7.53-7.57 (m, 1H, ArH), 7.08-7.11 (m, 1H, ArH),
7.03-6.96 (m, 1H, ArH), 6.66 (brs, 1H, NH), 4.05 (d, J = 3.9 Hz, 2H, CH,), 3.88 (s, 2H, CH,),
3.00 (s, 6H, CH3), 1.18-1.12 (m, 21H, CH(CHj),). **C NMR (101 MHz, CDCl5) & 169.51, 167.65,
139.37, 134.96 (Jc.r= 8 Hz), 116.99 (Jc.r= 23 Hz), 114.75 (Jc.r= 22 Hz), 103.84, 95.50, 42.04,
41.59, 35.99, 35.64, 18.78, 11.35. F NMR (376 MHz, CDCl3) & -109.71. HRMS Calcd for
Ca3H3sFN,0,Si [M+H]": 419.2530; Found: 419.2531.
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2-(2-(3-fluoro-2,6-bis((triisopropylsilyl)ethynyl)phenyl)ac-etamido)-N,N-dimethylacetamide,

White solid. *H NMR (400 MHz, CDCls) § 7.43 (m, J;= 8.5 Hz, J,= 5.5 Hz, 1H, ArH), 6.95 (m,
J =85 Hz, 1H, ArH), 6.47 (brs, 1H, NH), 4.08 (s, 2H, CH,), 3.91 (d, J = 3.5 Hz, 2H, CH,), 2.90
(s, 6H, CHs), 1.09-0.99 (m, 42H, CH(CHs),). *C NMR (101 MHz, CDCl3) § 168.23, 167.68,
161.90, 141.28, 133.99 (Jc.r= 8 Hz), 120.76, 114.89 (Jc.r = 22 Hz), 113.91 (Jc¢= 18 Hz), 103.45,
102.71, 97.16, 95.79, 41.61, 40.89, 35.97, 35.58, 18.73, 18.70, 11.32, 11.27. *F NMR (376 MHz,
CDCl3) 8 -104.94. C34HssFN,0,Si; [M+H]': 599.3864; Found: 599.3853.
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2-(2-(4,5-dimethoxy-2-((triisopropylsilyl)ethynyl)phen-yl)acetamido)-N,N-dimethylacetamid
e, White solid."H NMR (400 MHz, CDCl3) 6 6.93 (s, 1H, ArH), 6.76 (s, 1H, ArH), 6.59 (brs, 1H,
NH), 3.94 (d, J = 4.0 Hz, 2H, CH,), 3.83 (d, J = 1.1 Hz, 6H, OCH), 3.75 (s, 2H, CH,), 2.89 (d, J
= 3.7 Hz, 6H, CHj3), 1.13-0.95 (m, 21H, CH(CHjs),). BC NMR (101 MHz, CDCl3) & 170.40,
167.58, 149.71, 147.84, 130.20, 115.71, 114.94, 112.48, 104.91, 93.66, 55.95, 41.80, 41.42, 35.85,
35.47, 29.69, 18.68, 11.27. HRMS Calcd for C,5H4oN,0,Si [M+H]": 461.2836; Found: 461.2825.
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2-(2-(2,4-dichloro-6-((triisopropylsilyl)ethynyl)phenyl)ac-etamido)-N,N-dimethylacetamide,
White solid. '"H NMR (400 MHz, CDCl3) & 7.42 (d, J = 2.1 Hz, 1H, ArH), 7.38 (d, J = 2.1 Hz, 1H,
ArH), 6.52 (brs, 1H, NH), 4.08-3.93 (m, 4H, CH,), 2.95 (d, J = 2.9 Hz, 6H, CH3), 1.19-1.01 (m,
21H, CH(CHs),). *C NMR (101 MHz, CDCl5) & 167.87, 167.50, 135.91, 133.43, 131.13, 129.56,
127.18, 102.65, 98.30, 41.39, 39.06, 35.75, 35.39, 18.51, 11.07. HRMS Calcd for
C23H34CI,N,0,Si [M+H]":469.1845; Found: 469.1848.

Me H O
N
\)k,?/
O
Me %
30 TIPS

2-(2-(2,4-dimethyl-6-((triisopropylsilyl)ethynyl)phenyl)ac-etamido)-N,N-dimethylacetamide,
White solid. *H NMR (400 MHz, CDCl3) & 7.20 (s, 1H, ArH), 6.97 (s, 1H, ArH), 6.41 (brs, 1H,
NH), 3.94 (d, J = 3.6 Hz, 2H, CH,), 3.87 (s, 2H, CH,), 2.96-2.81 (m, 6H, CH3), 2.24 (s, 6H, CH3),
1.15-0.97 (m, 21H, CH(CHs),). *C NMR (101 MHz, CDCls) & 169.65, 167.13, 136.98, 136.44,
131.53, 130.86, 123.74, 105.06, 94.10, 40.79, 38.55, 35.34, 34.94, 20.29, 19.45, 18.14, 10.74.
HRMS Calcd for CasHoN,0,Si [M+H]": 429.2937; Found: 429.2929.

e
o) |
Cl %
3pmono TIPS

1-(4-chloro-2-((triisopropylsilyl)ethynyl)phenyl)-N-(2-(dimethylamino)-2-oxoethyl)cyclobutane
carboxamide, White solid. ‘H NMR (400 MHz, CDCl,) & 7.47-7.43 (m, 1H, ArH), 7.33-7.27 (m,
2H, ArH), 6.24 (brs, 1H, NH), 3.93 (d, J = 4.0 Hz, 2H, CH,), 2.91 (d, J = 8.6 Hz, 8H, CH,),
2.57-2.49 (m, 2H, CH,), 2.29-2.16 (m, 1H, CH,), 1.86-1.78 (m, 1H, CH2), 1.08-1.01 (m, 21H,
CH(CHj3),). BC NMR (101 MHz, CDCl3) 6 174.41, 168.06, 144.44, 134.58, 132.62, 128.89,
128.35, 124.05, 103.92, 98.63, 52.81, 41.76, 35.93, 35.53, 32.74, 18.73, 17.09, 11.39. HRMS
Calcd for CsH3CIN,0,Si [M+H]": 475.2547; Found: 475.2556.
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1-(4-chloro-2,6-bis((triisopropylsilyl)ethynyl)phenyl)-N-(2-(dimethylamino)-2-oxoethyl)cyclobutan
ecarboxamide, White solid. *H NMR (400 MHz, CDCl3) 6 7.41 (s, 2H, ArH), 6.49 (brs, 1H, NH),
3.94 (d, J = 3.8 Hz, 2H, CHy), 3.12-2.99 (m, 2H, CH), 2.90 (d, J = 14.5 Hz, 6H, CH3), 2.85-2.77
(m, 2H, CH,), 2.39-2.31 (m, 1H, CH,), 1.82-1.71 (m, 1H, CH,), 1.12-1.02 (m, 42H, CH(CHs),).
BC NMR (101 MHz, CDCl3) 6 173.76, 167.84, 134.97, 132.00, 124.80, 104.19, 99.78, 53.36,
41.94, 35.97, 35.54, 18.74, 11.38. C3;Hs5CIN,0,Si, [M+H]": 655.3882; Found: 655.3876.

Me_ MeH O
N -

(0]
A
3q TIPS

N-(2-(dimethylamino)-2-oxoethyl)-2-methyl-2-(2-((trriiso-propylsilyl)ethynyl)phenyl)propan
amide, White solid. 'HNMR (400 MHz, CDCls) § 7.52-7.54 (m, 1H, ArH), 7.43 (d, J = 7.5 Hz,
1H, ArH), 7.36-7.28 (m, 1H, ArH), 7.25-7.17 (m, 1H, ArH), 6.15 (brs, 1H, NH), 3.96 (d, J = 4.0
Hz, 2H, CH,), 2.90 (d, J = 11.5 Hz, 6H, CH3), 1.67 (s, 6H, CH3), 1.13-1.04 (m, 21H, CH(CHj),).
BC NMR (101 MHz, CDCly) 6 176.38, 168.23, 145.54, 135.95, 128.88, 127.06, 126.22, 123.26,
105.68, 97.44, 47.65, 41.86, 35.83, 35.44, 26.81, 18.72, 11.52. HRMS Calcd for Cy5H4oN,0,Si
[M+H]": 429.2927; Found: 429.2934.

N,N-dimethyl-2-(2-(2-((triisopropylsilyl)ethynyl)cyclohex-1-en-1-yl)acetamido)acetamide,
White solid. '"H NMR (400 MHz, CDCl3) 6 6.78 (brs, 1H, NH), 4.00 (d, J = 4.1 Hz, 2H, CH,),
3.34 (s, 2H, CH,), 2.97 (d, J = 4.3 Hz, 6H, CH3), 2.26 (s, 2H, CH,), 2.13 (s, 2H, CH,), 1.69-1.60
(m, 4H, CH,), 1.11-1.03 (m, 21H, CH(CH,),). *C NMR (101 MHz, CDCl3) & 169.64, 167.33,
138.96, 119.72, 106.18, 93.01, 43.49, 40.81, 35.42, 35.05, 29.52, 29.09, 21.88, 21.66, 18.15, 10.73.
HRMS Calcd for C3H.oN,0,Si [M+H]": 405.2937; Found: 405.2923.

7. General procedures for the alkylation of phenylpropionic acid

TIPS

x N _ \ K,COs PWOH R H
—
X/\ff 'T'+ N Additive X XWNQkN/
o TIPS bCE I |
4 5

A mixture of 4 (0.2 mmol), 2 (0.3 mmol), Pd(OACc), (2.2 mg, 5 mol%), K,CO3(55.2 mg, 0.4
mmol, 2 equiv), PivOH (6 mg, 0.06 mmol) and DCE (1 mL) in a 15 mL sealed glass vial was
heated at 100 °C with vigorous stirring for 18 hours. The reaction mixture was cooled to room
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temperature, and diluted with ethyl acetate and filtered through celite. The filtrate was
concentrated in vacuo and purified by column chromatography on silica gel (Ethyl
acetate/Petroleum ether = 1:3) to give the corresponding product.

