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I. General Information

All reactions were carried out in dried glass reaction tube equipped with a magnetic stir bar under argon
atmosphere with dry solvents under anhydrous conditions. Dry 1,4-dioxane was distilled from sodium
(Na) and benzophenone, dry acetonitrile from P,0s whereas dry toluene, dry dimethylsolfoxide (DMSO)
and dry dimethylformamide (DMF) were distilled from CaH,. The solvents were kept under argon using
molecular sieves 4A in their bottles. Reagents were purchased at the highest commercial quality and
used without further purification. Reactions were monitored by thin-layer chromatography (TLC) carried
out on S-2 0.25 mm E. Merck silica gel plates (60F-254) using UV light as visualizing agent and seebach as
developing agent. E. E. Merck silica gel (60, particle size 0.040—0.063 mm) was used for flash column
chromatography. NMR spectra were recorded on Briiker 300 AM and Agilent 500 spectrometer using the
indicated deuteriorated solvents and calibrated using residual peaks as an internal reference. The
following abbreviations are used to designate multiplicities: s = singlet, d = doublet, t = triplet, q =
guartet, quin = quintet, sex = sextet, oct = octet, m = multiplet, br = broad. All 4-hydroxy-2-pyridone
spectra are presenting small amounts of rotamers which has been taken care to be reduced by the
appropriate choice of deuteriorated solvents. High-resolution mass spectra (HRMS) were recorded on an
Agilent ESI-TOF (time of flight) mass spectrometer at a 4000 V emitter voltage. Melting points were

obtained by Stuart Melting Point Apparatus SMP3, Bibby Scientific.

Il Preparation of N-Substituted 4-Hydroxy-2-pyridones
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N-Butyl-4-hydroxy-2-pyridone (3a)

A round bottom flask equipped with a condenser was charged with 4-benzyloxy-2-hydroxy-pyridine
(0.250 g; 1.24 mmoles) and 1-iodobutane (0.212 ml; 1.86 mmoles) and dissolved in DMF (3 ml).
Potassium carbonate (0.258 g; 1.86 mmoles) was added in one portion and the mixture was heated to 80
°C for 48 h. The resulting was evaporated to dryness under reduced pressure and chromatographed with
silica gel (petroleum ether : EtOAc 2:1) to provide N-butyl-4-benzyloxy-2-pyridone (0.170 g; 53% vyield).
Rf = 0.66 (EtOAc). *H NMR (500 MHz, CDCly): & = 7.37-7.32 (m, 5H), 7.10 (d, J = 10Hz, 1H), 5.96 (d, J =
2.5Hz, 1H), 5.92 (dd, J = 10Hz J = 2.5Hz, 1H), 4.95 (s, 2H), 3.84 (t, J = 7Hz, 2H), 1.67 (quin, J = 7Hz, 2H),
1.34 (sex, J = 7Hz, 2H), 0.92 (t, J = 7Hz, 3H); *C NMR (125 MHz, CDCl;): & = 166.8, 163.9, 137.5, 135.3,
128.6, 128.4, 127.6, 100.6, 98.4, 70.0, 48.7, 31.4, 19.8, 13.7.

The resulting N-butyl-4-benzyloxy-2-pyridone (0.170 g) was added in a 25 mL sealed tube and was
dissolved in 4 mL of methanol. After charging it with 0.017 g of 10% Pd/C, hydrogen gas was bubbled in
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for 15 min before the tube is sealed and stirred at room temperature for 12 h. Filtration through Celite
and concentration gave N-butyl-4-hydroxy-2-pyridone (0.117 g, 90% yield) as a white solid which was
used without further purification. R¢ = 0.69 (CH,Cl, : CH;COCHs, 1 : 2). *H NMR (500 MHz, CD;COCD3): & =
7.44 (d, J = 7Hz, 1H), 5.88 (d, J = 7Hz, 1H), 5.70 (s, 1H), 3.84 (t, J = 7.5Hz, 2H), 1.64 (g, J = 7Hz, 2H), 1.32
(six, J = 7Hz, 2H), 0.92 (t, J = 7Hz, 3H); 3C NMR (125 MHz, CD;COCDs): & = 170.1, 163.7, 138.9, 106.5,
99.0, 50.5, 31.5, 19.7, 13.6.

