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1. General

Commercially available reagents were used without additional purification. E. Merck
Kieselgel 60 was used for column chromatography.

Thin-layer chromatography (TLC) was performed on silica gel 60 F254 glass-backed plates
(MERCK). Visualization was performed using UV light (254 or 312 nm) or staining with KMnQea.

NMR spectra (except NMR study from Part 4) were recorded on a 700 MHz Bruker Avance
11 NMR at 303K, Bruker Avance Ill 800 (with a 5-mm CPTXI cryoprobe) and Bruker Fourier
300. Chemical shifts were reported relative to residue peaks of DMSO-ds (2.51 ppm for *H and
39.5 ppm for 1*C).

Melting points were measured on a SMP 30 apparatus without correction.

High-resolution mass spectra (HRMS) spectra were recorded on AB Sciex TripleTOF®
5600+ System using electrospray ionization (ESI). The measurements were done in a positive ion
mode (interface capillary voltage — 5500 V); mass range from m/z 50 to m/z 3000; external or
internal calibration was done with ESI Tuning Mix, Agilent. A syringe injection was used for
solutions in acetonitrile, methanol, or water (flow rate 20 pul/min). Nitrogen was applied as a dry
gas; interface temperature was set at 180 °C. IUPAC compound names were generated using

ChemDraw Software.
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2. Synthesis of starting aldehydes

General method

Mixture of the corresponding 2-fluorobenzaldehyde (10 mmol), benzylamine (13 mmol)
and K2COs3 (2.07 g, 15 mmol) in of freshly distilled DMF (50 mL) was heated at 100°C for 12 h.
EtOAc (200 mL) was added and the resulted mixture was washed with brine (3%x30 mL). Organic
layer was dried over anhydrous Naz2SOs, all volatiles were removed in vacuo and the residue was
purified by flash chromatography (eluent — mixture of hexane and EtOAc, v/v 10:1).

2-(Benzyl(methyl)amino)benzaldehyde, 2-(benzyl(methyl)amino)-5-methylbenzaldehy-
de,l 2-(benzyl(ethyl)amino)benzaldehyde,’?  2-(benzyl(methyl)amino)-5-methoxybenzaldehy-
de,B! 2-(diethylamino)benzaldehydel™ and 2-(benzyl(methyl)amino)-5-nitrobenzaldehydel™ were
synthesized by the same method, the spectral properties corresponded to the literature data.

2-(Benzyl(methyl)amino)-3-chlorobenzaldehyde

Cl
b
O/ Me

Yield 1.35 g (52%), yellow viscous oil.

'H NMR (700 MHz, DMSO-ds) & ppm: 2.88 (s, 3H), 4.35 (s, 2H), 7.21 - 7.25 (m, 1H), 7.27
-7.33 (m, 5H), 7.62 (dd, J=7.7, 1.6 Hz, 1H), 7.75 (dd, J=7.8, 1.7 Hz, 1H), 10.27 (d, J=0.6 Hz, 1H).

13C NMR (75 MHz, DMSO-ds) & ppm: 41.3, 59.3,126.7, 127.2, 127.3, 128.3, 128.6, 133.9,
135.8, 136.3, 138.3, 150.6, 191.6.

HRMS (ESI-TOF) found, m/z: 260.0836 [M+H]". CisHisCINO*. Calculated, m/z:
260.0837.

2-(Benzyl(methyl)amino)-5-chlorobenzaldehyde

Cl @
b
O/ Me

Yield 2.43 g (94%), yellow viscous oil.

'H NMR (700 MHz, DMSO-ds) & ppm: 2.81 (s, 3H), 4.38 (s, 2H), 7.20 (d, J=9.0 Hz, 1H),
7.25-7.28 (m, 3H), 7.33 (t, J=7.5 Hz, 2H), 7.54 (dd, J=8.9, 2.8 Hz, 1H), 7.64 (d, J=2.7 Hz, 1H),
10.17 (s, 1H).

13C NMR (75 MHz, DMSO-ds) 8 ppm: 42.5, 60.7, 121.7, 125.0, 127.3, 127.7, 128.0, 128.5,
129.0, 134.1, 137.3, 153.3, 189.5.

HRMS (ESI-TOF) found, m/z: 260.0838 [M+H]*. CisHisCINO*. Calculated, m/z:
260.0837.
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2-(Benzyl(methyl)amino)-4-bromobenzaldehyde

Br [ j
N
O/ Me

Yield 2.45 g (81%), yellow viscous oil.

IH NMR (700 MHz, DMSO-ds) & ppm: 2.81 (s, 3H), 4.41 (s, 2H), 7.22 (dd, J=8.3, 1.1 Hz,
1H), 7.25 - 7.29 (m, 3H), 7.32 (d, J=1.3 Hz, 1H), 7.35 (t, J=7.6 Hz, 2H), 7.61 (d, J=8.2 Hz, 1H),
10.13 (s, 1H).

13C NMR (176 MHz, DMSO-ds) & ppm: 42.2, 60.4, 122.0, 123.5, 125.7, 127.2, 127.6,
128.4,128.6, 132.1, 137.2, 155.2, 189.7.

HRMS (ESI-TOF) found, m/z: 304.0337 [M+H]*. CisHisBrNO®. Calculated, m/z:
304.0332.

2-(Benzyl(methyl)amino)-4-(trifluoromethyl)benzaldehyde

CF3 [ j
N
O/ Me

Yield 2.20 g (75%), yellow viscous oil.

'H NMR (700 MHz, DMSO-ds) & ppm: 2.81 (s, 3H), 4.41 (s, 2H), 7.22 (dd, J=8.3, 1.1 Hz,
1H), 7.25 - 7.29 (m, 3H), 7.32 (d, J=1.3 Hz, 1H), 7.35 (t, J=7.6 Hz, 2H), 7.61 (d, J=8.2 Hz, 1H),
10.13 (s, 1H).

13C NMR (201 MHz, DMSO-ds) & ppm: 42.4, 60.2, 115.7 (q, J=4.4 Hz), 116.4 (q, J=4.4
Hz), 123.6 (q, J=272.9 Hz), 127.3, 127.6, 128.5, 129.1, 131.4, 133.7 (q, J=32.3 Hz), 137.2, 154.2,
190.1.

HRMS (ESI-TOF) found, m/z: 294.1102 [M+H]*. CisHisFsNO*. Calculated, m/z:
294.1100.

2-(Benzyl(ethyl)amino)-5-bromobenzaldehyde

Br [ j
N
O/ Et

Yield 2.95 g (93%), yellow viscous oil.

IH NMR (700 MHz, DMSO-ds) & ppm: 1.04 (t, J=7.1 Hz, 3H), 3.18 (g, J=7.1 Hz, 2H),
4.36 (s, 2H), 7.20 - 7.24 (m, 2H), 7.26 - 7.30 (m, 4H), 7.66 (dd, J=8.8, 2.5 Hz, 1H), 7.72 (d, J=2.5
Hz, 1H), 10.21 (s, 1H).

13C NMR (75 MHz, DMSO-ds) & ppm: 11.8, 50.3, 56.3, 114.1, 124.5, 127.1, 128.1, 128.4,
130.7, 131.0, 136.7, 137.8, 152.7, 189.7.

HRMS (ESI-TOF) found, m/z: 318.0486 [M+H]*. CisH:17BrNO*. Calculated, m/z:
318.0488.
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2-(Benzyl(ethyl)amino)-4-methoxybenzaldehyde

OMe @
N
O/ Et

Yield 2.37 g (88%), yellow viscous oil.

'H NMR (700 MHz, DMSO-ds) & ppm: 1.04 (t, J=7.1 Hz, 3H), 3.18 (q, J=7.1 Hz, 2H),
3.79 (s, 3H), 4.35 (s, 2H), 6.67 (dd, J=8.6, 2.1 Hz, 1H), 6.70 (d, J=2.3 Hz, 1H), 7.21 (t, J=7.1 Hz,
1H), 7.27 - 7.32 (m, 4H), 7.65 (d, J=8.6 Hz, 1H), 10.15 (s, 1H).

13C NMR (75 MHz, DMSO-ds) § ppm: 11.7, 50.4, 55.5, 56.0, 106.9, 108.4, 123.0, 127.0,
128.1, 128.3, 131.3, 138.3, 155.8, 164.3, 189.1.

HRMS (ESI-TOF) found, m/z: 270.1491 [M+H]". C17H20NO2". Calculated, m/z: 270.1489.
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3. Synthesis of benzylmalonates la-p

General method

5 Mmol of corresponding aldehyde and 5 mmol of dimethyl or diethyl malonate were
dissolved in 40 mL of toluene, 20 mg of benzoic acid and 20 mg of piperidine were added and the
resulted mixture was refluxed in argon for 24 h. All volatiles were removed in vacuo and the
residue was purified by flash chromatography (eluent — mixture of hexane and EtOAc, v/v 8:1).

Dimethyl 2-(2-(benzyl(methyl)amino)benzylidene)malonate (1a)?! and dimethyl 2-(2-
(benzyl(ethyl)amino)benzylidene)malonate (10)®! were synthesized by the same method, the
spectral properties corresponded to the literature data.

Diethyl 2-(2-(benzyl(methyl)amino)benzylidene)malonate (1b)

N
[
©/\Me - COOEt

COOEt

Yield 1.27 g (69%), yellow viscous oil.

'H NMR (700 MHz, DMSO-ds) § ppm: 1.13 (t, J=7.1 Hz, 3H), 1.23 (t, J=7.1 Hz, 3H), 2.62
(s, 3H), 4.08 (s, 2H), 4.20 (qd, J=7.1, 5.3 Hz, 4H), 7.05 (t, J=7.4 Hz, 1H), 7.12 (d, J=7.8 Hz, 1H),
7.22-7.29 (m, 4H), 7.32 (t, J=7.4 Hz, 2H), 7.36 - 7.40 (m, 1H), 8.04 (s, 1H).

13C NMR (75 MHz, DMSO-ds) & ppm: 13.7, 14.0, 40.4, 61.0, 61.2, 61.3, 119.7, 122.3,
125.4,126.7, 127.3, 128.2, 128.3, 128.6, 131.3, 137.5, 141.0, 152.4, 163.6, 165.7.

HRMS (ESI-TOF) found, m/z: 368.1865 [M+H]"*. C22H26NO4". Calculated, m/z: 368.1856.

Dimethyl 2-(2-(benzyl(methyl)amino)-5-methylbenzylidene)malonate (1c)

Me

N
I
©/\Me X _COOMe

COOMe

Yield 1.32 g (75%), yellow viscous oil.

'H NMR (700 MHz, DMSO-ds) & ppm: 2.24 (s, 3H), 2.59 (s, 3H), 3.72 (s, 3H), 3.75 (s,
3H), 4.03 (s, 2H), 7.02 (s, 1H), 7.04 (d, J=8.2 Hz, 1H), 7.21 (dd, J=8.3, 1.4 Hz, 1H), 7.23 - 7.28
(m, 3H), 7.32 (t, J=7.4 Hz, 2H), 8.08 (s, 1H).

13C NMR (75 MHz, DMSO-ds) & ppm: 20.3, 41.0, 52.5, 52.6, 61.1, 120.0, 124.5, 126.6,
127.2,128.3, 128.5, 131.5, 132.1, 137.6, 141.2, 150.3, 164.1, 166.3.

HRMS (ESI-TOF) found, m/z: 354.1701 [M+H]*. C21H24NO4*. Calculated, m/z: 354.1700.
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Dimethyl 2-(2-(benzyl(methyl)amino)-3-chlorobenzylidene)malonate (1d)
Cl

N
|
©/\Me X _COOMe

COOMe

Yield 1.31 g (70%), yellow solid, m.p. 61-63 °C.