o}
|
O N
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X

TIPS

5amono

N,N-dimethyl-2-(2-(2-((triisopropylsilyl)ethynyl)phenoxy)acetamido)acetamide, White solid.
'H NMR (400 MHz,CDCly) & 7.57 (brs, 1H, NH), 7.45 (dd, J; = 7.6 Hz, J, = 1.4 Hz, 1H, ArH),
7.30-7.20 (m, 1H, ArH), 6.95 (t, J = 7.3 Hz, 1H, ArH), 6.87 (d, J = 8.3 Hz, 1H, ArH), 4.59 (s, 2H,
CH,), 4.10 (d, J = 4.7 Hz, 2H, CH,), 2.96 (d, J = 9.3 Hz, 6H, CH5), 1.17-1.03 (m, 21H,
CH(CHa),).®C NMR (101 MHz, CDCl;) & 168.48, 167.22, 158.29, 134.54, 129.88, 122.22,
114.16, 113.95, 102.55, 95.85, 68.69, 40.68, 35.97, 35.56, 18.71, 11.34. HRMS Calcd for
Ca3H36N203Si [M+H]": 417.2573; Found: 417.2561.
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X
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2-(2-(2,6-bis((triisopropylsilyl)ethynyl)phenoxy)acetamid-0)-N,N-dimethylacetamide, White
solid. 'H NMR (400MHz, CDCl3) & 7.90 (brs, 1H, NH), 7.40 (d, J = 7.7 Hz, 2H, ArH), 7.01 (t, J =
7.7 Hz, 1H, ArH), 4.69 (s, 2H, CH,), 4.06 (d, J = 4.1 Hz, 2H, CH,), 2.98 (d, J = 4.8 Hz, 6H, CH3),
1.12-1.03 (m, 42H, CH(CHs),). *C NMR (101 MHz, CDCls) & 168.24, 167.04, 159.14, 134.36,
124.32, 118.08, 101.64, 96.65, 71.13, 40.90, 35.95, 35.48, 18.65, 11.28. HRMS Calcd for
CasHssN203Si, [M+H]": 597.3908; Found:597.3901.
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N,N-dimethyl-2-(2-(4-methyl-2-((triisopropylsilyl)ethyny)phenoxy)acetamido)acetamide,
White solid. 'H NMR (400 MHz, CDCls) § 7.59 (brs, 1H, NH), 7.26 (s, 1H, ArH), 7.05 (dd, J; =
8.4 Hz, J, = 1.9 Hz, 1H, ArH), 6.78 (d, J = 8.4 Hz, 1H, ArH), 4.57 (s, 2H, CH,), 4.10 (d, J = 4.7
Hz, 2H, CH,), 2.98 (d, J = 8.8 Hz, 6H, CH3), 2.25 (s, 3H, CH3), 1.18-1.00 (m, 21H, CH(CH3),).
BC NMR (101 MHz, CDCl3) 6 168.79, 167.34, 156.43, 134.87, 131.85, 130.53, 114.44, 114.01,
102.82, 95.46, 69.15, 40.76, 36.06, 35.65, 20.42, 18.78, 11.42. HRMS Calcd for Cy4H3sN,03Si
[M+H]": 431.2730; Found: 431.2715.
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N,N-dimethyl-2-(2-(4-methyl-2,6-bis((triisopropylsil-yl)ethynyl)phenoxy)acetamido)acetamid
e, White solid. '"H NMR (400 MHz, CDCl5)  7.89 (brs, 1H, NH), 7.23-7.17 (m, 2H, ArH), 4.65 (s,
2H, CH,), 4.06 (d, J = 4.1 Hz, 2H, CH,), 2.99 (d, J = 4.6 Hz, 6H, CHs), 2.25 (s, 3H, CHs),
1.11-1.02 (m, 42H, CH(CHs),). *C NMR (101 MHz, CDCl3) & 168.49, 167.17, 157.18, 134.89,
134.05, 117.73, 101.95, 96.15, 71.27, 40.97, 36.07, 35.59, 20.46, 18.71, 11.36. HRMS Calcd for
CasHsgN,035Si, [M+H]": 611.4064; Found:611.4057.
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2-(2-(4-methoxy-2-((triisopropylsilyl)ethynyl)phenoxy)acetamido)-N,N-dimethylacetamide,
White solid. '"H NMR (400 MHz, CDCl3) & 7.61 (brs, 1H, NH), 6.94 (d, J = 3.0 Hz, 1H, ArH),
6.85 (d, J = 9.0 Hz, 1H, ArH), 6.78 (dd, J; = 9.0 Hz, J, = 3.0 Hz, 1H, ArH), 4.53 (s, 2H, CH,),
4.08 (d, J = 4.6 Hz, 2H, CH,), 3.73 (s, 3H, OCH3), 2.96 (d, J = 7.0 Hz, 6H, CH3), 1.14-1.03 (m,
21H, CH(CHj3),). *C NMR (101 MHz, CDCls) 5 168.78, 167.32, 154.66, 152.86, 118.86, 116.76,
115.77, 115.31, 102.39, 95.94, 70.06, 55.77, 40.70, 35.97, 35.57, 18.69, 11.32. HRMS Calcd for
C24H3sN,0,Si [M+H]": 447.2679; Found:447.2668.
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2-(2-(4-methoxy-2,6-bis((triisopropylsilyl)ethynyl)phenoxy)acetamido)-N,N-dimethylacetamide,
White solid. '"H NMR (400 MHz, CDCl;) & 7.88 (brs, 1H, NH), 6.91 (s, 2H, ArH), 4.60 (s, 2H,
CHy), 4.05 (d, J = 4.0 Hz, 2H, CH,), 3.76 (s, 3H, OCHs), 2.98 (d, J = 4.1 Hz, 6H, CH3), 1.12-1.01
(m, 42H, CH(CHa3),). *C NMR (101 MHz, CDCly) & 168.41, 167.10, 155.40, 153.34, 119.44,
118.69, 101.63, 96.43, 71.39, 55.87, 40.93, 36.02, 35.53, 18.66, 11.31. HRMS Calcd for
CasHssN,0,Si, [M+H]™: 627.4013; Found:627.4006.
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2-(2-(4-fluoro-2-((triisopropylsilyl)ethynyl)phenoxy)acetamido)-N,N-dimethylacetamide,
White solid. *H NMR (400 MHz, CDCl,) & 7.57 (brs, 1H, NH), 7.13 (dd, J; = 8.5 Hz, J, = 3.1 Hz,
1H, ArH), 6.99-6.91 (m, 1H, ArH), 6.85 (dd, J; = 9.1 Hz, J, = 4.5 Hz, 1H, ArH), 4.55 (s, 2H,
CHy), 4.09 (d, J = 4.6 Hz, 2H, CH,), 2.97 (d, J = 8.0 Hz, 6H, CHj), 1.16-1.03 (m, 21H,
CH(CHs),). *C NMR (101 MHz, CDCl,) 5 168.34, 167.28, 158.73, 156.32, 154.87 (Jc.r = 3 H2),
120.68 (Je.r = 24 Hz), 116.55 (Jc.r = 23 Hz),, 116.13 (Jc.r = 9 Hz),, 101.29, 97.46, 69.70,
40.75, 36.00, 35.61, 18.70, 11.32. HRMS Calcd for Cy3H3sFN,05Si [M+H]": 435.2479; Found:
435.2464.
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2-(2-(4-fluoro-2,6-bis((triisopropylsilyl)ethynyl)phenoxy)acetamido)-N,N-dimethylacetamide,
White solid. '"H NMR (400 MHz, CDCl5) & 7.87 (brs, 1H, NH), 7.09 (d, J = 8.3 Hz, 2H, ArH),
4.63 (s, 2H, CH,), 4.05 (d, J = 4.1 Hz, 2H, CH,), 2.99 (d, J = 3.7 Hz, 6H, CH3), 1.13-0.99 (m,
42H, CH(CHs),). *C NMR (101 MHz, CDCI;) & 168.02, 167.08, 158.07 (J = 243 Hz), 155.69(J =
3 Hz), 120.75 (J = 24 Hz), 119.46 (J = 11 Hz), 100.55, 98.12, 71.36, 40.95, 36.02, 35.56, 18.65,
11.29. F NMR (376 MHz, CDCl;) & -117.84. HRMS Calcd for CssHssFN,05Si, [M+H]:
615.3813; Found: 615.3817.
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N-(2-(dimethylamino)-2-oxoethyl)-2-(2-((triisopropylsilyl)ethynyl)phenoxy)propanamide,
White solid,. "H NMR(400 MHz, CDCl,) & 7.54-7.40 (m, 2H, ArH+NH), 7.26-7.18 (m, 1H, ArH),
6.98-6.89 (m, 1H, ArH), 6.85 (d, J = 8.3 Hz, 1H, ArH), 4.83-4.78 (m, 1H, CH), 4.15-3.94 (m, 2H,
CH,), 2.96 (d, J = 5.1 Hz, 6H, CH3), 1.60 (d, J = 6.8 Hz, 3H, CH3), 1.19-1.01 (m, 21H,
CH(CHs),). *C NMR (101 MHz, CDCl3) & 172.49, 167.46, 158.20, 134.44, 129.79, 122.12,
114.89, 102.82, 95.70, 76.49, 40.99, 36.03, 35.66, 18.92, 11.45. HRMS Calcd for Cy4H33N,03Si
[M+H]": 431.2730; Found: 431.2719.

Cl (0]
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3-(2-chloro-6-((triisopropylsilyl)ethynyl)phenyl)-N-(2-(dimethylamino)-2-oxoethyl)propana
mide, White solid."*H NMR (400 MHz, CDCl,) & 7.37 (dd, J; = 7.7 Hz, J, = 1.1 Hz, 1H, ArH),
7.29 (dd, J; = 8.0 Hz, J, = 1.1 Hz, 1H, ArH), 7.07 (t, J = 7.9 Hz, 1H, ArH), 6.56 (brs, 1H, NH),
4.04 (d, J = 3.9 Hz, 2H, CH,), 3.38-3.28 (m, 2H, CHy), 2.97 (s, 6H, CHj3), 2.59-2.51 (m, 2H,
CHy), 1.13-1.07 (m, 21H, CH(CHs),). *C NMR (101 MHz, CDCls) & 171.64, 168.03, 140.73,
134.49, 131.69, 129.87, 127.25, 125.19, 104.29, 95.85, 41.51, 36.02, 35.66, 34.98, 28.23, 18.77,
11.38. HRMS Calcd for Cp4H3,CIN,0,Si [M+H]": 449.2391; Found: 449.2389.

Vi

5¢ TIPS

3-(2-bromo-6-((triisopropylsilyl)ethynyl)phenyl)-N-(2-(dimethylamino)-2-oxoethyl)propana
mide, White solid."H NMR (400 MHz, CDCly) 6 7.48 (dd, J; = 8.0 Hz, J, = 1.1 Hz, 1H, ArH),
7.42 (dd, J; = 7.7 Hz, J, = 1.1 Hz, 1H, ArH), 7.00 (t, J = 7.9 Hz, 1H, ArH), 6.57 (brs, 1H, NH),
4.05 (d, J = 3.8 Hz, 2H, CH,), 3.45-3.29 (m, 2H, CH,), 2.99 (d, J = 1.2 Hz, 6H, CHj3), 2.60-2.50
(m, 2H, CH,), 1.15-1.03 (m, 21H, CH(CH3),). *C NMR (101 MHz, CDCl) & 171.57, 168.05,
142.26, 133.19, 132.35, 127.50, 125.07, 124.75, 104.38, 95.88, 41.49, 36.02, 35.65, 34.94, 30.95,
18.76, 11.36. HRMS Calcd for C,;H3;BrN,0,Si [M+H]": 493.1886; Found: 493.1891.

N-(2-(dimethylamino)-2-oxoethyl)-2-(1,3-dioxoisoindolin-2-yl)-3-(2-((triisopropylsilyl)et
hynyl)phenyl)propanamide, White solid. 'H NMR (400 MHz, CDCls) & 7.75 (dd, J; = 5.5
Hz, J, = 3.0 Hz, 2H, ArH), 7.66 (dd, J; = 5.5 Hz, J, = 3.1 Hz, 2H, ArH), 7.44 (d, J = 7.4 Hz,
1H, ArH), 7.12-7.02 (m, 2H, ArH), 7.02-6.95 (m, 2H, ArH+NH), 5.47 (dd, J; = 11.2 Hz, J,
= 5.1 Hz, 1H, CH), 4.06 (d, J = 3.8 Hz, 2H, CH,), 3.90 (dd, J; = 13.6 Hz, J, = 5.1 Hz, 1H,
CH,), 3.60 (dd, J; = 13.6 Hz, J, = 11.3 Hz, 1H, CH,), 2.96 (d, J = 4.9 Hz, 6H, CH,),
1.21-1.10 (m, 21H, CH(CHs),). *C NMR (101 MHz, CDCl3) & 168.09, 167.63, 138.88,
134.18, 133.42, 131.64, 129.66, 128.42, 126.95, 123.63, 104.72, 95.96, 53.49, 41.82, 35.98,
35.65, 33.72, 18.82, 11.46. HRMS Calcd for CgzHsN3O,Si[M+H]": 560.2945;
Found:560.2957.