N-Propyl-4-hydroxy-2-pyridone (3b)

A round bottom flask equipped with a condenser was charged with 4-benzyloxy-2-hydroxy-pyridine
(0.200 g; 0.99 mmoles) and allylbromide (0.130 ml; 1.5 mmoles) and dissolved in DMF (2 ml). Potassium
carbonate (0.206 g; 1.5 mmoles) was added in one portion and the mixture was heated to 80 °C for 12 h.
The resulting was evaporated to dryness under reduced pressure and chromatographed with silica gel
(CH,Cl, 100%) to provide N-allyl-4-benzyloxy-2-pyridone (0.216 g; 90% yield). R; = 0.68 (Petroleum ether :
EtOAc, 2 : 1). 'H NMR (500 MHz, CDCl3): & = 7.40-7.34 (m, 5H), 7.11 (d, J = 7.5Hz, 1H), 6.0 (d, J =2.5Hz,
1H), 5.98 (dd, J =7.5Hz J = 2.5Hz, 1H), 5.96-5.89 (m, 1H), 5.24 (d, J = 10Hz, 1H), 5.17 (d, J = 17Hz, 1H), 5.00
(s, 2H), 4.51 (d, J = 5.5 Hz, 2H); *C NMR (125 MHz, CDCl;): & = 167.0, 163.7, 136.9, 135.3, 132.8, 128.7,
128.4,127.7,118.1, 101.2, 98.4, 70.2, 50.1.

The resulting N-allyl-4-benzyloxy-2-pyridone (0.216 g) was added in a 25 mL sealed tube and was
dissolved in 5 mL of methanol. After charging it with 0.021 g of 10% Pd/C, hydrogen gas was bubbled in
for 15 min before the tube is sealed and stirred at room temperature for 12 h. Filtration through Celite
and concentration gave N-propyl-4-hydroxy-2-pyridone (0.116 g, 85% yield) as a white solid which was
used without further purification. R¢ = 0.60 (CH,Cl, : CHsCOCHs3, 1 : 2). *H NMR (500 MHz, CD;COCD;): & =
7.46 (d,J = 7Hz, 1H), 5.95 (d, J = 7Hz, 1H), 5.79 (br s, 1H), 3.83 (t, J = 6.5Hz, 2H), 1.69 (six, J = 6.5Hz, 2H),
0.89 (t, J = 7Hz, 3H); >C NMR (125 MHz, CD;COCDs): 6 = 167.2, 163.7, 138.9, 100.1, 98.7, 49.8, 22.5, 10.3.

N-Phenyl-4-hydroxy-2-pyridone (3c)
A mixture of 4-benzyloxy-2-pyridone (0.260 g; 1.3 mmoles), bromobenzene (0.179 ml, 1.7 mmol), Cul
(0.762 g, 0.4 mmol), potassium carbonate (0.387 g, 2.8 mmol), in DMF (5 ml) was heated to 150 °C for 72
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h. After being stirred for 72h, cold water (10mL) was added, and the white solid was filtered and washed
with CH,Cl,. The mixture was extracted with brine (3 x 10 mL). The organic fraction was dried over MgS0O,
and the solvent was evaporated under reduced pressure. The residue was a white solid which was used
without further purification to give compound N-phenyl-4-benzyloxy-2-pyridone (0.195 mg, 54% yield) .
Rf =0.88 (CH,Cl, : CH3;COCH3, 1 : 1). "H NMR (500 MHz, CD5COCD5s): & = 7.54-7.35 (m, 10H), 6.07 (dd, J =
8Hz J = 2.5Hz, 1H), 5.94 (d, J = 2.5Hz, 1H), 5.16 (s, 2H); *C NMR (125 MHz, CD;COCDs): & = 167.2, 162.6,
141.2, 138.5, 136.2, 128.8, 128.5, 128.2, 127.8, 127.7, 126.8, 100.2, 98.0, 69.9.