'H NMR (700 MHz, DMSO-ds) § ppm: 2.72 (s, 3H), 3.66 (s, 3H), 3.80 (s, 3H), 4.22 (s,
2H), 7.17 (dd, J=7.8, 0.8 Hz, 1H), 7.23 (t, J=7.8 Hz, 1H), 7.25 - 7.28 (m, 1H), 7.30 - 7.34 (m, 4H),
7.53 (dd, J=8.0, 1.1 Hz, 1H), 8.04 (s, 1H).

13C NMR (75 MHz, DMSO-ds) & ppm: 40.0, 52.5, 52.8, 59.0, 126.6, 126.8, 127.2, 127.3,
128.3, 128.5, 132.8, 133.2, 134.6, 138.4, 141.8, 147.6, 163.7, 165.7.

HRMS (ESI-TOF) found, m/z: 374.1158 [M+H]*. C20H21CINO4*. Calculated, m/z:
374.1154.

Dimethyl 2-(2-(benzyl(methyl)amino)-4-chlorobenzylidene)malonate (1e)

Cl

N
|
©/\Me X _COOMe

COOMe

Yield 1.73 g (93%), yellow solid, m.p. 62-64 °C.

'H NMR (700 MHz, DMSO-ds) & ppm: 2.65 (s, 3H), 3.72 (s, 3H), 3.73 (s, 3H), 4.13 (s,
2H), 7.09 - 7.13 (m, 2H), 7.20 (d, J=8.0 Hz, 1H), 7.24 - 7.29 (m, 3H), 7.32 - 7.36 (m, 2H), 7.92 (s,
1H).

13C NMR (75 MHz, DMSO-ds) & ppm: 40.4, 52.6, 52.6, 60.5, 119.7, 122.1, 125.0, 125.0,
127.4,128.1, 128.4, 130.0, 135.8, 137.1, 140.6, 153.6, 163.9, 166.0

HRMS (ESI-TOF) found, m/z: 374.1158 [M+H]*. C20H21CINO4*. Calculated, m/z:
374.1154.

Dimethyl 2-(2-(benzyl(methyl)amino)-5-chlorobenzylidene)malonate (1f)

Cl

N
[
©/\Me X -COOMe

COOMe

Yield 1.29 g (69%), yellow viscous oil.

'H NMR (700 MHz, DMSO-ds) & ppm: 2.63 (s, 3H), 3.73 (s, 3H), 3.75 (s, 3H), 4.10 (s,
2H), 7.12 (d, J=8.8 Hz, 1H), 7.18 (d, J=2.5 Hz, 1H), 7.24 (d, J=7.1 Hz, 2H), 7.25 - 7.28 (m, 1H),
7.33 (t, J=7.4 Hz, 2H), 7.43 (dd, J=8.6, 2.5 Hz, 1H), 7.94 (s, 1H).

13C NMR (75 MHz, DMSO-ds) § ppm: 40.6, 52.6, 52.7, 60.6, 121.7, 125.8, 125.9, 127.3,
127.6,128.1, 128.2, 128.4, 130.8, 137.1, 140.1, 151.1, 163.7, 165.8.

HRMS (ESI-TOF) found, m/z: 374.1159 [M+H]*. C20H21CINO4". Calculated, m/z:
374.1154.
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Dimethyl 2-(2-(benzyl(methyl)amino)-6-chlorobenzylidene)malonate (1f)

l}l Cl
Me X _COOMe

COOMe

Yield 0.97 g (52%), yellow viscous oil.

'H NMR (700 MHz, DMSO-ds) & ppm: 2.58 (s, 3H), 3.61 (s, 3H), 3.74 (s, 3H), 4.06 (s,
2H), 7.04 (d, J=8.0 Hz, 1H), 7.15 (d, J=8.0 Hz, 1H), 7.19 (d, J=7.3 Hz, 2H), 7.22 - 7.27 (m, 1H),
7.27 - 7.35 (m, 3H), 7.84 (s, 1H).

13C NMR (75 MHz, DMSO-ds) & ppm: 39.7, 52.2, 52.6, 60.3, 118.4, 123.0, 126.4, 127.1,
127.9, 128.2, 128.5, 130.6, 132.0, 137.3, 142.3, 153.0, 164.3, 164.5

HRMS (ESI-TOF) found, m/z: 374.1159 [M+H]*. C20H21CINO4*. Calculated, m/z:
374.1154.

Dimethyl 2-(2-(benzyl(methyl)amino)-4-bromobenzylidene)malonate (1g)

Br

N
!
©/\Me X~ COOMe

COOMe

Yield 1.88 g (90%), yellow viscous oil.

'H NMR (700 MHz, DMSO-ds) § ppm: 2.65 (s, 3H), 3.72 (s, 3H), 3.73 (s, 3H), 4.13 (s,
2H), 7.11 - 7.14 (m, 1H), 7.23 - 7.30 (m, 5H), 7.34 (t, J=7.4 Hz, 2H), 7.91 (s, 1H).

13C NMR (75 MHz, DMSO-ds) & ppm: 40.4, 52.6, 52.6, 60.5, 122.6, 124.7, 125.1, 125.4,
127.4,128.1, 128.4, 130.1, 137.1, 140.7, 153.6, 163.9, 165.9.

HRMS (ESI-TOF) found, m/z: 418.0651 [M+H]". C20H2:BrNO4". Calculated, m/z:
418.0648.

Dimethyl 2-(2-(benzyl(methyl)amino)-5-bromobenzylidene)malonate (1h)

Br

N
|
gMe X _COOMe

COOMe

Yield 1.71 g (82%), yellow viscous oil.

'H NMR (700 MHz, DMSO-ds) § ppm: 2.63 (s, 3H), 3.73 (s, 3H), 3.75 (s, 3H), 4.10 (s,
2H), 7.06 (d, J=8.8 Hz, 1H), 7.24 (d, J=7.3 Hz, 2H), 7.26 (t, J=7.3 Hz, 1H), 7.31 (d, J=2.3 Hz,
1H), 7.33 (t, J=7.4 Hz, 2H), 7.54 (dd, J=8.8, 2.3 Hz, 1H), 7.93 (s, 1H).

13C NMR (75 MHz, DMSO-ds) § ppm: 40.5, 52.6, 52.7, 60.5, 113.7, 122.0, 125.8, 127.3,
128.2,128.4, 128.4, 130.6, 133.7, 137.1, 140.1, 151.5, 163.7, 165.9

HRMS (ESI-TOF) found, m/z: 418.0653 [M+H]". Cz0H21BrNO4". Calculated, m/z:
418.0648.
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Dimethyl 2-(2-(benzyl(methyl)amino)-4-methoxybenzylidene)malonate (1i)
OCHj3

N
|
[::T/\Me X _COOMe

COOMe

Yield 1.55 g (84%), yellow solid, m.p. 64-66 °C.

'H NMR (700 MHz, DMSO-ds) § ppm: 2.63 (s, 3H), 3.72 (s, 3H), 3.73 (s, 3H), 3.77 (s,
3H), 4.10 (s, 2H), 6.63 (d, J=2.5 Hz, 1H), 6.67 (dd, J=8.7, 2.4 Hz, 1H), 7.19 (d, J=8.6 Hz, 1H),
7.25-7.31 (m, 3H), 7.34 (t, J=7.4 Hz, 2H), 8.01 (s, 1H).

13C NMR (75 MHz, DMSO-ds) & ppm: 40.9, 52.4, 52.4, 55.3, 60.9, 105.9, 108.1, 118.7,
122.1,127.3,128.2, 128.4, 129.9, 137.5, 140.7, 154.7, 162.1, 164.4, 166.7.

HRMS (ESI-TOF) found, m/z: 370.1657 [M+H]". C21H24NOs". Calculated, m/z: 370.1649.

Dimethyl 2-(2-(benzyl(methyl)amino)-4-(trifluoromethyl)benzylidene)malonate (1j)

CF,

N
I
[::r/\Me X _COOMe

COOMe
Yield 1.32 g (65%), yellow viscous oil.
'H NMR (700 MHz, DMSO-ds) & ppm: 2.70 (s, 3H), 3.72 (s, 3H), 3.74 (s, 3H), 4.18 (s,
2H), 7.25 - 7.29 (m, 3H), 7.32 - 7.36 (m, 3H), 7.39 (s, 2H), 7.96 (s, 1H).
13C NMR (176 MHz, DMSO-ds) & ppm: 40.3, 52.5, 52.6, 60.3, 115.8 (g, J=3.7 Hz), 118.3
(9, J=3.3 Hz), 123.8 (q, J=272.7 Hz), 126.5, 127.3, 128.0, 128.3, 129.5, 130.2, 130.9 (g, J=31.8
Hz), 137.0, 140.6, 152.5, 163.6, 165.5.

HRMS (ESI-TOF) found, m/z: 408.1423 [M+H]". C2iH2:FsNO4". Calculated, m/z:
408.1417.

S9



Dimethyl 2-(2-(benzyl(methyl)amino)-5-(trifluoromethyl)benzylidene)malonate (1k)
CF;

N
I
©/\Me X _COOMe

COOMe

Yield 0.96 g (47%), yellow viscous oil.

'H NMR (700 MHz, DMSO-ds) § ppm: 2.75 (s, 3H), 3.70 (s, 3H), 3.72 (s, 3H), 4.26 (s,
2H), 7.23 (d, J=8.6 Hz, 1H), 7.25 (d, J=7.1 Hz, 2H), 7.28 (t, J=7.3 Hz, 1H), 7.35 (t, J=7.5 Hz, 2H),
7.45 (d, J=1.3 Hz, 1H), 7.70 (dd, J=8.8, 1.9 Hz, 1H), 7.90 (s, 1H).

13C NMR (176 MHz, DMSO-ds) § ppm: 40.2, 52.4, 52.7, 59.9, 119.5, 121.2 (q, J=32.5
Hz), 124.2 (g, J=271.0 Hz), 125.3, 125.4 (q, J=3.7 Hz), 125.8, 127.3, 127.8 (q, J=3.7 Hz), 127.8,
128.4, 137.0, 140.8, 155.0, 163.6, 165.8.

HRMS (ESI-TOF) found, m/z: 408.1415 [M+H]*. Ca1H2:FsNO4*. Calculated, m/z:
408.1417.

Dimethyl 2-(2-(benzyl(ethyl)amino)-5-bromobenzylidene)malonate (1I)

Br

N
|
©/\Et X -COOMe

COOMe

Yield 1.53 g (71%), yellow viscous oil.

'H NMR (700 MHz, DMSO-ds) & ppm: 1.01 (t, J=7.0 Hz, 3H), 3.00 (g, J=7.0 Hz, 2H),
3.72 (s, 3H), 3.78 (s, 3H), 4.20 (s, 2H), 7.11 (d, J=8.8 Hz, 1H), 7.21 (t, J=7.3 Hz, 1H), 7.24 (d,
J=7.1Hz, 2H), 7.27 - 7.31 (m, 3H), 7.50 (dd, J=8.7, 2.4 Hz, 1H), 7.94 (s, 1H).

13C NMR (75 MHz, DMSO-ds) & ppm: 12.1, 48.2, 52.6, 52.8, 56.1, 114.0, 123.7, 125.8,
127.1,128.1, 128.3, 129.9, 130.5, 133.3, 137.8, 140.0, 149.9, 163.7, 165.9.

HRMS (ESI-TOF) found, m/z: 432.0812 [M+H]". C21H23BrNO4". Calculated, m/z:
432.0805.

Dimethyl 2-(2-(benzyl(ethyl)amino)-4-methoxybenzylidene)malonate (1m)

OMe

N
|
@Et X _COOMe

COOMe

Yield 1.72 g (90%), yellow viscous oil.