8. General procedures for the alkylation of alkyl acid
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Pd(OAC), (10 mol%) =
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H Br. .
KHCO; (2 equiv) O
R)\[(N\)J\N/ + \ . H
| 1-AdOH (0.3 equiv) R N N
0 TIPS (.PO, (1 equiv) U |
6 DCE, 100 °C, N, 7

A mixture of 6 (0.2 mmol), 2 (0.3 mmol), Pd(OAc), (2.2 mg, 5 mol%), K,CO3 (55.2 mg, 0.4
mmol, 2 equiv), PivOH (6 mg, 0.06 mmol) and DCE (1 mL) in a 15 mL sealed glass vial was
heated at 100 °C with vigorous stirring for 18 hours. The reaction mixture was cooled to room
temperature, and diluted with ethyl acetate and filtered through celite. The filtrate was
concentrated in vacuo and purified by column chromatography on silica gel (Ethyl
acetate/Petroleum ether = 1:3) to give the corresponding product.
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N-(2-(dimethylamino)-2-oxoethyl)-2-(1,3-dioxoisoindolin-2-yl)-5-(triisopropylsilyl)pent-4-ynam
ide, White solid. '"H NMR (400 MHz, CDCl3) & 7.85 (dd, J = 5.4, 3.0 Hz, 2H, ArH), 7.73 (dd, J; =
5.5 Hz, J, = 3.0 Hz, 2H, ArH), 7.12 (brs, 1H, NH), 5.08 (dd, J; = 11.7 Hz, J, = 5.1 Hz, 1H, CH),
4.03 (d, J = 3.8 Hz, 2H, CH,), 3.41 (dd, J; = 17.3 Hz, J, = 11.7 Hz, 1H, CH)), 3.13 (dd, J; = 17.3
Hz, J, = 5.1 Hz, 1H, CH,), 2.94 (s, 3H, CHy), 2.93 (s, 3H, CH3), 0.84-0.75 (m, 21H, CH(CH,),).
BC NMR (101 MHz, CDCl3) & 167.08, 166.89, 166.83, 133.78, 131.32, 123.21, 102.41, 83.18,
52.10, 41.09, 35.37, 35.04, 20.00, 17.80, 10.49. HRMS Calcd for CyH3/N30,Si [M+H]":
484.2632; Found: 484.2637.
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N-(2-(dimethylamino)-2-oxoethyl)-2-ethyl-5-(triisopropylsil-yl)pent-4-ynamide, White solid.
'H NMR (400 MHz, CDCIl3) & 6.76 (brs, 1H, NH), 4.08-3.99 (m, 2H, CH,), 3.02-2.92 (m, 6H,
CHjy), 2.62-2.47 (m, 1H, CH), 2.47-2.26 (m, 2H, CH,), 1.66 (dd, J; = 14.9 Hz, J, = 7.5 Hz, 2H,
CHj), 1.06-0.96 (m, 21H, CH(CHs),), 0.90 (t, J = 7.4 Hz, 3H, CHs). *C NMR (101 MHz, CDCl,)
5 173.61, 167.36, 105.68, 81.28, 47.83, 40.73, 35.37, 35.02, 24.48, 22.49, 18.05, 11.20, 10.68.
HRMS Calcd for CyoH3gN,0,Si [M+H]": 367.2781; Found: 367.2788.

9. Gram scale reaction
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OMe hoO o Pd(OAC), (2 mol%) H\)k P
NVILN/ N KHCO; (816 mg) 'T‘
d |t \\\ PivOH (121 mg) L
TIPS pcE, 80°C, 36 h N
, 80°C, TIPS
1a 2 o
1.01 g, 4.04 mmol 15 equiv 3a, 71%

A mixture of la (4.04 mmol, 1.01 g), 2 (1.5 equiv, 1.6 g), Pd(OAc), (17.8 mg, 2 mol%),
KHCO; (816 mg, 2 equiv), PivOH (121 mg, 0.3 equiv) and DCE (20 mL) in a 50 mL sealed glass
vial was heated at 80 °C with vigorous stirring for 36 hours. The reaction mixture was cooled to
room temperature, and diluted with ethyl acetate and filtered through celite. The filtrate was
concentrated in vacuo and purified by column chromatography on silica gel (Ethyl
acetate/Petroleum ether = 1:3) to give the corresponding product (71%).

10. The removal directing group

OMe OMe

o)
N% _ 1) NaNOy, AcOH/Ac;0, -15 °C oH
'V 2) LiOH, Hy0,, THF-H,0, rt
o o
X AN

TIPS TIPS
3a 8a

A mixture of the product 3a (0.5 mmol, 1.0 equiv) and AcOH:Ac,O (4:1, 5 mL) in a 15 mL
glass vial (under air atmosphere, sealed with PTFE cap) was stired at -15 °C for 5 minutes. Then
the NaNO, (138 mg, 2 qeuiv) was added and the mixture was stired 2 hours. The sodium
hydroxide solution and hydrochloric acid was added and the mixture was extracted with DCM.
The LiOH (4 equiv), H,0, (1 mL), and THF:H,O (1:1, 4 mL) were added the organic layer. The
mixture was stired at room temperature for 12 hours. Water was added and the mixture was
extracted with DCM. The combined organic layer was washed with water and brine, dried over
Na,SQOy,, and concentrated in vacuo. The resulting residue was purified by column chromatography
on silica gel to give the product 8a.

OMe
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(0]
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2-(2-methoxy-6-((triisopropylsilyl)ethynyl)phenyl)acetic acid, White solid. *H NMR (400
MHz, CDClg) & 7.20 (t, J = 8.0 Hz, 1H, ArH), 7.12 (dd, J; = 7.7 Hz, J, = 1.0 Hz, 1H, ArH),
6.86 (d, J = 7.7 Hz, 1H, ArH), 3.96 (s, 2H, CH,), 3.82 (s, 3H, OCHj3), 1.18-1.04 (m, 21H,
CH(CHs),). *C NMR (101 MHz, CDCls) 5 176.14, 157.06, 127.68, 124.73, 124.34, 110.40,
104.15, 94.79, 55.25, 33.07, 18.15, 10.76. HRMS Calcd for CyH303Si [M+H]": 347.2042;
Found: 347.2039.
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11. HPLC spectra of 6a and 7a
TIPS

H
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Area Percent Report

Sorted By : Signal
Multiplier: : 1.0000
Diluticn: ] 1.0000
Sample Amcunt: : 1.00000 [ng/ful] {(not used in calc.)

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=360,100

Peak RetTime Type Width Rrea Height Area
# [min] [min] [mAl*s] [mAU] %
—=== == [====]======= [======—=== [====mmmm= | ========
1 22.486 BB 0.6177 2111.75830 52.22826 50.4924
2 24.248 BB 0.7869 2070.56665 37.57566 49.5076

Totals : 4182.32495 89.80392
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- | | | ]

1 22.190 BB 0.6997 4831 23633 107.21887 93 B&46

2 24.133 B2 0.6751 315.79025 E.75800

Totals : 5147.02658 113 97777
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Signal 1: DAD1 A, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [maU*=] [mAT] %
il B [ ====]=====m= |=====mmmme [ === I =1
1 12.684 BB 0.4402 2203.13208 75.55520 50.3448
2 14.576 BB 0.6775 2172.95850 45.47192 49.6552

Totals : 4376.09058 121.02712
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Use Multiplier & Dilotion Factor with ISTDs

Signal 1: DADY A, Sig=254,d4 Ref=360,100

Peak RetTime Type Width Ares Height Area
¥ [min) Imin] [mAU*s] [mALr] §

] B e e I P |
1 12.95% B8 0.5938 1.78798ed  455.70053 97.7544
2 14.789 BE  0.6082 410.73077 10.00046  2.2456

Totals : 1.B29D06ed 46570059
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12. Spectroscopic Data of All New Compounds

OMe

1a

T F T F .8 08 R 8 B F % 8§ 3 9 7 BB R 8B 8 B B % % 8 5 8 8 2 F.8B 2 T, 7
[ BF5E 2
mm.mmw ) :
L 05 8¢ R
- vl
wav. 009 =
$HT e Ihoe— _
LgE— - —— ®l07] ”
28 c— _ HO0E| o
s — Ryiro [
96°C
P
E
L=k
o
L= PO OLL— —_—
639 - BT~ _ 3
69 ra LSETL— =
760 91871 — -
769 L EI
6 Q <
6Q 502
169 I-J Z60F2
£T4 — 7
SCL L gl iGL— —e
9z =
174
1z L= L6 L9L— —
8z LLL— —

-10

200 180 180 1o 160 150 140 130 120 110 100 an &0 T 60 50 40 30 20
1 (ppm)

210

S30



Me

g # 2 ¥ 7 # 7 i 7 i i g T T g # 2 ¥ 7 # 7 i 7 i i g T T
rT
7
07— Q BO0E[ ngT— Q B00°€
16T 16T
767 = P09l 2 767 — Fi09
767 767
l9e— FroT) lgg— FroT
m@mw E m@mw
L@
a5 a— —= Fosols a5 a— —= Feeo
Bl L— reeel Bl i— Tege

0.5

1.0

6.0 5.5 50 4.5 35 )
1 (ppm)

6.5

T.5

a.0

S31



Br O

IR R o o i o R o) o =) [

mmmm oS a B Mo =f ©

e =2~ ] e o ol
N RN

=

L, T T T
T e @ el =1
o o—o o — = =]
T T T T T T T T T T T T T T T T T T
8.5 &0 T.5 1.0 6.5 8.0 5.5 5.0 4.5 4.0 3.5 an 25 2.0 L5 1.0 0.5 0.0
1 (ppm}

o0 e 00 L D G0 0
O~ WO~ DO —DO o T e
[l e O Oy e L b
(e ) (o] [P PR R I I B o — )L
— e e e e = < o o
W e e ST

T T T T T T T T T T T T T T T T T T T T T
210 200 180 180 1o 160 150 140 130 120 110 100 an &0 T 60 50 40 30 20 10 0 -10
1 {ppm}

S32

20000

19000

18000

17000

16000

15000

14000

~13000

12000

11000

10000

a0

&o00

7000

6000

6000

4000

F3000

2000

1000

1000

400

F360

F300

250

200

1580

100

-0




1d

35000

30000

25000

20000

15000

10000

5000

= 7 8 2 o 3 7 z 2
[e
T pgee
- JPAN
— TR 09— -
e SFSh— -
S6T— Toogl s
10— — 007
Wy = ELOZF3
20
|M\w
g
oo ST
L=
_ peszl
FS aTeTl
180EL—
199— o Ipeo[® 0C8ELZ
06 6L
169 FooL -2
TeiF
WMM\ ww@_-m
mm@“ — D660 o 10490~
184 T 09BR9LT

.0

40

T T
100 an
1 (ppm}

T
1o

S33



MeO

=18000

715
713
6.82
6.79
666
394
393
=371
—348
288

/
16
L

17000

16000

15000

14000

13000

12000

11000

10000

Fao0o

&o0o

FTo00

6000

5000

4000

| 3000

2000

1000

T
o

T oo i
@ oo @ o O [Ts) —1000
o oo oS = O st
(] [ oo [{u]
T T T T T T T T T T T T T T T T T T T T
.0 8.5 9.0 2.5 2.0 .5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
[=aau
To @ TS )
[arinee) L=} o) o Lol oY o T o
= 00 o - o B L N
P~ [Ye) o O — L oo U L
- = RS pat O oMo
Vol I [ | | 0 raoo
(450
f400
350
F300
250
r200
k150
1
o F10n
‘I
50
" N
" N ro
&0

T T T T T T T T T T T T T
210 200 180 180 1T 160 150 140 130 120 110 100 a0 &0 70 80 50 40 30 20 10 0 -10
1 (ppm)

S34



Br

1f

26000

24000

22000

20000

18000

16000

14000

12000

10000

r&o0o

6000

4000
2000

=—2000

250

200

150

100

i6T
\.@.wv.
95'e—

L0t
No.wv

£99—

AL

@:.W
aF L7
m?m\.

FO09

=102

Floe

0.0 -0.8

0.5

25 20

a0

]

4.5
f1 (ppm}

5.0

2.0 85 80 o .0

8.5

.0

sorss
A
05 L
igzr

el —
CLLEL
mo.mm_\W
SLEEl

08191~
Qe 0L

-10

1}

200 180 180 170 160 10 140 130 120 110 100 90 8 0 60 B 40 30 20
1 (ppm}

210

S35



Cl

5000

4500

4000

3500

3000

2500

2000

1500

1000

600

400
F360
300
250
F200
150
100

450

il

—50

S6C—

95e—

66°€
00 VV..

G99—
Les
ecl
621
Les

FO0s

— ol

L Fost

-< Foso

_ L6 L
- wm@r

0.5 0.0

Lo

8.0 8.0 .5 1.0 6.5 6.0 5.8 5.0 4.8 4.0
f1 (ppm}

2.0

0.0

0.5

sorss
goae >
AogR
gz’

N4

8L0EL— -
Lreels

£8°L9]~
9F 0L

=10

40

T T
100 90
1 (ppm}

T
110

S36



FsC

1h

8500
8000

7500

7000

6500

6000

5500

6000

4500

4000

3500

[=3000

2500

2000

1500

1000

600

500

56T
@@.mv
59—

L0
wo.wu.

Fi9—

oF'L

mw.hV
PAy Ay
BS h\w

Foog

Feoz
Feoz

Feso

86l
kg

0.5 0.0 -0.5

1}

2.0

2.5

56 GO 45
£1 {(ppm}

6.0

8.0 B.6 8.0 7.5

9.6

uuuuuuuunnuunuuuu n.
S 2 2 2 2 8 2 2 2 B 2 2 2 2 =2 B &2 = 8
§ f . 5.7 . 9. ¢%. 9. #.8 %.5.¢8. §%.4. 8§ F T . 8,9
T ;

A —_—

ch'se—

Fir—
S0 el

ozl
LTI
L55T1
£9°5217
1975711
0L STH
biSTI
77971
DETAR
9TBTLY
85671
69621
08621

26'8El—

€849~
66631

80 10 60 a0 40 30 20

a0

180 170 1860 150 140 130 120 110 100
£1 (ppm)

190



—-B253

o

T
-0 -20

=30 —40

=50

T
—&0

T
=10

T
—80

T
=50

T
=110

T
-130

T
-150
1 {ppm}

S38

T
=170

T
-180

T
=210

T
=230

7000

F6500

6000

5500

5000

4600

4000

3500

3000

r2a00

2000

1500

1000

FB00

—500




733
731
7.30
7.26
7.24
722
—£.55

i

397
396
—357
—291

{105 >

=
o
o

—~17047
~167.29
12888
12848

t

. J J
T T
~ o o
= — [a=)
oy ©
T T T T T T T T
6.0 5.5 6.0 4.6 4.0 3.5 .o 2.5
1 (ppm}
©
@ —m
© @
& oo
- il
N

T T T
120 110 100 90 e 0 g0 B0 40
£1 {(ppm}

S39

21000

20000

18000

18000

17000

16000

16000

14000

13000

12000

~11000

10000

5000

000

7000

6000

6000

4000

3000

2000

1000

1000

1600

1500

1400

1300

1200

1100

1000

500

800

700

=600

600

300

200

~100

=100



Br. H\)J\N/
|

1j

740
723
731
719
717
715
713
711
5.93
397
306

—351

—289

i
%&
L
{

-
i

17000

16000

15000

14000

(13000

12000

(11000

(10000

(o000

(8000

(-To000

(E000

5000

4000

(3000

(2000

1000

F—1000

1200<
11979

=1

=

e
=
o
o
=]

0.0 9.5 4.

— 17016
~167.81
—137.15
—127.89

3587
KSS.SO

1400

[-1300

1200

Flio0

1000

Fa00

(800

~To0

600

i)

400

300

200

100

100

T T T T T T T T T
180 170 160 150 140 130 120 110 100 90
fl (ppm}

S40



FsC

1k

[-T500

7000

6500

FE000

6500

6000

4500

(4000

3500

3000

2600

(2000

1500
1000
(800

500

£6'C
m@.wv.
£9e—

L0t
20 v.l\..

L6 9—
OF L
(A3
eF L
FAS
8F'L
0s'L
FSL

)

JE—

=

Foog

FagL
Lzoz

%wmo

B0
52
660

2.0

25

an

5.0 4.5

f1 (ppm)

5.5

a.5 a0 8.5 a0 7.5 T.0

0.0

1600
1500

1400

1300

1200

1100

1000

500

800

700

600

500
400
300
200
100

cose
aF mmV

01—
sozr

Bl 6L
FFET L
FTETI
ST ET
87 eC
87T ETI

SLSTI
jeiepera

BSST1
£9°GT 1
99 mwjf
98 hmﬁ.:”
L9°8Z L
BYBTL~¢

il

98191~
0oL

170 160 150 40 130 120 1o 100 a0 a0
£1 (ppm}

180

S41



(24000
(23000

—-62.59

22000
21000
20000
(18000
18000
17000
16000
(15000
14000
13000
(12000
11000
(10000
a0o0
(-&000
(=T000
FE000
000
4000
[-3000
2000

1000

o

r—1000

F—2000

T T T T T T T T T T T T T T
-5 -30 -3 -40 -45 -50 -55 -60 -5 il -7 -80 -5 -0 -95 -100 -105
f1 (pom}

S42



11

(28000

(26000

(24000

(22000

(20000

18000

16000

(14000

(12000

(10000

E0o0

6000

4000

-eoon

—2000

S6'C
@@.mv
65 E—

L0
mo.wv.

769
569
96'9
16'9
66'9
66'9
0oL
0oL

8847,
621
0gl
Les
el
£el

Foog

oz

Feoz

Feen

=il

Fe0l

0.5 0.0

Lo

2.0

258

B0 4.5

f1 (pom}

5.6

7.5 T.0 65

8.0

8.0

9.5

in.a

r1e00
1800

1700

1600

1600

rldnn

1300

F1zo0

rlio0

1000

800

~E00

=100

600

500

400

300

=200
100
o

gLl
LSl
SEalL
1591
LGTL—

P OeL—

Lrel
@:.Q‘M.

67 FIL~
7819l ~
62041

B

180 170 180 180 140 130 120 110 100 90 a0 0 a0 80 40 n 20 10
£1 (ppm)

180

S43



-1M2.61

FE00

T80

~To0

(650

600

50

500

(450

400

350

(300

250

200

(150

(100

0

-10

T
-20 -3

40

-50

T
—60

T
-0

T
—80

T
-850

T
-0

T
-130

T
-150
f1 (ppm)

S44

T
-170

T
-180

T
-210

-230

—250

T
-270

T
—200

=50



MeO

MeO

g g g g g = 2 2 2 &8 2 & 5 =& & = & = = =
7 g g i i 7 z T .F ¢ . 7.7 8 . 8 8 08 B % % 8%, F 9
r
@
0FSs
L= ragt —
— ST b— —
Lo e
€165
Fo mhmmv
S6T— 0092
FSe— - mo.mum
58E P09 o
ee 0T v
00k g
10k B
ez
L= BT LI~ |
S gT TS
Le LT -
S0 4ZTL— -
029 TEEOS gl S
z8'9 T 668l < - .
€99 00Z| =
5e9 o
" prig— ]
_ STl -

20

il

50

o0
f1 (ppm}
S45

T
100

T
110

T
180

T
o0



Cl

Cl

1n

7 g g i T g 7 .8 B R 8 8 B B ¥ % 8 85 8 § 2 3 B,.9 T
J E
e EGSE
12 07— -
S
67— Fooal s
29¢— |d Fagi] " -
00 Fi6Lf3
v
Lag
&
w
= ¥zl
mv%% ]
L= BGLELA: ]
Bl L EETEl T
B/ Foso - %_mm@
lzL Jpeo[ = L0GEL
174 == fi01
9Tl Y @
ol 0s0f =
12
82/ | o
Lo BI /9L~ -
= 0B~ -

&0 T0 60 50 40 30 20

170 160 150 140 130 120 110 100 an
1 (ppm)

180

180



10

gl

(~50000

(45000

(40000

35000

(30000

(26000

(20000

15000

(10000

[-28o0
2600

2400

2200

)

1800

1600

[-1400

1200

1000

800

600

400

F200

200

78T~
e

66'C
oo.m“v.

FIE—

S0
90 wv.

0sg—
SoL
A0 NW
0L

m_.h*ﬁ
SLL

B0 4.8

f1 (pom}

6.5

LG8~
a950z"

st
mm.mmV
S9 R
8 ovu.

089l
OFBZL
BEELL
FLLel—

wmwmﬁl
£6 m_mT\.

Leigl—
5904 —

a0 Ta 60 50 40 30 20 10

160 150 140 130 120 110 100 a0
£l (ppm}

170

180



Cl

16000
15000

-14.000

(13000

(12000

11000

(10000

8000

FE000

7000

FE000

000

4000

3000

2000

1000

1000

FEE0

(800

(450

400

350

300

260

200

160

(100

LFa—

STl
STL
9c'L
JRaps
Javi
0g's
0g'L
(33
LEL
el
40y

BL.

-

Fiol
Fio)

Feozl

U
horgh

o0z

Foot]

alr
Nho 4

-0.5

0.0

B.0 4.8 4.0 3.5 3.0 2.5

f1 (pom}

BB

LO8lL—

9L'le
qm.me
LT5E
66'0F—

G615

SLAC I~
BT'8TL
10ZEL

LF ikl —

Sei9l—
e8ril—

"

-10

80 80 0 60 a0 40 30 20

S48

200 190 180 170 180 150 140 130 120 110 100
fl (ppm}

210



Me MeH
N

(0]
e

—2Z2

744
742
740
738
736
731
730
729
727

e e

—645
4.01
4.00
297
296

—1.64

L

<
<

[
-

(24000
(23000
(22000
21000
(20000
18000
(18000
(17000
[~ 16000
15000
(~14000
13000
(12000
11000
10000
(-a0o0
FE0o0
To00
FE000
(-s000
4000
3000
F2non
1000

] ==

0929 -

396
108

1000
2000

17733

-
=
-
o
&
m
o
o
r
=
ra
=)
o
o

65 6D 45
£1 (ppm}

144 90
12872
12707

12624

46 85

— 4182
3591
35 55

A

500

(850

(800

T80

700

650

600

550

Fe00

450

400

350

300

250

200

150

100

o

a0

T T T
200 180 180 170

T
pliln)
f1 (ppm)

T T T T T T
160 150 140 130 120 110

S49



1r

& g i 7 7 i L BB B B B B 8 8 N 8§ B 2 2 %2 B 8B F 8. 5 T
TS T L
951 , ]
1617 -
150 L=
9511
851 |
0911 -
091 | o OkTT ~
7914 | r= D@NNM T
291 8K 5T -
£9' L L= owez/
Frov - —
eI = Folbla  bprlb— B
S0 ] .
@G.N *, Lo mﬁww..
16T |
B.NW |J Foosls
967
Z0' L= ]
mowv — Lovzr<
P
E
“a
59'5— L Looy|*
rgo— N ol erin— R
_ 6EZEL— ]
bLggl— -—3
LE L — 3

80 0 &0 50 40 30 20 10

80

170 160 150 140 130 120 110 100
£1 (ppm}

180



o S b

4a

¥ .7 .5 .8 § .8 § 8 § .8 §,% ., T _ .M. 5 8 8 F 8§ 8§85 %, 5. .5 8.8%8.9.§ ¢, 7
<
S5 FE
L AN —_
zT0b— —
£e7 g |
mwmw —— Foogl .
187 { = .
9990
| -_—
mmmv — —— TFesLS
OF'tr _— Tam‘a.
Tt g
&
Faw
0z Fhl— -
¢ eiz— —_
vE'g "
58’8 ERR
9g'9 _ _J .
Y O— |ﬂ|||q Hlmwmwwnu
8l J Feoz
6L o
29— —= Foso|~
Feal9sh— —
Fa o B9l —
04481

0.0

30

40

@0
S51

£l (ppm}

T
1o




~14.000

13000
12000
(11000
(10000
Fa000
&0o0
(-T000
FE000
Fe000
(4000
3000
)
1000

1000

50

w\|

4b

o L,

Me

LTe—

662
66 wv

01w
25 wu.