'H NMR (700 MHz, DMSO-ds) & ppm: 1.02 (t, J=7.0 Hz, 3H), 3.00 (q, J=7.0 Hz, 2H),
3.72 (s, 3H), 3.73 (s, 3H), 3.76 (s, 3H), 4.22 (s, 2H), 6.64 (dd, J=8.6, 2.5 Hz, 1H), 6.67 (d, J=2.5
Hz, 1H), 7.18 (d, J=8.6 Hz, 1H), 7.19 - 7.23 (m, 1H), 7.27 - 7.31 (m, 4H), 8.03 (s, 1H).

13C NMR (75 MHz, DMSO-ds) & ppm: 12.0, 48.8, 52.4, 55.3, 56.0, 107.5, 108.4, 120.1,
122.0, 127.0, 128.0, 128.3, 129.7, 138.3, 140.6, 153.0, 161.8, 164.4, 166.8.

HRMS (ESI-TOF) found, m/z: 384.1813 [M+H]". C22H26NOs". Calculated, m/z: 384.1805.
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Dimethyl 2-(2-(diethylamino)benzylidene)malonate (1n)

Et\N

|
Et X ~-COOMe

COOMe

Yield 1.32 g (91%), yellow viscous oil.

'H NMR (700 MHz, DMSO-ds) & ppm: 0.98 (t J=7.1 Hz, 6H), 3.03 (g, J=7.1 Hz, 4H), 3.71
(s, 3H), 3.79 (s, 3H), 7.05 (t, J=7.3 Hz, 1H), 7.19 (d, J=8.0 Hz, 1H), 7.23 (d, J=6.9 Hz, 1H), 7.38
- 7.43 (m, 1H), 7.93 (s, 1H).

13C NMR (75 MHz, DMSO-ds) & ppm: 12.4, 47.3, 52.4, 52.5, 121.0, 122.3, 124.1, 128.0,
128.4,131.0, 141.3, 151.2, 164.2, 166.4.

HRMS (ESI-TOF) found, m/z: 292.1543 [M+H]". C16H22NO4*. Calculated, m/z: 292.1543.

Dimethyl 2-(2-(benzyl(methyl)amino)-5-nitrobenzylidene)malonate (1p)

NO,

N
[
gMe . COOMe

COOMe

Yield 1.40 g (73%), yellow solid, m.p. 89-91 °C.

'H NMR (700 MHz, DMSO-ds) & ppm: 2.89 (s, 3H), 3.69 (s, 3H), 3.75 (s, 3H), 4.46 (s,
2H), 7.15 (d, J=9.2 Hz, 1H), 7.23 (d, J=7.4 Hz, 2H), 7.29 (t, J=7.3 Hz, 1H), 7.36 (t, J=7.5 Hz, 2H),
7.78 (s, 1H), 8.02 (d, J=2.7 Hz, 1H), 8.16 (dd, J=9.2, 2.7 Hz, 1H).

13C NMR (75 MHz, DMSO-ds) & ppm: 40.3, 52.6, 52.7, 59.4, 118.0, 122.8, 125.0, 125.7,
126.2, 127.4, 128.6, 136.8, 139.2, 141.1, 156.8, 163.5, 165.6.

HRMS (ESI-TOF) found, m/z: 385.1399 [M+H]*. C20H2:N20¢*. Calculated, m/z:
385.1394.

Dimethyl 2-(2-(dimethylamino)benzylidene)malonate (1r)

Me
N

I\I/Ie X _-COOMe
COOMe

Yield 1.20 g (91%), yellow solid, m.p. 79-81 °C.

'H NMR (700 MHz, DMSO-ds) & ppm: 2.70 (s, 6 H), 3.71 (s, 3 H), 3.79 (s, 3 H), 6.99 -
7.04 (m, 1 H), 7.13 (d, J=7.6 Hz, 1 H), 7.20 (dd, J=7.8, 1.3 Hz, 1 H), 7.37 - 7.42 (m, 1 H), 7.85 (s,
1 H).

13C NMR (75 MHz, DMSO-ds) & ppm: 44.5,52.4, 52.6, 118.2, 121.8, 124.0, 125.6, 128.5,
131.5, 141.3, 153.6, 164.3, 166.3.

HRMS (ESI-TOF) found, m/z: 264.1232 [M+H]". C14H1sNO4". Calculated, m/z: 264.1230.
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4. NMR study on the reaction intermediates

la (20.0 mg, 0.059 mmol, 1 eq.) was dissolved in dry degassed C2H4Cl2 (0.6 mL) in a
standard NMR tube in argon. Then freshly distilled BFs-Et2O (16.7 mg, 0.118 mmol, 2 eq.) was
carefully added and the reaction vessel was sealed. The resulted solution was shaken for 3 min and
the sample was stored for 24 h at 25 °C. *H NMR spectrum of the reaction mixture was recorded
on a 300 MHz Bruker Avance Neo at 293 K without any additional deuterated solvents. B and
1%F NMR spectra were recorded on a 300 MHz Bruker Avance I11-HD at 293 K. 3D shimming was
made on C2H4Cl2 signal.

We also recorded *H NMR spectrum of 1a in C2H4Cl2 and !B and °F NMR spectra of
BF3-Et20 in C2H4Clz in the similar manner,
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Figure S1. *H NMR spectrum of the compound 1a in C2H4Clo.
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Figure S2. *H NMR spectrum of the reaction mixture in C2H4Clo.
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Figure S4. F NMR spectrum of BFz in C2H4Cl2.
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Figure S6. 1°F NMR spectrum of the reaction mixture in C2H4Clo.
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6. Copies of *H and *C NMR spectra

]
Cl N
N
_ |
O (o2
N
~
[o2]
N
o) ~
o«
o~
0 ('\l':l\ﬁ\/
eeRN g8§% E@
~ N O N~ 0o
RRRT O oRRTS 28 g 388,
P— ~ A~ ™
('T(}//‘*/J" ®
S G . U A |
1.00 1.0 5.01 1.01
[S— | — [
B B o e RS RAARRBRRARE
7.8 77 76 75 7.4 7.3 7.2
Chemical Shift (ppm)
~
N
=)
(o2}
N
8'\ H20
~
T 4
DMSO
) N ¢
eRfnes ™
i \\“'\\2«)
Ol &
N NEE
\'\)R
5
| r UL
1.02 1.01 1.01 1.99 2.99
= [Tt (=] =] |
AR R R B B B B B R M R R B e SRR SR
11.0 105 10.0 95 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 0

Chemical Shift (ppm)

S17



DMSO
7

[

—138.34
—136.29
—135.80
—133.92

owiso]
. _ MMJLWWMJUWW

139 138 137 136 135 134 133 132
Chemical Shift (ppm)

|

—128.58
—128.33

—127.34
~-127.24

WJL/

4“?7—_,1"HH[HH‘HH‘HH,H,,‘WH
44 38
ChemlcaISh|ft( pm) J
e SN WW,\J\“ VNN

131.0 1305 1300 1295 1290 1285 1280 1275 1270 1265 1260 1255 1250 1245 1240
Chemical Shift (ppm)

128.58
28.33

=

< 0|
2 g |23 §
© © NRS “"
> @ o
§ < gT = a D
N
© & S — >
8 T8 ©
° Vs
| 7S

A Ju b " ' N "

216 208 200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)

S18




Cl

2.81

7.64
7.64

S
<755
754
7.53

I

/755

1.01
[

LI B L L L B L L B L L B B I B B B R R R N RN RS N

7.75 7.70 7.65 7.60 755 7.50 7.45 7.40 7.35 7.30 7.25 7.20 715
Chemical Shift (ppm)

2.05 3.08 1.02
[E— [—] [—

H:_\
Q
[N}

1017
—4.38

L L L hLJL

0.99 1.02 1.02 2.01 3.02
iy Bl

L B B L O L B I B B L L B e L L B L B B S N R N RN R R R

10.5 10.0 95 9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 1.5 1.0 0.5
Chemical Shift (ppm)

S19



Cl

128.49
127.75

128.95
128.03
127.25

R iwm

T T T T T T T T T T T T T T T T T T T T T T

1315 131.0 1305 1300 1295 1290 1285 1280 1275 127.0 1265 1260 1255
Chemical Shift (ppm)

—128.49
.75

27

189.51
—134.11

~-127.25
—121.69

12498

—153.34
—137.32

60.73

—42.46

208 200 192 184 176 168 160 152 144 136 128 120 112 104 96
Chemical Shift (ppm)

S20

88

80



Br

1.00
[

3.06

2.02 0.98
| TS

1.01
[—

7.60 7.55

L B B B B L LI B B B o o B L B U

7.50 7.45 7.40 7.35 7.30 7.25 7.20
Chemical Shift (ppm)

™
b
e g
~
[~
N
N~
B
[T}
©
N~
- \‘
o ©
©N
~ |
% |
N
SN
® T
~ -
N
. (SN

—4.41

S

0.99

1.00 1.01
g Ul

1.99

2.81

il

3.02
H

L L L L L L L B O L L L L B B B B B R R R N R R R N R R R

0.5

11.0

10.5

10.0 9.5 9.0

85 8.0 75 7.0 6.5 6.0 55 5.0
Chemical Shift (ppm)

S21

4.5

4.0

35

3.0

25

20

1.5

1.0



Br

—128.45
—127.62

—128.64
127.21

———137.22
—125.70

13211
——121.96

©
<
[}
N
\
» . V'J,

138 136 134 132 130 128 126 124 122 120
Chemical Shift (ppm)

QN
he%
~
da
[~
~ I~ o
© - |8 e8 pi o
i ~ ; © <
2 S N @38 g8
~ 7 ®Q ~
8 5 18 5
7 \ N
| L |

L L L B L I L L L I B L L B B L L L I L L B B O O N R L L N R RN NN N R N AR AR RRR RN RN

192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)

S22



2.81

CF,

&
N/\© N

7.62
7.61

1.00

T T T[T T T T [T T [T T[T [T [ T[T T

765 764 763 762 761 760 759
Chemical Shift (ppm)

o ¢
TH R
Sy
3
<
2.03 1.01 3.10 1.03
L || | | |
—— — — T ——————————7—
7.35 7.30 725 7.20
[} Chemical Shift (ppm)
g 8
M~
I~
N
M~
-
7o)
®
M~
s
o ©
© N

Nk
7.22
7.21

736
e

I L L_ k (S i o

0.99 1.00 1.03 2.00 3.03

! U HEY 4 4
B B LA L L o R R R R R AR RARANRE RS RN R
11.0 10.5 10.0 95 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 1.5 1.0 0.5

Chemical Shift (ppm)
S23



DMSO]|

CF3

o
@D
=]
©
N~
B &
N~ ~
<
&
-
»
N~ o
5 @
<4 re}
] I3
- y
P I~
] [}
< 2 o 85 =3
-
©3 S © 2 83 Gee
= > o © © o wWOR
QN ©M N -~ Q < < © - -0~
Dwum — © 0 o)) © ~ - ~ < ©
OV RS | o] < 3 b -
Yoo ) o ) | 0
g‘—\—'g L(N) g N - —
Sii? JU ! | T LEA
ik L IS S SO § J

L R B L O L L O L I L L B B L I L L L L B O R N R N R R R RN N R R RE R R R R R

134 133 132 131 130 129 128 127 126 125 124 123 122 121 120 119 118 117 116 115
Chemical Shift (ppm)

o
@
o
00‘0.
0
(RN
o |
< 5
A
“ N
«
g o
S |8 8 S
> ~ g I ||« 3
0 - ~ )
S g ° 29 ©Q §
2] < g(")%\ H(O«, g:
- ) = oIBogw
- N~ © =9I = —
S o O™« —
‘ 23 O G
o8 IS I
~r N~ N
Kv# ‘_HKJF
| i

L R B O L L L L L B O L L L L O B L L L L L B L L I L L B B B R R B N B O N R R N R R AN RN NN AR R AR R

200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8
Chemical Shift (ppm)