B

€89
<8 @V
104
&0 muﬂ

194

Fooe

Foog

Fl0¢
Fegog

Fooe
Fooe

Fiso

£l fppm)

6.0

5.5

L508—

h@mm
Lo @mw.

06'0F—

549

0L pLl—

LE0EL~
6eLEL

SE55L—

ES L9~
a8l

00
(450
(400
360
300
250
Feon
160
100
50

20 i}

a0

40

60 80

T0

190 180 17a 180 150 140 130 120 110 100 80
f1 (ppm)

200




0
OQLN

MeO

N\
~

4c

g 8 8 8 8 g = g8 g =2 = g8 g = E - 52 & o 5o & 5 5 5 a a o = o = =
T L F 3L F L F LR 8 R B B F % 8 % 2 T B .F F B . 8 8 B % F % . §. 8 8§ % % B, o T
5
- =
| = ziag
] S0 -—
M= peor— —3
2 3
00'¢ ) = 1g55— —
oo 009F 3
[ Z7go— -—
ale— ER
Wp— Lw rzoz| —_—
gk — gk
g
&
W
[T=]
Lo
 EE Rl -
teg _ e85l
bg'9 L=
889 _ FO'T
05a-t = ﬂ_o.m.n_ 3
9T i— —
19— - Tesol "
Lo
59151~ —
o 62F51— 3
o
F= 85101~ _
81891~ i

40

a0 &0 T0
£l (ppm}
S53

T
100

140

T
170

T
180

a0



|

765
—728
701
599
6.97
6.92
5.91
6.90
5.90
5.88
—4.49
412
4.1

—

20040 ——-

—3.00

22000
21000
20000
(18000
18000
(17000
(- 16000
(15000
14000
(~13000
(12000
11000
10000
Fano0
FE0o0
7000
FE000
Fa000
4000
3000
2000

1000

(1000

F—2000

S 203
201
2011

=)
=)
@
o
=)
o
=
=)
=
o

168.11
168742
158.09
116.01
11592
67 96

o
=
ra
o

—40.80
3590
3558

1

F1200

F1100

1000

500

800

700

600

500

400

300

200

rio0

100

T
180

T
180

T T T T T T T T T
170 160 150 140 130 120 110 100 a0 20 k1]
£1 (ppm)

S54

20



—-12222

o

6500

FE000

(6500

e000

4500

(4000

(3500

3000

2500

(2000

(1500

1000

00

F—&00

0

-10

T
-20 -3

40

-50

T
—60

T
-0

T
—80

T
-850

T
-0

T
-130

T
-150
f1 (ppm)

S55

T
-170

T
-180

T
-210

-230

—250

T
-270

T
—200



N
H

4e

i

= [ o
AR R S P L W A A AU N A S N B AL L e e A AR PO N U A MY S U (PO W
[
_ Lo 3
[f'e)
[ o
68'8l— o
IO
|
N _ N 89°GE
091~ 7 TeE 00 56> —
o 10 L —
[fe]
Fei
i6T J . o
va — =093
%Jf -
G6'¢ - ]
86 ¢ = o0l 2 Fowd
%miﬂ == 200 |
T e
——m= = I=%
ol £ol B
GLY Fer
2
L= 3
£6'9 «@ LG —
56'0 o P —
N |a 70Tk
26'9 'z .
e e mmo Lo I9ETL—
a7 i— T 0T
£5i— - FO0 L~
[an] E
[ o
Lo 8l iGL— 4
o L9 19L— -
SFELL— -—
[fe]
Mo

40

7o 100 @0 &0

T
120

T T T
180 170 180

T
190

1 {ppm)

S56



Cl

4f

8 = 8 8 8 = 8 b= = o o o =) =
(= [=) (=) (=) (=) o (=) (=] o [=) (=) (=] [=) = = (=) (=) o (=) o [ (=) o (=] o
€ & § &8 @ € ¥ & S 8 8 § 8§ §  Rfeerce8Isdcses
nﬁ_ nﬂ._ L nﬂ._ 1 1 1 1 1 D_D 1 1 nﬂ._ n,U __ 5 n,/g 1 1 1 Il Il 1 1 1 1 Il
=]
o
u [ o
|
(=]
Lo
- 0962—
\d | o £9'5e—
_ - o Lb—
(==
Nt
652 | L
BNW ) rgod
kot L_ vE 9L
Lo'e— = =90¢ 3 miﬁw
oL'e - =80 8yl
zL'e o
pLe F =
g
90t ot OF
09 8o =
w
M
| 66'9Z1
=) %5/
| | w 19621
| SDQM
| o LBEEL—
| w3 precL—
o
Mo
| u
-
69'9— ) Foo 56 161—
9L _ = 98 bil—
JA oz ™
0zL wmf
zeL o
8z'L ~
0g'L
51 | o
[=*]

10

60 50 40 30 20

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

190

S57



[=] o
s m g m m = = g = m m m g 8 & g2 8 o o o o 2
T, 08 8 & 8 8 % 8 & % 9 7 A 8 ® §F 8 8 % o 7
- =)
=]
L w2
(=]
L <
T £0Ze
B,mm/
G Nm,mmw
- 1098
e Lr—
(=]
e
757 -
vm.ww = EY07[
95z |
e6z— J =009| o
E0E - e9L
8.&\« E,RW
L0 | © 1N
™
86'C | &E
oo.wv. ||IJL,_ FS0T) < B
w
M
) A
h 85 LZL
L0'8zL -
%) PSOgk~
L S8ZeL—
| o LLoplb—
P
w
o
0L9— -A Foo
) |
00'L— SO L[ o 56291~
g~ —===’ [ g7 ZoLL—
LYL jnulmoéwm
L
8L
8P L )
[=s)

20

T
50 40 30

T T T T
110 100 90 80 70

T
120

T T T
180 170 160

T
190

1 (ppm)

S58



4h

m [=] = = = = = = = o=
(=1 (= (=} [=1 (=} [=} (=1 [=} (=1 (=1
(= [=] (=) (=] (= (= (=] (= (= (=
.8 8 78 8 F F . 8, 3 2
|
_&.Nv B>
$6°T ST'E
95 4
mm.mw .."J =661
00T g0
LOF
FI'S
oT'S v == =70'T
8T'S
LO°L
8074
ors 00T
s w_}o.m
> 160
E.K JJ
%.TT —= 10T
§9°24 ooz
§9'L
991
19
€44
Vil
vLid
i
9140

0.0

0.5

20 15 1.0

2.5

3.0

40 35

4.5

50
1l (ppm)

5.5

6.0

90 85 80 75 7.0 6.5

9.5

800
750

F700

F650

600

550

500

450

400

350

300

250

200

F150

100
50

F-50

CLPE
£95E
QQmmM
9LTh—

e

T9°€TT;
€697
%.WEW
§68T1
v IET
sTreT
L9€T

LSL9T
oa.hoﬁ.lx
T€39T

180 170 160 150 140 130 120 110 100 90 80 Y0 60 S50 40 30 20 10

190

11 (ppm)

S59



O

I =

=092

-2

_~133532

—41.17

6500

Fe000

5500

000

(4500

4000

3500

(3000

(2500

(2000

(1500

1000

500

=600

650

600

550

600

450

400

350

300

250

200

150

100

50

N ~
H
NPhth (0]
6a
9.‘5 Q.ID 8.‘5 S.ID
&58
o 0D P
M- O D
I
|
]
T T T T
180 180 170 160

T
140

e
lan )
o o O
=3 [=3=1
— o O
T T T T T T T T T
65 60 &5 50 45 40 36 30 25
f1 (pom}
o L
o3 e (o2}
— ol <«
o L o
— — “w
/ |
]
. "
g L
T T T T T T T T T
130 120 110 100 o0 ] 0 60 &0
£1 (ppm}

S60

a0



6b

6500

6000

9500

5000

14500

4000

3500

3000

2500

2000

1500

1000

85'9—

9L

=a0'¢
=60'¢
FSoL
FroL

Faol

=809

=80'¢C

Foo

1.0 0.5 0.0

15

6.0 5.5 5.0 45

6.5

7.5

8.0

F160
150

140

F130

120

F110

100

80

F70

--10

F-20

LOZL—
aril—

BE LT
5958

pooe -
87 bp—
zoer”

wmwh
wfth
8riL

1 (ppm)

8289L—

L99Ll—

10

60 50 40 30 20

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

200

S61



OMe

TIPS

3a

T 7F YL 7 F .8 08 R R OB % R 8§ % 9 T fL.F T OF T OFL S OR B RS OB F R F T 2 T
re
160 3 [= 9L L — -
950 @ .
oL o ag'gl—
1oL
mm.ﬁ ER R £ese
: 1 TB0E b Ge
al - Lor U
Ll =
oLl 18— -
oLl ke
Fe oG5 — —
HT— ———————————— T wg=
Al ) v —
N |\m m 10g =
95°¢ £0g
BT
.Mm G — _
s 1
T ggpoL— —
L= 9 bhL— -
o o] =rat
mESW —
Le wbSTLYy -
P 9— B [zl
839— -~ Ff0lo
ELL = & 607
Sl POE
8lL M
07t
Tt LS EFLSL— —
LE g~ —
el —

f1 (pom}

T T T T T T T T T
180 170 160 150 140 130 120 1o 100

T
180

T
200

S62



Me

TIPS

3b

T ¢ .F 8 B B 8 B % % § % e 7 ®H, ¥ B F & F N 8 R 2 F G T 8 8 F. 8 2 7
€610 1 | =
bE0 .
560 R AN ——
wmm 798l
= > —
Lol Iﬂ Foglr = z00g
ol
20l L=
an | - EFGEN
_ o bgoe -
Fs 9gBE— f—
- - o 6z 1p!
187 _J
\J =
mmmv W@oua.
L6E
Nmmw. —— I t0ke=
£6E = =
Fa
g
| =&
=7 plge— —

&

[ egsoL— —
ZFa— - F @@.HM :nww_/

e LT ]
60L . osoeL —
el T3 ot —

Luu F oo i
98L T sof . EWMH ]
@m@“ e
8y
F& S5Ol ]
99691 —

40

8‘0
1 (pem}
S63

T
100

T T
7o 160

T
180

T
180



TIPS

Br
3c

7 g i £ g 7 ¥ 7 g 7 i 7 i g i £ £ g ¥ T g 7 2 T
wmm B AT
wmw 59 gl—
e r
90t w
@3% i 1GGE
ok
[T mmmmV

| 75—
grzps
05E— =
95'¢
E.mw -
10F
g
FaE
¥ ceos—
0L R0L—
aF9— "
a0's Emﬁ/
204 ST =T AN
0i82L—
@W.\. wm mNNm_\M
ey LEEEL,
71 SFagL
754 L=
5L
w5 L L
| o 29491~
s 1589l

10.0

a0 Ta 60 50 40 30 20

a0

17a 160 150 140 130 120 1o pli)
f1 (ppm)

&0




TIPS

3d

T L 7. F .7 . 07 .08 B 8 B ¥ .08 8, F .3 T PR .R o8 8 § B 8 F % % % 02 8. 8 §.§ 2 7
ZH 0 = _ -
et e 80 1L ;
S50 - - —
L0'L7 = tours 75el
o <
I L=
Lk 1868
J = ﬁ.mmw —_
88 L —
e gl ib— —
837 _ ] .
%mv woo-m
PEE )
565 s B G S
1oy —
3
| w £ 96— —
© o psLL— -—
- 92 #0L ]
eFo— -5 Fosge
989 u
mmmw = Eesle g ]
RTAR
oL Uwapm 96 cel— B
il NN Foig Z56EL7 ——
644 e 28°6%1
611
L EFLgly o
b 0zsaLs N