S24



Br
© f
N
N~
/\N
NS
o}
©
N
~
3.02
-
e — e e e e L e e e o e L T T L L B B B L
7.‘75 ! 7.‘70 ! 7%5 ! 730 .7_25. 7.20 1.075 (1:.:50_ |S:]:225 1.000
Chemical Shift(ppm) Chemical Shift (ppm) emicai | (ppm)
e o
7T
o ~
9] - © <«
® ] ® (=]
| | b -
I 1.99
=) | H20
T — T T T T T T T T T T
3.200 3.175 3.150
Chemical Shift (ppm)
)
N
~
[T}
S o 2w =i
~ R N oo N
LU b N
5@
~ o~
NS =
SN by
3l ~&
2 r—/_J". \
d L L
0.99 1.00 2.06 1.99 1.99 3.02
4 iy SIS d H d
R N I L L I R R R RN RN E S R R N NN R AR ERE NN RS
11.0 10.5 10.0 95 9.0 85 8.0 75 7.0 6.5 6.0 55 50 45 4.0 35 3.0 25 20 15 1.0 05

Chemical Shift (ppm)
S25



Br

g N
5 8
ey PN M T\ g i A g i N
L e e L L e o
140 138 136 134 132 130 128 126 124 122

Chemical Shift (ppm)

M~
©
85
~ 0
‘N
!
o~ IS
~ © = o
g 2 bg 2 83 R
- N T 2 &g 5 8§ 08 =
< S T 8 B
ﬁ \
200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0

Chemical Shift (ppm)
S26



D
™~ R
OMe < T SR
= o | ©
- Y Qs Ho
‘ \ 68 88
g8 | 3 AL
&) 8 MM
ﬁ‘ /‘\ ,// //_y N~
0.92 0.98
A\ S—
301 6.750 6.725 6.700 6.675
) Chemical Shift (ppm)
T B T i T T T T J J i T T T T T T T T T 1 T T T T T T T T T T T T T
3.200 3175 3.150 3125 1100 1075 1050 1025  1.000 DMSO
Chemical Shift (ppm) Chemical Shift (ppm)
1)
No®
@ AN
83 e
~N e
| o {\ -
5 N
~ IND
| ~
K i U~
VA
N S J \; g
1.00 4.10 1.02 0 |
[Se— | | | hs
e
7.70 7.65 7.60 7.55 7.50 7.45 7.40 7.35 7.30 7.25 7.20 !
Chemical Shift (ppm)
H20
w %
- /
=)
o
~
-
~ 0 E s \r’
© ~
S 8l
~ 50‘9.@' oo
o = o]
N. R
~
Pl
L | L ._J\ Ju‘ I AJ A_,.JL
1.01 100 1.02 0.98 1.99 3.05 2.00 3.01
u u Ly ] u u U U
.MMM DS BSOS MO ML SIS S S S S L S S
1.0 105 10.0 95 9.0 85 8.0 75 7.0 65 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 5

Chemical Shift (ppm)
S27



DMSO

DMSO /
OMe //D /

—— —50.41

88
- RE
L L e ~— -
60 55 50 45 40 35 I/
Chemical Shift (ppm)
o V)
3 & 8 5
e ® & &
‘ d d
|
e M

140 138 136 134 132 130 128 126 124 122
Chemical Shift (ppm)

a8
8]
R
/J
5 3
o ® ® - : o
P v 0 ] 28 35 ©8 ~
[} ® EY » = 2 o - -
O d -~ o [© O 9 o)) -
o 3 0 R P o | oS F
8 - - o [= 2P .
T T L7 T < g8 g
0
| ~

208 200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8
Chemical Shift (ppm)

S28



2.62

AN
N
X _COOEt
COOEt
o
o —
S
& 4.06 o
,‘\ L |
I~ ~ L e e B A s e e e B B By
9’-8 SN 425 420 415
'T 'H\ ’;//A Chemical Shift (ppm)
0]
S
i
1.04 2.01 407 1.02 1.00
| | Il |
e R LSS
745 740 735 730 725 720 745 710 705 700 695 o
Chemical Shift (ppm) 9
i) © ? | o
< o Q 2 y Y
o 2 o = < < |z
© ~ N \‘[2
N~
s
N~
N
|
&
<r
goc8 !
QI = ©
R 1 = IV
~ 312 3.07 NI
5 | | | ;¥
ol | by SIS e
Sl g ] |~ 135 130 125 120 115 110 w
N| .; ¢ Chemical Shift (ppm)
_ 3 | J

1.00 4.07 1.00 2.02 2.99 3.07

= He Y H Y = HY
L B B L e e e L e L e R B
9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 1.5 1.0 5

Chemical Shift (ppm)
S29



|DMSO

i

X ~COOEt
COOEt

o N~

N =

! <

< 8 -
5“0 = < ©® o
Q (o} ~

! (‘o < [ )

U T
e NP

Sttt L B B B B B e R

LENLIN L L L L L L L Y L L L LI L L L O LN B LY L L L L B ) L L Ly I L I L BB B

615 1.0 605 410 405 40.0 395 145 140 135 130
Chemical Shift (ppm) Chemical Shift (ppm) Chemical Shift (ppm)

©
N
o N
N o
-
2
o ~ Q [}
© [ g <
) ~ 7o}
o~ N
a S T <

AT o e WVW TN
L I o L o A e B B e e
129.5 129.0 128.5 128.0 1275 127.0 126.5 126.0 1255 125.0

Chemical Shift (ppm)

«©
N
© N
©
-
|~
o © O
© < o)) o K
© ® o~ NN RO o )
33 o 88 Q2RNgsud g oo
s 0 = T e IR BN R I~
8o T N2 -3
<& - Q‘;H&‘—‘- ©©=
|7 [ } — %‘ﬁ
" " ; el roranbl oy o . . " " " - i
W iy b “ | I m o uornprarsiivy ¢ B IRAMMMH AR
T T T T T e e

184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)

S30



3.75
3.72
—3.72

2
™
<,
N
| X -COOMe

COOMe
s
293 3.02 3 g
o
A B e o B L L A e e B B I B A | g
N 3.80 3.75 3.70 3.65 PN
N ~ Chemical Shift (ppm) |
N lo
| ~ ey e
/ ) TR
0 ‘H \
™
N~
\
2.02 3.03 1.05 1.00 1.01
L | L || | @
R R R R R R R R R R R I T AR R R R AR AR R AR e R SRR RN RRREN ’
7.45 7.40 7.35 7.30 7.25 7.20 715 710 7.05 7.00 6.95 6.90 )
Chemical Shift (ppm) =
\
[s0)
o
o
N~
N
N~
o
N
~ |©
REE-JN
P =32
g
of ™~
N
N~
R
. J JM@WUWL
1.00 1.051.01 1.97 3.02 2.97 2.99
5] [ S T o8] = ]
R R e N AR E R E AR R R R R R R R R AR R AR R ER R R R R R R R R R R R T e B e B e N  RRRRRRE
9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0
Chemical Shift (ppm)

15 1.0 05
S31



N
| X COOMe

COOMe

—41.02

—

U A 4

L L B B B B I L B e |

425 42.0 41.5 41.0 40.5 40.0
Chemical Shift (ppm)

—52.59
—52.45

A e N I Y
LA o e e L B A AR A o
54.0 53.5 53.0 525 52.0 515 51.0
Chemical Shift (ppm)
)
©
Q
g % 583 g
o @ & & § 2
7 i Ty T
| \

;4124.53

AP A NI ARl WAL «MM \AMAA A AN, MWM/V\IVMVV\A

L B L B O R L L R R R N N R N R RN N R RN E N R R R

133 132 131 130 129 128 127 126 125 124 123 122 121 120 119
Chemical Shift (ppm)
o
b
[se] (2] -
8g B P 8IbTNERs 2 29 a
83 2 T © 08| 8832 5 g &
I | | — . \ [
o | b L | i |
O S ML UUE SUSSUSUSSUS S EUSSE LSS SUSESSS S
168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0

Chemical Shift (ppm)
S32



—3.66

Cl
o
«©
[\
N \
| o
X -COOMe o
COOMe
N
™~
N
N
2}
N~ (v}
2]
~
~
T3838
(NN
_jbi/J
1.01 4.03 1.08 1.02 1.03
| E—| SN ) S ) m— S—
P T T e
755 750 745 740 735 730 725 720 7.15
Chemical Shift (ppm)
N
(V] N
« <
< ™~ \
<
[ee]
[\2]
N
~
548 | oS
2E5 |[Nree
~ NI
l\# M~ N
‘r‘\‘é
[\
~
| "
k [ L
1.02 1.01 1.03 2.00 2.93 3.00
SN . T
L s B B B I o T L s L R A e e R REEREEES S
10.0 95 9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 1.5 1.0 05

Chemical Shift (ppm)
S33



Cl

N
| X COOMe

COOMe

B e . SISV WISV SN

L B L O L L L L B B B L L L B R N R RN R

42.0 4.5 41.0 40.5 40.0 39.5 39.0 385 38.0 375 37.0 36.5
Chemical Shift (ppm)

128.47
—128.34

—134.59
—132.83
~127.26
~127.15
~-126.82
~-126.57

-
N
©
©
T

IVURE RN Y. WY |

135 134 133 132 131 130 129 128 127 126 125 124
Chemical Shift (ppm)

128.47
f4128.34

LA _w QO
N g m R ogPJe [Noab -
N © 6 T 83sd RKNSS s 23
w3 ~ T 00 |- NS o] N o
e I o LTS [I=2S v L
Vo | | \\j ‘ I
L SR | T I A L N

176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)

S34



Cl

N
™~
[v] N
o 2o~
5 5 7
[ \
N
I I_coome
COOMe
- 3.07 3.07
= 0
N~ o
P e e e e e B e L B e A B
>} 3.750 3.725 3.700 3.675
~ Chemical Shift (ppm)
1.00 203 3111.02 205
[ = = =
A R a B AR R AR R R e RS ARRAS e
8.0 79 7.8 7.7 76 75 7.4 7.3 7.2 71 7.0 6.9 6.8
Chemical Shift (ppm) ®
= <t
~ \
\
N
Q
N~ ’@
<
©
R
Q
M~
B
\
o
ol 112
P
\\
- i |
1.00 2.03 2.05 2.01 3.07 2.98
4 [EyS[IaT] H 1] d
R i B A N R B I o o O R R
8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 25

20 15
Chemical Shift (ppm)

1.0 05 0
S35



( |

Cl

N
| X -COOMe

COOMe

\

40.41

WU,

T T T T T I e e e T S o
410 405 400 395 390 385 380 Y g
Chemical Shift (ppm) T a
S
———— e ————————— e — /\//_/ e — —
1255 125.0 1245
Chemical Shift (ppm)
T e
& &
‘ -
5 &
& \ &
\ | !
| \_ \___
. N — i e
L B B L e L B B L LI e o o
130.5 130.0 129.5 129.0 128.5 128.0 1275 127.0 126.5
Chemical Shift (ppm)
52
&g
|7
~ o
© Q% ~28
5] ) ~ WM~
58 3 8 o8 2IRYRSS g IB
83 e g 75 &8 -de 8 g4
© © b p 15 — == )
T | \ ‘ ? ~
| L Ll

176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)

S36



3.73

Cl

N
| X ~COOMe
COOMe

3.75

305 312

e
e e L e [ e e B LA e B e
3.85 3.80 3.75 3.70 3.65

Chemical Shift (ppm)

1.01 2.09 1.13 2.06 1.02 1.04
| | | [

L I B B B B B L L L L L L B L B I B I B B R

7.55 7.50 7.45 7.40 7.35 7.30 7.25 7.20 715 7.10 705 7.00
Chemical Shift (ppm)

o]
~
o«

<

DMSO

2.63

=}
<
<
&
~
\ ®
NS
NN
\I\RQOQM
HI\N:I\
\. I _J LLL \\_ .A,JL N
1.00 2.091.04 2.01 3.12 2.97
1 U Uy 5] i d
L T R AL I  E R R AR
9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 25 20 15 1.0 0.5