40

T
80

glu
f1 (ppm}
S65

T
100

T
110




MeO

TIPS

3emono

I AR P A A A . . S . A . L A S T S S ST P . . A . . A S-S
PE 0 -
960 4 L=
SR 0
o'l L= L L— g
o
w0 - o cL8l—
SOl Forly =
a0l 3
10l @
au ) AN
ol i GE— —
60l = 9E 1
go b
LEZ B o £FGG—
va ) 6003
9% o
mwmmw' |||UTMD
96'C— - = FOE S ——
we/ ¥
Fa
g
=B sros— —
n
L= Giv0l— —
Lo BYSL~ -
“ BYLIL— -
79— -~ Fesfra  08bTl— —
be9 =00l o wmmﬁwwv —
5e9 *ogba
959 — = g
129 i
LOL -
zol
gl =
]
oT L . ssEsl— —
L9~ —
LS To0il— ——

30

40

0
f1 (ppm)
S66

T
100

T
110




MeO

o

3€(o+0')di

(@]
A

TIPS

7.00

—640

4.01
391
390
378

A
<
\

1.06
1.03
102
101
097
0.96
0.94
0.91
0.89

95 g

=

(17000

(16000

15000

(14000

(13000

(12000

(11000

(=10000

(5000

(&000

To00

A000

5000

(4000

(3000

(2000

1000

1000

16932
~167.72

15809

e

=3
@

—131.07
—12567

=3

i] B.5

1871
—104.24
=55 51

4152

s

—40.13

=

3591
3547

\

4212

=}

—1867

—11.26

0.0

3600

(3400

3200

(3000

2800

2600

2400

2200

2000

[-1800

1600

(1400

1200

1000

800

600

(400

200

-0

(=20

T
180

T
180

T
170

T
160

T
160

T
140

T
130

T T T r
90
(ppm)

T T T
120 110 i)
f1

S67



(15000

(14000
(13000
12000
11000
(10000
Feno0n
[-&0o0
7000
Fa000
5000
4000
3000
(2000

1000

(—1o000

1300
1200

TIPS

3fmono

Br

a0l
20 rW
601

L

€8 i—

LEE~
16€
ey

i59—
al'L
m:.V
oF L—
9L
m@.hﬁ.M

_a

_—

1]

-0.58

S —
zi8l—
BSSE

G6 mmW
LS L —

29481~
95691

F1io0
(1000
Fe00
00
700
600
(800
(400
300
200
100
0
—1o0

10

170 160 150 140 130 120 110 100 90 a0 kU] 60 50 40 30 20
fl (ppm}

180

180



(17000

16000

(15000

14000

(13000

(12000

11000

(10000

Fano0

E0o0

[-Too0

Fa000

5000

4000

3000

(2000

1000

F—1000

o 0
Br %
3f(or0))ai TIPS
oo o @ ©w IO Ly Lo 00 @
W (O o] S o> <] —_——— 00
P~ P w0 T o3 o —_—
' I R | BRI
1
1
1
| L
) i
T s i B T
o
=23 Ly oo =1 o
— [a) [ [(s] =T
T T T T T T T T T T T T
L5 10,0 9.5 9.0 8.5 50 T 6.5 5.5 5.0 4.5 4.0 3.5 3.0 1.0
£1 (ppm}
[Folo] ol ] [ o0
N O o =I Vel = L (ol eRNe el L [a=)
O P Tyl o o o oy ;i (S
[{ag(e) oy o) o [ [ — O ULy [eo] —
- = - - = —- o = = o - =
N A4 (I [ R [

2100
2000
1800
1800
F1ron
[-1600
1500
1400
1300
(1200
1100
1000
Fa00
F&00
700
600
00
400
(300
200

100

100

180

T T T T T
180 170 160 160 140

T
100 90 20 0 80
fl (ppm}

S69

20

+-200



Cl

TIPS

39mono

T.7 .7 . F .8 . 8 . % % .% . F 8% .8 .F .7, t.F.F . F .. R R .% . B .F . F 8. F 2 7
T
oL S T
o = 198l
! < Fooif?
1l o
AN w50y
| o 0558~ —
11
" Rt
5T F oogo
Soes —
> - 8613
16 # S
3
g
L=&
T e —
< ggeol— —
85 9— J ot oeefe
17 _ treTl— —
ved .-.r. N_\mwﬁﬂ
|HWB 20 1EL |
ap 4 — - = SE(S 98 wm@\“
LOEEl
_ szoel
|7 g9~ —
L 6963l -

o
fl (ppm}
S70




O
Cl %
39(0+o’)di TIPS

o r— O (O Ly
= = =%=%=
- o =T o
| | Ny

295

94 -1
‘QBEE;'

(- 16000

15000

(14000

(13000

12000

(11000

10000

(ano0

FE0o0

(=T000

6000

e000

4000

3000

Feoon

1000

1000

Z%00

In

4150
40.29
—18.64

—11.21

/

3400

3200

(3000

2800

(2600

2400

[re2o0

)

(1800

1600

(1400

1200

1000

F&00

600

400

200

200

i T
e N
w0 3
T T T T T T hnd T T T T
9.5 9.0 8.5 8.0 T.5 7.0 6.5 8.0 5.5 5.0 4.5 4.0
f1 (ppm)
@ — T = © [Te)
o © oy o @y
o0 r~ o o
o © Moo o f=
_—— — = = — @
N [ [
| N ||
T T T T T T T T T T
180 170 160 150 140 130 120 1o Jln) o0
1 (ppm)

S71



13000

~l12000
F11000
10000
8000
8000
1000
6000
5000
4000
3000
2000
1000

1000
rldnn
1300

F1zo0
Fitoo
F1000
Feoo
800
F7o0
Feoo
Fs00
Fa00
Fa00
F200
F100
Fo

TIPS

3hmono

FsC

ook
POl
9o L—

gl

e e—

0N
85°¢
655/

99'9—
A3

44 nkn
0571-%
[

o,

Fooiy

.

Eal A

J

A

2 g8l

£56¢E
28 mmw.

mwrw
v _\Qw.

=

g

| =£ zg16—
HezenL—
LBl
_ m@.wm;
Le TSl
ZEGTL
56971~

Mv 70 mm.mm_‘ﬂ

Qe oel
29°0Fl—

8581~
a1'agl "

190 180 170 160 150 40 130 120 110 100 80 a0 ki a0 50
£1 (ppm)

200



12000

—-62.80

11000

~10000

000

8000

1000

6000

5000

4000

3000

2000

1000

=100

T T T T T T T T T T T T T T T T T T T T T T T
o -0 -2 -30 -40 -GB0 -60 -70 -80 -80 -110

T T T T T T T
-130 -160 -170 -190 =210 -230 -250 =270 -280
£1 (ppm)

S73



TIPS

o
3h(o+07)di

FsC

2% 2 % F 0% &8 8 8 8 B % 8§ % e 7 B R SRR F L G T F B B E R F E R T e
e

SE0 20— -

150 =

BE0 198L— -

g0l | -

0L == Toozy =

0 2 i

8oL Le sgeEy

(204
gl

67—

se
m@.mV
Fl—

9—

L9l

4.5

=)
w

r:3
0

gm0}

a

E'SE

Li Db
soips

SE 86—
93201 —

SE6LL
mmem_‘/
V@.vm—/
9l mw_\%
gLzl
60 @m_‘/
gl @N_\W
alael

ZFerl—

157181
L1 h@_‘v.

T T
100 90
£1 (ppm)

T
o

T
120

150

T
170

T
180

S74



6000

—-63.01

5500

5000

4600

4000

3500

3000

2600

[2000

1500

1000

00

500

T T T T T T T T T T T T T T T T T T T T T T T
o -0 -2 -30 -40 -GB0 -60 -70 -80 -80 -110

T T T T T T T
-130 -160 -170 -190 =210 -230 -250 =270 -280
£1 (ppm)

S75



TIPS

'mono

3

El g g = = = = = = = = = g = = = = o = = = =
i 7 i g g £ g 7 ¥ 7 g 7 7 T g i g g 2 ¥ 7 g 7 i
L=
7607
€60 L=
mwm 1T = - =
66'0 I!M .Tome1m 1
Lol IIJ/ 698L—
€0l | o
9uh =
oot 755e
= AN —
9 Lr— _ 3
= —
Mo wzp!
D@.NW L
167 —— F a9
L6Z =
e
€96, .
: - oo
95'¢ =L gte
1B mv O %
—
3
g
| =&
o
00G6— —
SLP0L— —
[ et
S59— -< T BEf <
0z's _ sBETl— —
wf? ik —
i —= E oy, - —
mwwﬂ - T pOFa LL9EL —
152
o
 ggigl— —
. TToll— —

m
£1 (ppm}
S76

T
jln)

T T
170 160 160

T
180




S77

o H
N -
N
o 0 |
3|(o+o’)di TIPS
o0 oo — oD — TN s QD00 P D LD ST O O
BE ANT = =8 &5 S==88c5883889
e « T oo ool B e e R S g g
= [ N e
I |
- L g ! | I W
oo b [ L] iy
oW o — @ P\A
= =1 oo =] S
T T T T T T T T T T T T L3 T T T T T il T T
0.0 R 9.0 8.8 8.0 T.5 T.0 6.5 6.0 8.8 5.0 4.5 4.0 3.5 A 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
[on B o) o — D o
[arl o) = [a=) hopes) o o feols T o s o —
ol & o3 < o H 3 S ~ ™
g R IS S © -0 KW w =
— = _ = == — =3 < S el - —
S [ | | ~ I I
! |
| P
I L | I
U ] L. \
T T T T T T T T T T T T i T T T T T T
180 170 160 150 140 130 120 110 100 o0 80 ki) &0 =11] 40 30 20 10 1}
f1 (ppm)

by
(24000
(23000
(22000
(21000
(20000
(18000
(18000
(-17000
(16000
(16000
14000
(13000
12000
(-11000
(10000
Fa0o0
FE0o0
7000
E000
5000
(4000
3000
2000

1000

[—1000

F—2000

1800

1800

-1von

[-1600

1600

(1400

[-1300

1200

1100

1000

Q00

[-&00

~To0

(600

500

400

300

2oo

100

100




Br H\)J\N/
|

748
~T737
—F.64
401
4.00
—3.31
296
115
114
1.1
1.10
1.08
1.06
102
100
0498

Vi

ek e T 28000

(26000

(24000

(22000

20000

(18000

(- 16000

(14000

(12000

(10000

(~B000

E000

(4000

1 Y

F—2000

~

98 4
1
1
$00 1
1

S a7

s
=
17
o
1=
=)
ra
o
[
=
o
=)
=
o
=
=

4.5
£l (ppm}

FeLon

122,92
122 87
4174
4156
3594
3558

2000

_~169.35
~167 59
13878
13278
13053
—103 80
—97.17
—1g 72
—1127

<
L
T

1800
1800
F1ron
1600
1500
1400
1300
1200
F1io0
1000
Fe00
! 800
700
(600
Fa00
400
300

| NN i -

100

=200

T T T T T T T T T T T T T T T T T T
0 180 17a 160 150 140 130 120 110 100 a0 &0 T 60 50 40 30 20 10 0
f1 (ppm)

S78



FaC

TIPS

3k

11000

(~10000

Fano0

(~B000

FToo0

FE000

000

(4000

3000

(2000

1000

1000

160
660
L0l
el

9oL
80l
B0l
oLl
L ﬁQ

e —

N
0oy
v/

59'9—

aF L
8F L
L1570
09'L
9L

Eoooap

K3

Eoso

i
oo
1=
L

900

800
700
600
500
400
300
200

F100

0T 11—
981

LFSE
£8'%e
0s'Tr

mqﬁwﬂ

-

FELIT,
PT'691

|

80

o]

10

50 40 30 20

70 60

190 170 150 130 110 90

210

11 (ppm)

S79



(-E500

—B275

[-&0o0

(=T500

7000

6500

(e000

5500

000

4500

| 4000

3500

3000

2500

2000

1500

1000

00

0

F—&00

T T T T T T T T T
-10 -20 30 —-40 -50 —60 =70 —80 -80 -100 -110 -120 -130 140 -150 —-160
f1 (ppm)

S80



uunuunuuuuuun n.n.
5 8 2 25888 ¢E8E88E88¢gz=8gzss¢gs8 g g
E 8 EE8EE88¢E8888¢E88eeaz2g22s8z: 8 g g
L I e R O - = T R T~ SN > S -~ L v S o SO = (R == R = S = R == S = S = T == R = = | — o
R EEEEEEEEEEE R E R EE R NN
R I I S AN I S A [ o A AN T A NI T NI N S T N
0bhy

WL

AN

N

erl

I - = 80

gL'l
AL
6l
0zl
0zl

0oe—

898
50
a0v”

8go—
1E50—
oL
5y
55y
ol
N

L)
=)

4.5

5.0

£1 (ppm}

6.5

1200

rlioo

1000

500

800

alt]

FB00

500

400

300

r2on

100

—1io0

SE L —

8L8l—

FISE
m@.mmV

(S8
g.mv\

0s's6—
FEE0L—

PO LL
98 Ll
L8791
0L ALL

m@wm,‘
oo mmﬁw.

LE6EL—

S99~
LSE3L-"

S81



-&0a
T80

700

650

600

550

500

450

400

350

(300

250

Feon

150

100

(60

50

LEB0L—

-108

-110 -1z -114 —-116 -113 -120 -122 -124 -126 —-128 -130 -132 -134
f1 (ppm)

-108

'H NMR spectra of decoupling **F for 3Imono

[=] o=} fe=} [a=] [=] [=] [=] [=] ==} [a=] =1
[= ] - = wvy Tt ot o™ — (= (== R o o =] 2 Q9 O O —
N R NIRRT I AT L O S A B
J
1 —— =TT
!
[
\
|
|
J
$6'T— S (i
|
€8'E . 107
00t 2 o0t
10 R
199— R
£6'9— -1 g6
\ R 001
SO
6F iz = I €60

0.5

3.0 235 2.0 1.5 1.0

7.5 70 6.5 6.0 5.5 5.0 4.5 4.0 3.5
1 (ppmn)

8.0

S82



TIPS

3|(o+o')di

F1uuuy

(-ano0

Fe0o0

7000

FE000

6000

(4000

3000

2000

1000

880
050
160
60
S6'0
860
0o'L-F
SOk
o'l
LO0°L
A
A

oge—

15E
66
80w

iF9—
£6'9
G6 @W
189
Ll
L
e L
Gy

Fare

I

-— = Foo

y
R
3

4.5

5.0

2600
2400

2200

2000

rl&00

rl600

1400

rlzoo

1000

800

600

400

200

12l
4> :\/‘r
0igl
mh.mﬁﬂ

85°6¢

h@.mmV
G620r—-
Ly :u\

f1 (ppm}

BLGE
9l i6—

LEZ0L—
mqmoﬁ\
8 ell

gL LA

9/0ZL—

mmmmﬁ
€0 Wmﬁv

8o lrl—

0519l —

8919l —=
jors mo,‘\

n

40

T
a0
£1 (ppm)

170

T
180

S83



— 10494

~Toon

6500

(6000

500

000

4500

4000

3500

3000

2600

(-2oo0

1500

1000

600

F—&00

-60

i

—80

T
-90

T
-100

-110

T
-120

T
-130
f1

T
—-140

(ppm)

S84

T
-150

T
-160

T
-170

T
-180

T
-180

-200



MeO

MeO

3m TIPS

—6.93
—6.76
~6.59
290
289

<

(110
110
107
108
103
102
101

c—
f

0.99
Logr

(38000

(36000

(34000

(32000

(30000

(28000

26000

(24000

22000

20000

18000

(16000

14000

12000

10000

FE0o0

6000

(4000

-eoon

01 =
94 1

2109

=700 ¢

T.6 T

17040
—167.58
14971
~147.34

13020
N5T
114 .94
112 48
—104.91

5596

o~
=}

55495

<

=

41.80
4142

L

=

—3547
—28.69

—18.68

—1.27

4500

4000

[-3500

3000

2500

2000

1500

1000

=600

0

T
190

T T T T
0
(ppm)

T T T T T T T T T
180 170 160 160 140 130 120 110 100
f1

S85



Cl O

(0]
Cl \\
3n TIPS

743
742
1739

(30000

L7.38
652
4.00
4.00
349
295
294
1.14
113
112
110
108
108
107

s
{
<

(28000

(26000

(24000

(22000

20000

(18000

(16000

14000

12000

(10000

000

6000

4000

2000

[A

Y i
o = 2000
= —

2433 <«

17
o
17
=
ra
o
r
=
o
=
=
o
=
=

)

135.91
13348
133,37
12056
127,18
4139
3006

3575

3539

1800

16787
13113
}
—10265
—9830
—1851
—11.07

t
/

1800
1700
(1600
1500
(1400
1300
1200
1100
1000
Fann
800
700
600
(500
400
(300

I Feon

11— T I

=100

T T T T T T T T T T T T T T T T T T
180 1o 160 150 140 130 120 110 100 a0 a0 T G0 80 40 a0 20 10 0
fl (ppm)

S86



Me

Me

TIPS

3o

S A S R R . . S L A PO . A - g R R B 8 B B ¥ F 8 8 &% 8% % 2 8 ¢ T
60 = s
0oL 4981
FA ~ o 866L-
o M Feoig = eg0z
all
gLl Ha
Bl 8 5E
u 1g5e I
F e 8068 p—
¥eg— —_— F o0 £E L
880y
06 27 — I
067 -
N - %
P =
Sy 6F3 —_—
|M\w
_&
s pore— —
" ogs0L— -
e - F rege
1ZFTL— —
16g— — F e BELEL
0z i— -— F 56 aocel— -
Lo IBOEL— p—
- Tt
| ® rgigl~ —
L eBlol- R—

170 160 150 140 130 120 110 100 50 kU] 60 50 40 a0 20 10
£l (ppm}

180



Cl

TIPS

3p

g g g = = = = = = = = = g 2 = = = = = = = = = = =
i T F 7 ¥ F g g ¥ 7 g T .2 T 7 i T 7 g g & 7 T il i i T
3 e
0L
0L rs
501 e Lh— —
o s ans —
80'L = Mg 2Ll
BO | o Ay
Paf, B8 —
= 3
gl Z— = [ 50 9l L= —
B T— = [ o0f o
18 75— -———
5877 — = F 00¢a
76T i
Fa
86 — -
e Feogs —
=
| £986— T
o EBE0L— -—
W g— < T 6
= SObTI— -
S geenl— —
L h 7978l — _—
8z L ST
BT L
s - = /6
s = e e —
e
e -
G4 e
5L
5L "
- 90'89L— -—
le  Irwil— -

L0

9‘0
1 (pem}
S88

T
100

T
1o




O

Me MeH

TIPS

O\\

3q

¥ 0§ 0% % & &% 0% 7 8B | = R A U S A . S L A . . A -
G-
POl =
501 TLgl—
80'1 s
m: FOTIE T 189— —_
1L o FPFSE
SRR SEEAN —
91— ‘\Jw%
| o 98— -
T ggip— -
CERAN L T e
15z ———T o
56'€ _J =
g6 Fogg
L9
2
um bl 16— -—
L =®
“ eusoL— —
Bl L7 era=rd)
024 L= A ]
LT 41 F e 30121 =
Lz2 o 83871 -
£7 11 FE
£zl SESEL— -
GZ i | =
0% £4) g0
LEinF = rasrL— T
ce i =k oee0s
S | A ze
bEL
i i L2
i
7G4 | = £T29l— —
75 =
WMM _ sail— -—

i)

40

QID
f1 (ppm)
S89

T
100

T
1o

130

T
180

T
180




3r TIPS

e L

164
163
113
111
110
107
105
1.00
0.98

lnges

]

40000

5.78
4.01
4.00
—3.34
297
296
—2.26

\

~213

<

38000

(36000

34000

(32000

(30000

28000

(26000

(24000

(22000

20000

(18000

(16000

14000

12000

(10000

000

FE000

2000

1
l 4000

£ 2000
L

az
5200 4 —-
87 1

©
=)
=)
o
@
=
oo
o
-
=)
-
o
@
o
=
o

5.6 50 45
£1 (ppm}

2300

2200

—~169.64
~167.33
138.96
119.72
—106.18
93.01
~43.49
—40.81

e1o0
(-eoon
(1000
[-1800
1700
(1600
1600
(1400
1300
1200
F1io0
1000
Fa00
FEDO
700
galill]
! 00
400
300

Feoo

| I I

L

100

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 a0 a0 T0 G0 80 40 a0 20 10 1}
f1 (ppm)

S90



40000

(35000
30000
(25000
(20000
15000
10000
Fa000

3000
28o0

TIPS

5amono

0L
50')
0
vl
W
Ll
-
CINS
EIN
2

et b el

AN
Lyl

60
o_\.v“v

65—

989
889
€69
569
169
ST L5
ez 4
o i
97 1
171
i
L
7 L ]
oL
oF L
5L

el —
L48l—
@m.mm/

i5GE—
89 0F—

69 89—

58'56—

55201 —

Se' el
@_\.w:v

TTeTl—

886l —
PG el —

6T851—

T L9~
SFegl

(2600
(2400
(2200
2000
1800
1600
1400
1200
(1000
(800
600
200
200

400

i)

7o 160 150 140 130 120 110 pli) a0 &0 T0 60 a0 40 a0 20
£l (ppm}

180




(32000

[~30000

28000

(26000

(24000

(22000

20000

(18000

16000

(14000

12000

(10000

8000

6000

4000

(2000

[—2000

Fauuu

2800

2600

2400

2200

Faoo0

1800

1600

1400

1200

1000

800

600

400

200

~
. H
o 0
A
5a(5+0))di TIPS
(] — O o0 — O (=) w [epRve] — D == D00
R e ] =t < = o e e — o
I ~| =" | S 7 e
]
i
| ‘ Jk
_ I A L.
e . s T T i
= oy — [l o =] &~
oo &5 o & o =1 ™
T T T T T T T T T ; T T T < T T T T
9.5 9.0 2.5 g0 TE TO0 &5 6.0 5.5 0 45 40 35 3.0 2.6 2.0 1.5 1.0 0.0
£1 (ppm}
T T [t [ e} T
oo - o Lyl el [i=Te) el oW 00 oy [+=]
W= @ < + w — © - @ oo N
[{s i) e o o= o w ha [ 3 Vg Vi) 0 0O —
—_— = — - = — [ T e — —
~ | (. | I = 1
]
]
1o | ol
] 100 O O L
[ .
T T T T T T T T T T T T T T
210 200 180 20 10 -10

T T T T T T T T
180 7o 160 150 140 130 1z0 110 100 an &0 T a0 a0 40 an
£l (ppm}

S92

+-200



o

TIPS

5bmono

Me

Ty R T F 7 TR R E R OB S 8 8§ F 2 T T 0% 7 % .8 8 B 8 B F 8 & F =
a0'l -
a0l g o - —
801
L - 818l —
Wl —3 Ferig = aguag
gLl 3 .
Ll 5
: 59'6e
shl - a0ae I
— - L o - 9L 0 — ——
16T ) =
@@.m”vn m— T (0 2
5169— —
R - ut
:.wv \u F /B R
15— - I esre
g
-
CE O gpge— —
5 zgTol— -
€ L0l .
i bl
L9 o
YRS nu”_ E 66
Ui— = L aofe  ESOEL N
9z L— g SEIEL )
e LEFEL
65— -« Fzsg
o eFesl— —
S pELGl ]
61891~ ]