Chemical Shift (ppm)
S37



N
| X COOMe

COOMe

—52.75
—52.60

535 530 525 520 515
Chemical Shift (ppm)

—
©
(=]
i
Ww“/ A S A A s AN e
R RN L N L R N R RN R NN AR R RN RN RRRR RN

420 415 410 405 400 395 390 385 380 375 370
Chemical Shift (ppm)

—128.38
—128.19

—125.90

12584
—121.70

-128.08
—127.65
—127.34

ST :

L e
T I T I T I T I T I T | T | T T T I T I T I T [

131 130 129 128 127 126 125 124 123 122 121 120
Chemical Shift (ppm)

%1 30.82

LA

128.38
128.19

130.82
I
28.08
127.65
127.34
125.90
121.70
52.60

;f
-

L

— —60.59
52.75

— —165.85
— —163.71
— —151.14
— —140.13
— —137.10

T T T
184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)

S38



< b o
p s ¥
\ «‘5\
I _coome
COOMe
293 3.04 [
— — &
LA B R R b
o 3.80 3.75 3.70 3.65 3.60
2 ) Chemical Shift (ppm)
| ~
|
317 1.09 2.06 1.04 1.01
| | || 1| |
T T T T T T T T e e T
7.40 7.35 7.30 7.25 7.20 715 710 7.05 7.00 6.95 §
Chemical Shift (ppm) |
<
«©
M~
\
Q
o
~2
\.T'?E
8 [ Se g
~ - <
l f’rr’,""__J/'J\
;l‘).'\
M~
N1
|
. : A N T T | O
1.00 1.091.01 1.97 3.04 3.02
d [EE R o] oy .
LA B e B AL L o B LA B o B B o B I R e o o
9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 1.5 1.0
Chemical Shift (ppm)
S39

05



DMSO
®/\N cl
! X COOMe

COOMe

39.66

L L L e e L B

41 40 39 38 37
Chemical Shift (ppm)

88
N
o . @‘H = 3 ©
2 © @ ~ © o
83 8 Tl T T 8
8K | | o |
- B | O N |
132 130 128 126 124 122
9 Chemical Shift (ppm)
o ~ Clex
S} =<
© © 8 8lcey ¢
b 2 & [ o TNy © o
38 N © NS e o Oy
© < N ‘; | ® oS
1€ T | g 2
/ |
.l l .

176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)

S40



QR
[\
N T
| X -COOMe
COOMe 0
N
~
280 3.01
S E—
3.80 3.75 3.70

7.34

Chemical Shift (ppm)

7.33

—7.13
—7.12
3.73
—3.72

TRy

0
©
N~
‘ (2]
~
// @
©
T N
2.04 1.01
| | | |
—— T T
7.35 7.30 7.25 7.20 715 7.10
Chemical Shift (ppm)
®
& <
n‘\' \
5
m~ <
o«
- <
~
5 S«:
P oo
B AN
gl
\\
, JL . JLA .
1.00 204 1.01 1.97 6.01 297
S d = H
R L L B A B o e 2 T B A B B A e
85 8.0 75 7.0 6.5 6.0 55 50 45 4.0 35 3.0 25 20 15 1.0 05 0

Chemical Shift (ppm)
541



N
| X -COOMe
COOMe 3
Q
T
&3
o g
lo
/\LAWV T VAR
T T T T — — — . :
53.0 525 52.0 41.0 40.5 40.0
Chemical Shift (ppm) Chemical Shift (ppm)
o ©
T -
| a
\
5 3
= NG & 8 o
g S S <
® | Q N
A AN AN i o A i e N A f “\/‘/JLVWWW/W’\/WW o
L L o o B e A B e
131 130 129 128 127 126 125 124 123 122
Chemical Shift (ppm)
[og=]
= 8
81 3 85 TTL¥ 8y 3
€3 2 g~ 8 |& 3y g &
— - ~ — -~ \ ~ - ]
i ]

Br

192 184

176 168

160

152

144

LI L L L L L L L L B L L L L L L L L B L B L L B B B B B L B L L R R R R R N R R R RS RRERE A

136

128

120

112

104 96 88
Chemical Shift (ppm)

S42

80

72

64

56

48

40

32

24

16

8 0



2 ©
g n
oo ~ ™~
) L\
Br S P
[
N
| Xx_-COOMe
302 301
(I N
COOMe 8 __ % R e —
Ny ee o n~8& 3.80 3.75 3.70 3.65
RN I NS, 1T Chemical Shift (ppm)
NG [ Ir N N8 1)
~o } ©
\ | "\ (?
204 1.03 1.09 201
L | | L | |
- 7.35 7.30 7.25 7.20
@ < Chemical Shift (ppm)
Nams =R ~ o
LIS 28
5833 N N 0]
N ~ R
‘%\\‘ | N
0.99 1.03 1.09201 0.99 =
e EEEEEEEEE SR RS SRS
765 760 755 750 745 740 735 730 725 720 715 710 705 700 695
Chemical Shift (ppm)
(v}
o
M~
4]
~ 3
TR
~59
[l N
[ gt
BBTS 3
N NN
SN
I
|
L j[ JJL “. A I ). J\«.J/LA LJ Azdh
1.00 099 201099 195 301 2.98
I TR ETTRY I iy Y
.S S
85 8.0 75 7.0 6.5 6.0 55 5.0 45 40 35 3.0 25 20 15 1.0

Chemical Shift (ppm)
543



R

Br
Xx-COOMe
COOMe

128.38

128.42

=

- S

42 M 40 39 38 37 36
Chemical Shift (ppm)

128.16

T T T T T — — T T —
129.0 1285 128.0 1275 127.0
Chemical Shift (ppm)
©
™ ©
Q=
N o
7
o ~ o]
0 3 0~ ©
5 5 g5 88 I°EY o v 8
w9 2 2w o |RQ & s N ~ 0
©Q S ® 0 |- b o
=2 I << AP 2 n 0
‘ ‘ ‘ [ Jk ‘ | %u

LR L L B B L L B B L L L B B L L B B L L L L L L B L L L B R e R R R N RN R RN RN

176

168

160

152

144

136

128

120

112 104 96 88 80 72 64 56 48
Chemical Shift (ppm)

S44

40

32

24

16

8

0



OCH, ©
K ~ f
5 S @
N
I l\_coome
COOMe
315 3.00 3.07
| | | || |
— — —
oy ) 3.775 3.750 3.725 3.700
.‘\' ] T 2 g Chemical Shift (ppm)
N~ : .
8 | Tg 8 T
~ : &
| \ ~
N \
- S
2.01 3.09 1.03
| | | |
e N =
7.35 7.30 7.25 7.20 7.15
Chemical Shift (ppm)
R
R«‘sﬁ_
© | ®
=
o
©
N
o
<
)
neTRR2 LS8
NANNBT o
Ol 88
l\‘m q“
L I8 Je
1.00 1.03 1.02 1909 307 2.90
1 Uy i Y Ly I
.5 S S S
85 8.0 75 7.0 6.5 6.0 55 5.0 45 40 35 25

Chemical Shift (ppm)
545



DMSO

OCHj

N
! X -COOMe

COOMe

5241
-52.39

/
T~ \WM\M’\/X/_/\JMW“W
U L s B S S e B S T

52.0 51.5
Chemical Shift (ppm)

—128.37
12817

—129.90

——127.27

,LWW LY R

T o L B T T LA B o o e L I o L B A R I
133 132 131 130 129 128 127 126 125 124

Chemical Shift (ppm)

© o NS
<] 8 : QN
ra8 32 e 82 8% o % 3
R g | T 88 8 wd
©d 3 A s 9
Py | { «‘) |
i | o ' s ,
e ————————————————————————_
136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0

200 192 184 176 168 160 152 144
Chemical Shift (ppm)

S46



3.74
3.72

CF,
~N
\ T
X _COOMe o w
|~
COOMe
3.11 3.06
D i‘:/
E L L L L
3.80 3.75 3.70
3 Chemical Shift (ppm)
M~
\

270

' ©
N
T

210 3.16 3.21
| | | | | |
L e L B e o B o L B [ S e e e o o R
7.45 7.40 7.35 7.30 7.25 7.20
o Chemical Shift (ppm)
o”l
[ee]
<~
[V
N
N~
©
R
T §
~
s
~
-
[
1.00 3.21 1.98 3.06 293
U iuy [ ] y
B e R B L I A AL e o I LA B B R o Rl B a e e
9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 15 1.0 05

Chemical Shift (ppm)
S47



~
N
X COOMe
COOMe ©
o @
@ &
N
T\
] &
a 8
© 7 B 8o &g
msgmg 8 [s2) 3 3 0 %285 Em'o‘o
‘—_ggg‘— ‘ )] < Q ~ © T = © “_:2
OTT o ‘ & g T & c P c — <
‘-\\\; LW ‘\_ | T Lj[/A
wnwwmwww/wh i Al A Lofogstod MWWMMWMWWWWWWWMMWMWNWWNWWuWWW A gt Sy
T T e
132 131 130 129 128 127 126 125 124 123 122

121 120 119 118 17 116 115 114 113
Chemical Shift (ppm)

©
o}
Q&
N
&
.
&
N~
3|8 g 23 9
'-‘L%. gR © [l
0 o QX == )
35 S ]
g © e 2 ol]3 o &
© | =g o ©
\ Q — o 02
) 2l go o=
Mlies& -7
w7
a5
o SRS ——
[T T[T T o [ e
192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8

Chemical Shift (ppm)

S48



3.72
3.70

CF,

N
©/\| X COOMe o112 201 114

L L S e S S B S B B

COOMe 7.30 7.25 7.20

Chemical Shift (ppm)

o
~
3.01 3.14 5P
L | | [s2)
_— ~
3.750 3.725 3.700 3.675
Chemical Shift (ppm)
[Io}
«© 0
N~ N
w < ‘g I\\ﬁ
{ )
~ > / N
RR33
[N
J
1.01 1.05 2.09 1.12 1.14
L | L L | |
R S RN R o o o B B LR N N e R R ER R R AN RN e R n s R aa!
7.75 7.70 7.65 7.60 7.55 7.50 7.45 7.40 7.35 7.30 725 7.20 7.15 7.10
Chemical Shift (ppm)
8
<
1.001.01 1.05 1.14 1.99 3.14 3.04
by Ry d iz 4
T I B TR LA B o e L L B AL L B S I I S L BB B LA LB o B T R LA I o B e I R A
9.0 85 8.0 75 7.0 6.5 6.0 55 50 45 4.0 35 3.0 25 20 15 1.0

Chemical Shift (ppm)
549



DMSO
CFs3 /zl

N
| X COOMe
COOMe
o
< )
< N~
@ o
N
\
8 2
& 28 o
g T
|°\°k0 T Q ; © 3] w O
R'l: o & 3 § ~ '\S:N
Y e} ks N I @ j,‘l‘ﬁg
— & LT T o o8
! v ol A
et o N e P gt el e g gt ain g s U Mg Ak
T T T T T T T [ o [ e [ e e
1295 1290 1285 128.0 1275 1270 1265 1260 1255 1250 1245 1240 1235 123.0 1225 1220 1215 121.0 1205 1200 1195
Chemical Shift (ppm)
)
S
8
~ .
I~ o = Bo o S BE q
5."0 - s @ INDIPREE: P Sm
R T8 TEIET B
. L e
|
N 1 ‘ ‘ ‘Jﬁ”
PP == e == e e
192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0

Chemical Shift (ppm)