T T T T T T T T T
170 160 150 140 130 120 110 100 a0
f1 (pom}

T
180




Me

TIPS

5b(o+0')di

100

gF & & & § . = = 5 # 2 . 8 8 . % .8 e v 02 F 2 . 8 8 8 8 8 §F 8 § F =
B0
Z60
S6'0-¢ = L=
150 —) Fooer-
260
mmoK -4 9¢ L — - —
EL Ligl~
F o ooz T
sTT— — T b
s 65'GE
B@mw ==
66T ] N— 4
Domv — L i0%3 150k
a0y B
qu Fegl~
e LT~ ——
59— — Faust”
:u\w
&
Fae
Gl'96— —
LS SELOL— -
Sl LL— —
17 ] =
0 1T 8
Mo GOPEL~ L
BRPEL"
59 i — -4 F9glo
gl igl— -
L AgL~ ==
o BF89L

10

T
80

£l (ppm}
S94

T
100

T T
170 160 160

T
180




N
H
TIPS

5°mono

MeO

SR A S P T I . S L . . P S . S S S | g .8 8§ § % ¢ . % % .2 . 8.8 F.8§ 2 7
W ZEN—
901y b al— _
8.% ) 698l
60t — g
L 4. P
[ w  IGGE
£ e —
_ oLop— _
| lres— -
SHT I -
e — 00§
9004 — —
gle— 7y —d
20y - G
sot/
L w8
€5 t— - P OO0 sB b6 GE— —
n
| = eezol— —
- LESH
[ .E..m:‘H/a —
E.@:um —
= agsll
949 <
149
8.9 -
6.9 T
: 00
Pe9 - .
959} = ¢ o -
: R e
£6'9
oo | 88751~ ]
Lgs— B A L o
| zgral~ ]
8r991=" ]

40

Ta

T
a0

T
00

T
i

T
120

T
130

T
40

T
160

T
160

T
7o

T
180

T
190

f1 (pom}

S95



(24000

22000
(20000
(- 18000
16000
(14000
(12000
(10000
FE0o0
(e000
(4000
2000
[—2000

(-2oo0
1800

5C(o+0')di

MeO

950
960
Lol
9ol
601
oLl
8Ll
0zl
LTl
vl

88'e
66 muv

9l €—
PO
S0 wu.

09 % —

169—

88—

-0.5

0.0

LE L=

0.6

a9 8l—

1.0

8

S EGSE
Z0 @mV

26 0F—

2.0

LgGG—

3.8

BELL—

4.0

1.5
£1 (ppm}

5 EF9s—
O L0L—

5.8

6.0

6981~
P ELL

T.6 7.0 8.5

8.0

Feesl~
0F'sS1-—

)

0L'291~
Mgl

8.0

9.6

1800
1700
1600
(1500
1400
(1300
1200
F11o0
1000
Fa00
00
FT00
600
500
400
(300
Feoo
100
=100
200

0

i}

a0 T0 60 80 40 30 20

S96

170 160 150 140 130 120 11 100 a0
f1 (ppm)

180




20000

(18000
18000
(17000
(16000
(-15000
14000
(13000
(12000
11000
(10000
[-ano0
FE0o0
(-Too0
(E000
000
4000
[-3000
)
1000
1000

TIPS

5dmono

o'l
SOk
L0
301
601
oLl
A
[A"
Fll
Sl
gL'l
JAN"

962~
g8z

60t
orwv

GSr—

£89
89
589
i89
69
€648
e
g

vl m.\

FA A

[-160U
1600

e b —

0Lgl—

L9SE
oo.@mV
SL0F—

04'69—

S8 5L
PR
z€ @mﬁ
£085)

87 191—
pegal

1400
1300
F1zo0
110
F1000
500
800
-Toon
600
500
400
300
=200
100

160 160 140 130 120 110 100 a0
£1 (ppm)

170

180

80



—-121.03

T
=40

T T T T T T T T T T T T T T T T T T T
=60 -60 -T0 -&0 -o0 -1o0 -110 -120 -130 -140 -150 -160 -170 -180 -1g0 -200 =210 -zz20 -230
1 (ppm)

S98

3600

3000

2500

2000

1500

1000

500




(~65000

(50000

45000

(40000

(35000

30000

(25000

(20000

15000

10000

(-s000

5000

g0
F0'L
a0’}
101
a0}
oL
oLt

86C
56 mv.

Ot
50 q.v

e9r—

804~
oLes

184

Fogz

0.5

4.0

4.8

6.0

T 7R R R R R F R LR T2 T
67 1

598k

95'5e

e —

S60F—

9e'Li—

OF 611
L5611
£90ZL
180Z1L

04651
mw.@mr.,//
8BS —

2049+
0 wcr\

30 20 10 1} -10

40

200 180 180 170 160 180 140 130 120 110 100 80 &0 0 a0
£1 (ppm)

210

S99



—-117.84

2600

Fed00

2200

2000

(1800

1600

1400

1200

1000

F&00

600

(400

Feon

0

-10

T
-20 -3

40

-50

T
—60

T
-0

T
—80

T
-850

T
-0

T
-130

T
-150
f1 (ppm)

S100

T
-170

T
-180

T
-210

-230

—250

T
-270

T
—200



TIPS

5e

® 8 8 B % . %.8 % &% . § % =2 & 2 ¥ BB g B 8w 8w & § 8 =% = % 2 2. 8 8 §.§. 5 7
T
00l B =
zo'l
50l L=
101
801 5 L= mw.wﬁ.\.
: Faol L5l
oLl
el - - )
6517 - T ogof -~ 2N =
v 7 £0oe —_
| = 66 0 — -
mmwv ————— Foogs
. @ 6l 9L— .
66°¢ i
00'F
€0t o
SO == Woo [ )
SOt \m 0LG6— ——
oy Fen T8TOL— ]
L -
yne = [ 66 A
L2t Fe 85 Pl -
R AN A -
“ Brer— -
b9 e bl e L — -
99'9
769 .
769 =
P59 .
75 -= % . ozesl— ——
0z li— I 26 aF igL— —
L F et 6roil— -—
L
9L
9L L=
s

200 180 180 170 160 150 140 130 120 110 100 80 €0 kil 60 50 40 a0 20 10 o -
£1 (ppm}

210

S101



Cl

N
H
TIPS

5f

A S S . S W . A AL . . S g i £ g g ¥ i g i 2 T
2
;
10l e el L
20} _
oL | _ 1igl
ol ) |
1Ll ——— T80 eTat— 4
ell = 3pPE— R
FlL - 1
5Ll | LG L f— —
| L=
757 -
vme md - B0
957
16T— = 6093
—_—
e = I 90y _ -
FeE [ ;
98¢
20b 7 —_ = moiw,.m 5'56— 3
POt -
ow BTROL— -—
e
| = @Bﬁ/
S GzITL
z.mﬁ/ %
Lo BILEL~ p—
BFIEL— ——
= EL0Fl— -
959— = Foole
iy -
JAIpS . + gn [ €029l— IH
8T4L M . FOLLL—
g1 tagle
0g L 3
0EL -
9g o
9t
] .
2€ L e

40

T T
100 80
f1 (ppm)

T
i

T
200

T
210

S102



Br

N
H
TIPS

59

g g g g g g g g g = ] = ] = 2 £ 2 8 =2 & 8 =2 &2 =2 383 =2 2 82 < g

g . 8 & . 8 % ., % 3. % % . 8 8 % . § .= 7 ... B & 8 B 8 § F 8 8 8§ 8 % 2 8 o 7
re

€0l .

=) Fa

a0l

80l o 9ell— -

c0 = P grg— - -

WL J Le o SE0e

gLl w@wmw 3

Pl - ]
Fei o zoos

6 i— -—

esz -

mmww = T 5[

157

BB C— - _ oo

e = 83l

gee e

POl _ | =

Sob Fets
% spoe— —
FEE g rl— B
ERYRd!
= i0GTL -
S 05igl— -

5EEEL— ——

L= S

(59— d L gge BLEEL

m@@/ 9kl — -

00 L~ = [ 70 |m

Wi oy 90,

L e

vl - S089L— -

vl Te gl — —

i

8kt Lo

Bl ¢ o

05t

.o

200 180 180 170 160 160 140 130 120 110 100 90 e kil 60 50 40 a0 20 10 o -
£1 (ppm}

210

S103



TIPS

5h

p g g s eI 2 H I I REFERESE I o T Y B8 3R F RS RE I FFIFEBEREEFEH I T T
7
5 eru— -
[
FLL L= 78'8L—
bl —= I+el
gL = ziee 3
ozl He m@mmw 3
26'GE -—
L= 28— 3
| = G ES— ——
567 )
—_— =
67 A =
15 "
RN = T oeol"
28¢ = I L0|=
B8 e — * L~
L6E E 9656— -
eee | o
| Fo 7L — —
a0t
L= 09Tl
GG @@.mmLf
175 - e sE9TL _
wqmw < FSULE Zpgn\ =
4 L
o | = gipsl” B
< BEaf)— -—
1694 o
669 3
S04
104 _ v | o
£ Loy = 95191
69 £91-p —
o i— == F IO LS 60291
(2] - O
59/ oy
99 /4 M
194
Fid o
[y =
)
al'l L=

-1

i)

20

40

T T
100 80
f1 (ppm)

T
1o

S104



TIPS

PR F TP RTINS R EEEIRE T T, T 7 T g g 7 7 g 7 z
FO0— _ L3
640 | o
0g0 =
180 = R
20 R 3
o B 0L — -
580 FZ 0 ogiL— -
9F0 0oz
g0l | =
S poge
LN —
e L3 0 LE— -
mrm}n JS0E
e \ FSUES 0LTe— -
oz e~ ﬂ EZl
Ere— = L ao|=
el ~
0% 1 2 —_—
v o g1'e8
=
i
km == /0 a3 LFzoL— T
bLG 3
sl'g -
Fe lTET— -
|- Z81el— o —
S gregl
i~ — ol
leL— — "
1 e
2Ll - N £8991
841 " gLg e %@EW -
BLL 2 091
0gL
06 £ o
062
L6 L -
6L 3

.0

-10

200 190 180 170 180 150 140 130 120 110 100 a0 &0 0 &0 50 40 30 20
f1 (ppm)

210

S105



—6.77
406
ﬁ 05
4072
401

)

293
293
26t
243
2.35
233
170
168
166
101
0.98
0.96
0.95
0.95
0.93
091
0ag

Y
/
<

—

e

[<e]

#.00 1

—_

o0
&

T

T Y L. S

=
=

—167.26
—10563
8128

| | |

w193

&
o
=

—47.83
—40.73

o

3537

\

.

3502

X

2448
L2049

.68 1.

11.20
1068

A

15000

(14000

13000

12000

(11000

10000

Fe000

FE0o0

7000

6000

5000

4000

3000

2000

1000

0

1000

14000

(13000

12000

11000

10000

(-ano0

Fe0a0

[-Too0

6000

(o000

4000

(3000

2000

1000

—1000

T
180

T T T T T T T T T
180 170 180 150 140 130 120 110 100 an &0
f1 (ppm)

S106



OMe
OH

Y/

8a

TIPS

722
720
718
714
713
712
71
687
685

|

396
~382
ERET
111
108
107
105

/
t

1104

.
=

12763
12473
12440
12428
—110 .40
— 10415 |
5525
3307

—18.15
—10.76

%

30000

(28000

(26000

24000

(22000

20000

18000

16000

(14000

(12000

10000

(8000

6000

4000

2000

2000

(3600

3400

3200

3000

2800

2600

2400

2200

2000

1800

1600

1400

(1200

1000

(800

600

400

200

200

T T T T
210 200 190 180

T T T T T
170 160 180 140 130 120

S107