S50



7.29
3753 375

OMe
[(e]
™~
N iy
N
X COOMe
T T — T —— — T
COOMe 1.050 1.025 1.000
Chemical Shift (ppm)
) g 3
{ o
5, 8
o | | | | ‘? N
N EESsSs N E \
"\ 7.35 7.30 7.25 7.20 715 7.10
Chemical Shift (ppm) 2.05
L |
o R
Q@ Qo 3025 3000 2975 2950
P T Chemical Shift (ppm)
1.01 ‘ 1.02 ‘ (Qll g
— — T T T T - T R
6.675 6.650 6.625 3.13 298 2.87
Chemical Shift (ppm) L | ‘ J
R — — T
3.775 3.750 3.725 3.700
o Chemical Shift (ppm)
0
Q
N
N~
8l=
g 88 RE
oox':_ '\c‘o © o RH
N b ~l
N ©
N
B
SO Mm
_ ‘7o S8
«© I
Ny S
B - |
1.00 1.04 1.02 1.99 2.87 2.05 3.07
u U 5] d 1] [ [
B o e T e o L e I L = = T AR
95 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 1.5 1.0 0.5

Chemical Shift (ppm)
S51



OMe /DME,

X -COOMe
COOMe

52.41

©
@©
©
<

WWMMMWMMMMWJ J\\WMM WWJ\WWWWW

—56.00
—55.26

QY 62 60 58 54 52 46
< R' Chem|oa| Shift (ppm)
B
/ 9 g

. 3 N S

~ © — o

& -

\

I JLW AL N VU UG SO

133 132 131 130 129 128 127 126 125 124 123 122 121 120 119 118 117
Chemical Shift (ppm)

&3
&g
=d
I~
[\
0 B o -
~ B i © N q
5 o 5 g 8g 3 g o
oy [te] < R ole T [rs] -
RYT < o0 ~I& T 3.\' g .
8 g | &7 =] g8 3
- - - — 1“ 24 ©
|1 | \ e} T
<,

L L L O L L I L L L L O L I L L L L L B L L L L L L B B L L L B R R R R R R RN RN R RES

184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)

S52



N
© N ~
= ~ © © =
© I IS e
Br o ! |
L 5
N
x._COOMe
COOMe 3.00
3.02 3.04 |
L — T T
SRS 1.025 1.000 0.975
3.85 3.80 3.75 3.70 3.65 Chemical Shift (ppm)
Chemical Shift (ppm)
8 3
= o o
=39 1T p o
RTINS - ‘ |
~ N~ :
ﬂf/ 212
/Jﬂ O, ——
3.05 3.00 2.95
1.15 3.21 2.08 1.11 1.05 Chemical Shift (opm)
R R o B B R AR AR R AR B Eaa s a R
7.55 7.50 7.45 7.40 7.35 7.30 7.25 7.20 715 7.10 7.05 -
Chemical Shift (ppm) g m e
v"
‘ ,
<
D
N~ gc»
\ ~d
8
M~ N|lo
- o 2o
o9 |
S<o @ N
u\';E ~
g8l
2 | .
52
i ‘ A "
1.00 1.15 1.05 1.99 3.04 212 3.00
U Joodyy 4 dy 5] d
L L L L e [ L L L s e
9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 25 15 1.0

Chemical Shift (ppm)
S53



Br

X ~COOMe

COOMe

—52.79
—52.56

D
(=]
%)
[e)
\
Mj WWWWAMWMJ\‘/A e o

AR R RN LR LR RN RN AR RR SRR w‘mmm‘uwmm‘mumwm\m T

565 560 555 550 545 540 535 530 525 520 515
Chemical Shift (ppm)

—128.33
—128.05

125.80

N~
©
3}
N
T

WMWMW/\/\,A\JLAMJ Vo omonmmmmtan/ S WS meJKMA At A Ml A A A A

—130.54
—127.09
—123.70

% —133.28

P PN

L e B o L B o o e L B R B o

134 133 132 131 130 129 128 127 126 125 124 123
Chemical Shift (ppm)

128.33
128.05

133.28
130.54
129.87
.
127.09
125.80
52.79
52.56
—12.06

e

———137.80
-
-y
\123 70

———114.04
——56.09
L

+— —48.20

S

:— —165.93
— —163.70
F———149.90
— —139.97

£

E

56 48 40 32 24 16 8 0

192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64
Chemical Shift (ppm)

S54



o <
© ©
/\N
I\ _coowme
COOMe
3.03 3.08
[

R N N N N R AN RN R EE RN
T I T [ T I T [ T I T I T [

3.95 3.20 3.85 3.80 3.75 3.70 3.65
Chemical Shift (ppm)

I 0
§ N2 2
- {n | v |
" 8
' S 2|8
~ | r‘\
101 1.02 1.01
L (I

75 750 745 740 735 730 725 720 715 710 705 700 695 690 6385
Chemical Shift (ppm)

—0.98

—0.99
—0.97

7.93

6.13

1.00 0.95 0.90
Chemical Shift (ppm)

88
2T
3113
(‘") o
= 4.07
2
o | T T T T T T T T T T T T
5 3.10 3.05 3.00 295 2.90 2.85
Chemical Shift (ppm)
«©
(o))
o
[
@
S
88 o3
® o NP
\\"
3ls
3|
N

1.00 1.00 1.01 3.08 4.07 6.13
= oo gu =] =
I I B R BN I R TR A o LR B TR I L L B B R L B e R N A ARRRER RS R
9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 1.5 1.0 05 0
Chemical Shift (ppm)

S55



DMSO
/

/\N

K _coome

COOMe

47.31

—5255
\52.41

J
mWWwwmw@w@ﬁwWNMWMNMMWWWWMWWWMNMVMMNWW MWWMWNMWWWMMW%WMWWWMWMMWWUWWM AP M 7/ o

58 57 56 55 54 53 52 51 50 49 48 47 46 45
Chemical Shift (ppm)

©

N o P =) ] [=}

H o

] o < o -
- aN M ] b ©
© T = - ~ o ®
T 19 \ a
ja

A AT | At A0 V/JMWWWWWIMMWW\/‘W g P WA g - MM”WWWVWM“MMMlvMﬂ\

®
L I B L B B B Is
132 130 128 126 124 122 120 118 116 !
Chemical Shift (ppm)
Q o)
) Ngg)"gt\"o 0
® o oN T2 0 <
(=] — - - TANN=F o ¥
< = < o lsT )8 0 o
8 b} - = 213 o
© 2 \ s - -
‘ ‘

—164.20

192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)

S56




n
™~ o
“g
NO, P
N
| 2 3
X COOMe © ey
Qv
COOMe N <
[/ o
&
~N
| /
-
209 109 210 1.01 2.94 3.01
L . e e e L B I L I B L L I R
75 7.4 73 7.2 741 7.0 6.9 3.80 3.75 370 365
N Chemical Shift (ppm) Chemical Shift (ppm)
© o
0006000‘0
1.00 0.98 © m
| <
e e NI
8.20 8.15 8.10 8.05 8.00 7.95 !
Chemical Shift (ppm)
o
~
~
©
@
~ <
IS o
o oo
® o N ’w
| r‘(/—)
o2 5
o 0 © N~
R%v‘ N
I
|
N ) A e JAJLA_JL 1 ,
098 1.00  2.091.01 1.96 3.01 3.06
by U U u Ly o
6O MSSC .S~ 6D EU S
95 9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5

Chemical Shift (ppm)
S57



)

NO, DMSO
N
| X _-COOMe

COOMe

—40.30

Chemical Shift (ppm)

128.59
127.40

126.24
—125.69
—124.96
—122.81

L L B B B O B L L L B B L B B B B B B L L N N R R NN R RN RN

1290 1285 1280 1275 1270 1265 1260 1255 1250 1245 1240 1235 1230 1225 1220
Chemical Shift (ppm)

12859
—127.40

—165.63
——— —163.46
—139.20
—136.79
125.69
24.96
122.81
——— —117.95

1{\

— —156.78
~— —141.05
———59.36
—— —52.72

Py

L B B L L L B L B L L B L L L L B L B B N B R R R N R R EEEEEEEEREE

176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8
Chemical Shift (ppm)

S58



Me\N E
|
Me . _COOMe
COOMe
R o
© \
\
~
0)(")
T} =
[ee] o
™~ 5
Q
v‘c)oo
-~
NARRG ae
S e \
298 3.00
1.00 1.00 1.00 1.00 1.00 = ‘ = ‘ ‘
L L 3.75 3.50 3.25
7.8 7.7 7.6 75 7.4 7.3 7.2 71 7.0 6.9 Chemical Shift (ppm)
Chemical Shift (ppm)
[Te)
«©
N~
g ‘—oo’ggg
T NATE N~
STRERT R
il (.
UL L LJL
1.00 1.00 1.00 3.00 6.01
5] 4ohggd Uy [
T T T T T e e e
95 9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 25 2.0 15 1.0 05

Chemical Shift (ppm)

S59



Me«
N

Me

X -COOMe

COOMe

(=)
1D
<
<
|
8% 3
80 3
< |
,A—WM..WMJ JL»JWWMAJ/WW« A At A A LWWWW
S S S SR SNSRI S
54 52 50 43 46 44 42 40 38 36
Chemical Shift (ppm)
R
© - :
o D8IE §
3 3 $8837 o
) S INT T
N3 \ ‘ 99
© | o D
L]
\ .
. " A Y L.._m w " ool ) ™

L O O L O O L B O L R O L L L L L L L L L L L B O L O L B O B O O N NN R N R R AR

192

184

176

168

160

152 144 136 128 120 112 104 96 88 80 72 64 56 48
Chemical Shift (ppm)

40

32

24

16

8

0

S60




3.97

—3.39

1.00 1.00 1.02 1.01
| || I |

L B B e B B B B e I e B s B B B B B e

7.35 7.30 7.25 7.20 715 710
Chemical Shift (ppm)

3.70

)
LY LB
o)} NI\N“.‘—
©
Nep&&r Jnn
~ NN N

— |
|

ALt
I

) |

1.01
Hiy

3.01 2.03 3.04
3] H

L L L B B L L B B B B B B L B L L B B L L B B B B L L L B B

9.5 9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 15 1.0 05 0
Chemical Shift (ppm)

S61



O/ DMSO

—128.93
—127.51
124.91
115.78

122.43

136.79

168.75
—163.69

i WMMWWWWWWMWMMWWMM ‘ MWW I i

170 165 160 155 150 145 140 135 130 125 120 115
Chemical Shift (ppm)

-~128.93
~127.51
~124.91
55.19
30.10
22.71

—168.75
—163.69
136.79
~—122.43
—115.78
—72.31

200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)

S62



O
—3.28 E
3.62

1.01 3.02

N
o (S e
L e e L L e e e e S A
3.80 3.75 3.70 3.65 3.60
Chemical Shift (ppm)
0
3.10 2.08 |
[ P
L e T L S o o o e e e LA B B B LB ARSI S
3.35 3.30 325 3.20 3.15 3.10

Chemical Shift (ppm)

7.03
.03

—7.02 \7

_~7.04

7.02

1.1 1.00 1.00 1.00
e = e e
T T T T T T T e e T T T T

7.35 7.30 7.25 7.20 715 710 7.05
Chemical Shift (ppm)

L
1.001.00
W gy
L L B T I LA L A L LA L L A L AL L I B B B R
5 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 1.5 1.0 0.5

Chemical Shift (ppm)
S63



8 ©
25 5 8
%R Q al
!
A AP NP AP NN s A ims i P SN AN N R
T T T T T T
132 131 130 129 128 127 126 125 124 123 122 121 120
Chemical Shift (ppm)
5
© w 3
@ g <= © @
N8 | & o
AN ~ «
~ | NN < ~
~ ~ < | [
o ® N~ — ¢
© ™~ 0 <
- > -
[ ® &
| i
W " s e elpbyoniend ol ¥ . s A el f AP U PR i WA ¥ S AL e i e Fiawhips v et UL L W
T T T T e
200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0

Chemical Shift (ppm)

S64



3.20

113 1.01 1.00 0.99

L O L B B B L B B R R R RN R R

7.40 7.35 7.30 7.25 7.20 715 7.10 7.05 7.00
Chemical Shift (ppm)

3.67
3.67
3.66

1

368
A"

2.09

0.95
=

L L L B L I B B L B L L L B B

42 4.1 4.0 3.9 3.8 37 36 35 34 33 32 31
Chemical Shift (ppm)

298 2.02
=

[yl
o o-c8
AEREE S
~ Ao N

| o
) =)
N ~
~ | |

2.09

0.95
HoHd = H |

o
A
—

— —
1.15 1.10
Chemical Shift (ppm)

1.12

143

.

e

2.02
=

3.04
H

L B L O B B B L L B O L B L L L B L B L B B L O L B B O L B O B B

9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5

Chemical Shift (ppm)
S65

4.0 35

3.0 25

1.5 1.0



—127.85
127.67
—115.02

s

—123.96
—122.85

S W R

e

N L I B LA B B B T N B L BRI R O B e B e
132 130 128 126 124 122 120 118 116 114 112
Chemical Shift (ppm)

0 o
10 @ Q0 o)
N o ™ ~ © O © o < ~ Q. 5
D D © [SENESEN] - NS ™ = <
8 g g Toda - o 5 Qg <
7 < R ‘ uf ] & 1

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)

S66



3.62

I S
o =)
~ ~ 5
0 20 .z~ T8
- o~ \
O 0
g o ‘”
N0 o \ /
| 099 100
H‘HH‘HH“H“HH‘HH‘HH‘H
7.10 7.05 7.00
DMSO Chemical Shift (ppm)
[Te)
N
N
9 \
‘ P 2885
o OO mn
JJ&_‘JE
0.99 2.98
| | |
B A e L e B e e e B o
3.75 3.70 3.65 3. 60
Chemical Shift (ppm)
2858
) [ X}
o7 TN 8y
j 7% i T
\MVVJ/ \\,_,_v_y\_,_// J@ﬁ
295 2.04
L |
A a0 T e e
3.30 3.25 3.20 3.15 3.10 3.05 3.00
Chemical Shift (ppm)
0o
o~
N o
L e
Y I~ ©
ool o8 2398
S ©m oo PP
iy Sy &
| — <o d
el B
L‘A_AJ \H(j') L;J\.L—__ijl "
i /\ )
1.00 2.98 2.04 3.03
Hiy dy Iy H
N A e B A A B A R A B B B B A B o
85 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 3.0 25 20 15 1.0 05 0

Chemical Shift (ppm)

S67



DMSO
O

—128.45
~-127.96
114.98

Q
o
-
™
T

] .

142 140 138 136 134 132 130 128 126 124 122 120 118 116 114 112 110
Chemical Shift (ppm)

— —137.21

42377

v .

Qo ©
&) o)}

© 15 - & 85k 3 < 25 ©

S 5 N < ~v¢ pa v © I~ S

- © N~ © —~ - l; NN [

[T o < - o | I

\ < | |
\ \
. i " . 0 ool " A . IOTPTPTRLER P " . " N

o YAt py o ittt w u W " iy g ; o ! WA ey

T T T
200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)

S68



B
B

ca |

3.61

293 208 0.94 2.84
| | J [E— [E—
L T LA A I S e B L L o e e e e T AL B e B L e B A B o e e
3.40 3.35 3.30 3.25 3.20 3.15 3.10 3.85 3.80 3.75 3.70 3.65 3.60
Chemical Shift (ppm) - Chemical Shift (ppm)
~
\

- <
& o
T
1.00 0.97 0.98 DMSO
L o o o
R e o et e et L Bt et S e B S
7.35 7.30 7.25 7.20 7.15 7.10
Chemical Shift (ppm)
35R8§ES o Loz
AN L ©© — S oo
%*[V e ) A el
L.A_J J M
1.00 0.98 2.84 293 208
gy 0oy ([ -
e TR T S e A A L S e S — e — e ——
8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 1.5 1.0 05

Chemical Shift (ppm)
S69



Cl

DMSO

8 25 o
; ©Lo ®
389 S8 cwl ~ R [ o
oo [N S K I =N o] s
S o~ o] v+ d o O @
© o - |~ o) N
TS 8 N 00 o |
|~ T ’
Mkl e H " ;J‘ 1 ‘ AN " " 4 i i o ™
,,,,, WA Y Wil sy . h " y e

200

192

184

176

168

160

152

144

136

128

120

112

104 96
Chemical Shift (ppm)

S70

88

80

72

64

56

43

40 32 24 16 8 0



B

(0]
7~
(@]
Cl N @) ©
| @
o o T
i
wn
i
T
e =
o
| |
297 0.99 0.99 1.01 2.99
(I [
: ——————— : e : e NN——— N —
3.30 3.25 3.20 3.15 3.10 3.80 375 3.70 3.65
Chemical Shift (ppm) Chemical Shift (ppm)
OO)
A
8 Tl
NN 22 we
o N 29
[ "\
[sel
@
o P~
&
0.99 095 1.00
(I [ [
: e : —— : e — e
7.05 7.20 7.15 7.10
Chemical Shift (ppm)
80’ o Qﬂ
RDDEEF © i
N SRR ~ 7
\—‘\\“ P (2]
s i
1 J.
1.00 2.99 0.99
L Ul LU
e
9.0 85 8.0 75 7.0 65 6.0 55 5.0 45 4.0 35 30 25 2.0 15 1.0 05

Chemical Shift (ppm)
571



DMSO
o

Cl N~ O

g <
I
o S b S [T
< ~ o) o N =
< o Q &= -
= N = < | \
T N
|
M M aA? e )

145 140 135 130 125 120 115 110 105 100
Chemical Shift (ppm)

I 2 3

~— - A d

3 © o g&» 2f = ~ Q»
2w e A% Q- 5 v o | @
) 5 od = \ g N
T ToOOTh s 8 7 !

R RN L N R O R O O L B B L O L B I R B O L R O R R L N R R R R R R R R R R R R RN AR AN N R ARE N R RRRRN ]

208 200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)

S72



Nl

o}
Cl e
(@)
N o}
|
[yol
©
o
N
311 1.01 299
| L J e ]
A e T e w E a  Ea i e TR B e o B e A e e
3.30 3.25 320 3.15 3.10 3.80 3.75 3.70 3.65
Chemical Shift (ppm) Chemical Shift (ppm)
<
N
[~
\
[y
©
[s2] (e}
5
3]
1.00 | 5
[
— . ——— — ——— : — :
7.25 7.20 715 ‘
Chemical Shift (ppm)
0 <o
SRR K PR Ry
b e © o i Ui
H %TAJ p—"

1.021.00 2.99 212
Bl ol =
I A B O B S R B A e LR O T AL O L AL TR I o N IR A A B o B
9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 20 15 1.0 0.5

Chemical Shift (ppm)
S73



Cl e

—127.55
—127.26
—126.37

—126.76

A A A A A A A i AN N NP PAAP P Vs A OANA AP A Pt P e NN AP P e N SN I (PGP et A e ot

L L B L B B L B O B B L B L B B B L

132 131 130 129 128 127 126 125 124 123 122 121 120 119
Chemical Shift (ppm)

=]
0 5 o
5 088 ® © [T}
[0} Q ~~ e - © o
8 ~ © an o - 3 > <
T B g L g ¢ 8
| 8 ® — & < \(;l
T “ T
I
v . hgpa irny iy . Y " " y : v e A y "

L O O I L O L L L L L I B L B L B L B R L N L O R R R RN R R AR N RN NN NRRR RRRRN

200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)

S74



e
@)
Br N” =0
|
53
©
[\l
3.19 0.980.94 02
— — R
7T T \ /
3.30 325 3.20 3.15 3.10 M
< Chemical Shift (ppm) 102 298
r 88 e
"‘ | 3.80 3.75 3.70 3.65 3.60
Chemical Shift (ppm)
8 8
l‘\ N~
1.00 2.04
o0 I~
© N
T T T T T T T T T T T T T T T T T T T P N
7.40 7.35 7.30 7.25 7.20 715 7.10 7.05
Chemical Shift (ppm)
pg— -2
R .=
TR i T
S e
3 %
|
) . .
2.04 2.98 0.94
H b
B I R N o L L L A B LI B B o o B I B R L e o R
95 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5 0

Chemical Shift (ppm)
S75



(0]
O/
Br N @]
|
®
s NP 2
S~ © ™= -
2 g Z TTT8ET 5 2 8
N _— \
RN ER R R T R T IR R R R LR R e R TR T R RRRR IS
192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0

Chemical Shift (ppm)
S76



N~
<
Br. O/ ~
~ |
N
N~ ~O ~
| ! < o)
N 3
2 e TR 3
S ~ N 3
~ N T \ ©
o
N
™
1.01 1.03
Il
1.00 N R AR R R R R N NN R R

7.50 7.49 7.48 7.47 7.46 7.45 7.44 7.43

L S s S A e B S Chemical Shift (ppm)
7198 7.100 7.075 m
al Shift (ppm)

1.04 3.05 3.04 2.09
e e [E—
L e e e e T L S o e e e e B LI B o o o o B R
3.75 3.70 3.65 3.35 3.30 3.25 3.20 3.15 3.10
Chemical Shift (ppm) Chemical Shift (ppm)
~
< D
v;r"" 28 <
[y pai
~ - -
AR ol i
= P |
— N
5o L
Ijj—
i L 11
1.03 1.00 3.05 2.09
Lu i 4 =
T T T T T T e T T T T T T T e e e e T
95 9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 1.5 1.0

Chemical Shift (ppm)
S77



Br -

—130.33

—130.18
—126.74

e A e AN e N A P e Wwww ——

132.0 1315 131.0 130.5 130.0 129.5 129.0 1285 128.0 1275 127.0 126.5 126.0
Chemical Shift (ppm)

T ~ « B S o N
0 10 [ oo © ~ R ~ © pge)
[ R} @ ogy =< [T NS
- ® = ! .
© © [} = | = o < N
= < - HHH - B &
[ \ y ‘ | | /

200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8
Chemical Shift (ppm)

S78



—3.76
—3.62

N ~
(0] p S‘
-
O
MeO ITI (0]
3.01 2.10
I
S-S
3.30 3.25 3.20 315 3.10 3.05 3.00
Chemical Shift (ppm) © S
f5e) 5]
- o
~ ~
|
- 302 104 303
1.00
e
E——S L S
716 745 714 743 742 711 6.675 6.650 6.625 6.600 880 m Sgi-gfgppm) 365 380
Chemical Shift (ppm) Chemical Shift (ppm)
&
[se]
+ 2
V.,\' <
T 3 8s
© ‘22
\‘ [ve) o0
S
=
l . S Iy
1.00 1.02 303 301 210
I by T T
A A S MDS SSEE MM
45 4.0 35 3.0 25 2.0 15 1.0 0.5

85 8.0 75 7.0 6.5 6.0 55 5.0
Chemical Shift (ppm)

S79



MeO

—169.79
—165.92

158.98

140.57

128.52

115.86

—107.36
—102.24

—55.27
— —52.14

—47.59

ol

—29.57
—27.17

)

Ll

LR R R N L L O O L B O L R N L N N R R NN N LN RN N RN NN R RN R RN R R RN RN

200

192

184

176

168

160

152

144

136

128

120

112

104 96 88
Chemical Shift (ppm)

S80

80

72

64

56

48

40



O
/
o 3 ’@
[s0)
! 8
F3C N~ 0 m. .
| B
g ¥ sg |
} N
~T 'TE
M
1.00 1.03 1.00
[e— [——
T
7.55 7.50 7.45 7.40 7.35
Chemical Shift (ppm)
38
z 77
(s}
83
® | ®
i
- 3
©
1.04 3.08 2.96 2.05 T e
= [— = = )
T T T T T T T T T I T T )|
38 380 375 370 365 360 355 350 345 340 335 330 325 320 315 \
Chemical Shift (ppm)
8 - 38
o N~ © ®o
EE s %o")% —
© | o
S 2| L
| I J Y S
1.00 3.08 2.05
U 4y by
T B R LB B e B R I o A L I A B o B e o
9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 1.5 1.0 05
Chemical Shift (ppm)

S81



DMSO
O

FsC NIl

o
™~
[se]
N
&
T
™ TS
o <3 ==
© S o =
I T T
[ee) 7o) ~
|88 2 3 9l M
A~ =) Q 2 < oo —|<
~ -— -~ & o —|— — |
R pE ‘ ‘ 2 == s s
& & Y h
o
JLUL/ | |
. 1. I

UL R N L O L L L B O O B R R B N N L O R RN L N RN AN R R AR R AR R R RN

130 129 128 127 126 125 124 123 122 121 120 119 118 117 116 115 114 113 112 11
Chemical Shift (ppm)

<}
. el

[ 2 ot guo

© N Q | ©

[ w N

0 -~ | ‘ N

S8 3 f
() g 4 <t

[}

¢ g g Blo. L25¥
-
" T o~ X222
T88T ¥
} -l

L O L L L L B R N N R NN RN RN RN R N SRR R R RN REE R

200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)

S82



FsC

3.64

I

3.24
—3.23

a

I

3.02
e

3.1 1.98
b =

L B B B B

39

L L L B I B

3.8

37

36

Chemical Shift (ppm)

7.65

7.63

7.31
7.30

pE

35

3.4

33 32

2.04

1.00

5]

—3.64
—332 E

7.65

—7.31

763
\7.30

2.04 1.00
[ —

24
3.23

=

L

302 1
4

L

LB B B B B e

7.8

76 75 7.4 73
Chemical Shift (ppm)

.98
H

95

9.0

85

8.0

75

7.0

6.5

6.0 55 50 45
Chemical Shift (ppm)

S83

4.0

35

3.0

25

20 15 1.0 0.5 0



—115.44

—123.60

123.25
—123.09

~-122.94
122,78
—122.25

-

M acsterth s sty At - sy

L L B B L L o B

L L B

128 127 126 125 124 123 122 121 120 119 118 117 116 115
Chemical Shift (ppm)

o -
< © 0
< N N
[Ts) o < DN
© o b o T
& @ =] | |
s 8 @ &~
© = -9} =~ g
T o NS Ao
| < oN<—o
h @5 m
\ sl &
N ~—
i J
I} il

LI B L L L B L L L L L L L L L L B L L L L L L L B L L L B B L L L B B L R N R R R R RN R RN R RN R RSN RRREE R

192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8
Chemical Shift (ppm)

S84



Br. -

127.06
117.04

—130.69
114.64

Q
©
Q
2]
@
p

137.82

R e gl b ﬂwww MMWWWWMWMWWWMWWLMWMJWwmwwmwwwmww

I R L O O B L O R O B O R L N N R RN RN RSN RN RERRE N

142 140 138 136 134 132 130 128 126 124 122 120 118 116 114 112 110 108
Chemical Shift (ppm)

—169.52
—137.82
\130.30
- -127.06
117.04
114.64

—165.13
e _-130.69

(o]

o«

N

-—
Ty Wm.u bl AL il Jl s e st ORI me i “““MWMMW‘ . i " i ki .‘A.w.n b i AR
Lt iy Wy h Wy Y it iy PR G PR AT O | Y ¥ Uil

L O O L I L L I L L L L L L N N N O O B O L R O L R N N RN RN RN RN RN RN R RN RRRNRRRRN

192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0 -8
Chemical Shift (ppm)

S85

|




m
© [H20
(42}
O
Br.
AR
2.08 318
| .
T T T i T T T T ’ T T T T T T § T T T T T T T T T T T T L T T
3.150 3.125 3.100 3.075 [ 1150 1425 1400 1075
Chemical Shift (ppm) Chemical Shift (ppm)
o
o
? <
‘ wS¥o
- © N~ ® g
S @ « | e
N N
WMWW\WJ At o o AN Wj\vww/ e SN o
210 1.10 3.12
— | [EE—
B e e s o o e e R
3.95 3.90 3.85 3.80 3.75 3.70 3.65 3.60
Chemical Shift (ppm)
o ® «~
2'\- 0_3 NG
A ) L
I\,\-?{,\'
(e
/( 3
e N i s S P>
1.06 1.04 1.00
e — [ S—
— — -
7.45 7.35 7.30 7.25 7.20 715 7.10
Chemical Shift (ppm) -
o
??mv«,i’_ﬁ _8% o NN = pEAE
NI AR I CX e
\ r &‘L\‘ [} — Mo
[ | — K
1.04 1.00 210 312 2.08 3.18
i 1 0y =] H
e T B —— L A — e S B S e e —— T T A
10.0 95 8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5 0
Chemical Shift (ppm)

S86



3.76
3.61

(o]
/ N
° =
(e} N O
| K
™ -
214
N — | |
a9 s e
277g 305 $3.00 2.95 - — 310
?- ‘ Chemical Shift (ppm) :
— e
1.200 1175 1.150 1.125 1.100
207 313 119 325 Chemical Shift (ppm)
(I (I Ry B
==t
3.90 3.85 3.80 375 3.70 365 3.60
Chemical Shift (ppm)
v 3
T
M a
1.08 .
(I 1
Y T e
7.200 7475 7.150 7125 7.100 6.675 6.650 6.625 6.600
Chemical Shift (ppm) Chemical Shift (ppm) ~
N~ N — » el
ez s5go 33 8 vg <|s
- ©
N R 8 o d 2o b
] (//_)2@ ] ¢ g Q9
M \\“ Il ™) (:T
J{ e )
1.08 1.03 207 325 214 3.19
U iy gy u
e e R SR
95 9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 05 0

Chemical Shift (ppm)
S87



DMSO

© I~ [« g © < N <
5w o a 2 < R Ne B @ & N
©c © B3 © a c o 2 6N S > N -
R . AR

T T e e e e e e
168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0 -8

200 192 184 176
Chemical Shift (ppm)

S88



3.62

o} )
P -~
O
L
| |
— T T —
1.20 1.15 1.10
Chemical Shift (ppm)
2.02 0.97 2.94 1.99
[ [— [ [E—
R B L e e A A B e o B e A mmaa
3.9 3.8 37 36 35 34 33 32 31
Chemical Shift (ppm)
© N
w2 N
R = -
| 0 o
M % O g
\
/
IV
1.03 1.00
[E— [E—
A B L EL L B e B B B e AR )
7.35 7.30 7.25 7.20 715 7.10 7.05 7.00 =
Chemical Shift (ppm)
<+
© I 0NN = =} — |
© IT0-L 0 b)) D O N = D
IngINTE8R g coaa E8 $bSeS8e, }
L~ HH,H,&*JI\ - ] SERrS 2 Q
- _ ~ S6 Y oo
A e
1.081.00 202 294 1.99 3.00
Hyoy = oul = =
o I B L I A B B o R B e L A B o R m A A RAmaS
95 9.0 85 8.0 75 7.0 6.5 6.0 55 50 45 4.0 35 3.0 25 20 1.5 1.0 05 0

Chemical Shift (ppm)
S89



—128.24
—127.80
124.25
122.80

114.88

S S

L B B L B B

116 114 112 110 108

N e

A A

L B N R L L

132 130 128 126 124 122 120 118
Chemical Shift (ppm)

—169.75
~128.24
-127.80
—124.25
~-122.80
—— —52.13

—47.27
12.46

———36.99
——— —27.99

"

—— —165.31

—— —138.36
——114.88

T T T T T [
200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)

S90



—3.60
—3.59

8y
015
[P 6.15
[
T T T
3.65 3.60 355
Chemical Shift (ppm)
205 1.01
| | —
N — — — S —_—————
8.100 8.075 8.050 8.025 8.000 525 5.20
Chemical Shift (ppm) Chemical Shift (opm)
o
D
o8
o 5
~ (30
. -
282 =
Sres 81
' T
3.11 2.04 1.00
“l:‘“““‘.““‘l:‘.““‘.“l:‘“ NN 2o
7.40 7.35 7.30 7.25 7.20 715 7.10 7.05 7.00 6.95 6.90 6.85 6.80 o ‘? o
Chemical Shift (ppm) I M
1.15 1.01 3.04
) ) (E e
© ~ L0 e e e R B
| 33 32 3.1 3.0
Chemical Shift (ppm)
g My N ﬁ
~ o080y s
8 SgTRURee 7 T
© 3 [ToY NS © © o
L2 © @~ IS
® o I
> il
L L ud N ]1 b
2.05 311 204 1.00 1.01 615 1.15 3.04
Y U ou Y d 4 du
e e o o o L L o o = T =
95 9.0 85 8.0 75 7.0 65 6.0 55 5.0 45 40 35 3.0 25 2.0 15 1.0 05 0

Chemical Shift (ppm)
S91



DMSO DMSO|

5 g
8 8 i 8 ©
| 88 | N
MJL«WV ‘ H | ‘
L !
S Y Nwwm,v) LVW"M’MMA\V"\N(’\«W'J“*W‘WMMWWWMWWMWWJWWWMWNMW“,A.W/ ' \J\'WWWWWtWW“WA,meWWVMWWV’W«wMWMMﬂF e
L U B B
56 54 52 50 48 46 44 42 40 38 36 34 32 30 28
Chemical Shift (ppm)
< N~
™~ N
<o} N~
o N
9 Q@ 5 €1 gz 3 N
2 5 8 & g8 < 8
T \ \ — o \ \
PPkl WA Anton g e " WA S T s V‘qﬁ'\“/\ wd e D ANV M o Mg e i
T T T T T T T T T T T T T T T T I T T T T T T T T T T RARRRREESE

150 148 146 144 142 140 138 136 134 132 130 128 126 124 122 120 118 116 114 112 110 108
Chemical Shift (ppm)
NN

~ o
N
N SN o) - -

Q [e) -9z o) ©
ooEn" Y N \TN.‘_ < o 3 058 ©
O N 58 0 0 ] ; 0 2o ®
253 @ o0 &N = S [Te} 0 T
|0 \ ! - | ! \ \\z \
i | i | - l “ L
”

200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8
Chemical Shift (ppm)

S92



COOMe

COOMe
N
Me
<
N
[so}
\
<
N
o
|
>
N
%
- ® 2
\ o
\
2 = J J)[
2,83 C6w ©a 600 202 1.09 298 >
_2,83 : : . . .
seny B-\‘g I~ L L L o
=== =
\Q{M l\* i 375 350 325 3.00
Chemical Shift (ppm)
0.991.01 100 1.00
Ll (B
B
71 70 69 68 67 66 N
Chemical Shift (ppm) (o] 3
P
<D — M i
D 0 ©
crgdoRe8s s
'\'#J/o‘@-%)
e /i |

1.01 1.00 202 199 298
H HH HH H H
L B e AL L e e e B A B B e R L I i B o B e B e e A
9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 20 15 1.0 0.5

Chemical Shift (ppm)
S93




COOMe

COOMe ‘

—52.81

—52.85

—5453

PN \F\AW»/MW N T \v‘\ ~

o
o
—_——T T T 0
545 54.0 53.5 53.0
Chemical Shift (ppm)
] 2 3
o ® & < 2
= ~ ~ - ? g
o p \ 1)
@ v
© [\
g \
; 3
<
Te]

119.65

—145.14

A A A A D RSO

200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)

S94