The resulting N-phenyl-4-benzyloxy-2-pyridone (0.195 g) was added in a 25 ml sealed tube and was
dissolved in 5 mL of methanol. After charging it with 0.019 g of 10% Pd/C, hydrogen gas was bubbled in
for 15 min before the tube is sealed and stirred at room temperature for 12 h. Filtration through Celite
and concentration gave N-phenyl-4-hydroxy-2-pyridone (0.209 g, 92% vyield) as a white solid which was
used without further purification. R; = 0.53 (CH,Cl, : : CH3COCHjs, 1 : 1). 'H NMR (500 MHz, DMSO-dg): 6 =
10.80 (brs, 1H), 7.52-7.27 (m, 6H), 5.94 (dd, J = 7.5Hz, J = 2.5Hz, 1H), 5.63 (d, J = 2.5Hz, 1H); ®C NMR (125
MHz, DMSO-d¢): 6 = 167.4, 163.0, 141.2, 139.8, 129.3, 128.1, 127.3, 100.8, 99.0.

lll General Experimental Procedure for the 3-Alkenylation of 4-Hydroxy-2-pyridones (3-3c)

A dried screw glass vial equipped with a magnetic stirring bar was charged with the N-substituted-4-
hydroxy-2-pyridinone (3-3c) (0.24 to 0.16 mmoles), Cu(OAc), (1 equiv), dry acetonitrile (3 ml), the desired
alkene (3 equiv), and formic acid (2 equiv) successively, followed by Pd(OAc), (5 mol%). The vial is tightly
closed with its screw cap. The reaction is immediately emerged at 40 °C oil bath and is vigorously stirred
for the indicated time. Then, the reaction mixture is quenched by the addition of 4 ml of saturated
sodium bicarbonate solution, stirred for 5 min and the reaction mixture is extracted with EtOAc (4 X 5
ml). The combined organic extracts are dried over anhydrous sodium sulfate, filtered and concentrated
in vacuo. Purification by silica gel flash column chromatography is followed to give the desired alkylated
compounds.
P

X

|
N
|

2-Butyl-5-methyl-furo[3,2-c]pyridin-4-(5H)-one (5)

o

Following the general procedure described above N-methyl-4-hydroxypyridone-2 (3)' (30 mg, 0.24
mmoles) was reacted with 1-hexene (42 puL, 0.72 mmoles) for 3h to give 39 mg, 80% yield of 5 as a white
solid, m.p. 199-204 °C, after chromatographic purification (CH,Cl, : (C,Hs),0 25:1) ; R; = 0.39 (CHCl, :
(C2Hs),0, 1 : 1). *H NMR (500 MHz, CDCls): § = 7.09 (d, J = 7.5Hz, 1H), 6.56 (s, 1H), 6.44 (d, J = 7.5Hz, 1H),
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3.60 (s, 3H), 2.72 (t, J = 7.3Hz, 2H), 1.69 (quin, J = 7.3Hz, 2H, 1.40 (six, J = 7.3Hz, 2H), 0.94 (t, J = 7.3Hz, 3H)
; °C NMR (125 MHz, CDCD;): 6 = 159.6, 158.6, 158.4, 133.3, 117.3, 102.2, 95.8, 37.0, 29.7, 27.8, 22.1,
13.7; HRMS: calcd for Cj,H16NO," [M + H']: 206.1181, found 206.1179.

N-Methyl-4-hydroxy-3-(pent-2-en-3-yl)pyridin-2(1H)-one (17)

Following the general procedure described above N-methyl-4-hydroxypyridone-2 (3)' (30 mg, 0.24
mmoles) was reacted with 2-pentene (77.7 pL, 0.72 mmoles) for 4.5h to give 26 mg, 57% yield of 17 as a
yellow viscus oil after chromatographic purification (CH,Cl, : (C,Hs),0 25:1); R¢ = 0.36 (CH,Cl; : (C;Hs),0, 1
:1). *H NMR (500 MHz, CD;COCD;): & = 7.41 (d, J = 7.6Hz, 1H), 5.95 (d, J = 7.6Hz, 1H), 5.57 (q, J = 6.0Hz,
1H), 3.40 (s, 3H), 2.37 (m, 1H), 2.25 (m, 1H), 1.44 (d, J = 6.7Hz, 3H), 0.91 (t, J = 7.3Hz, 3H); *C NMR (125
MHz, Acetone-dg): & =161.8, 160.9, 137.6, 135.3, 122.8, 110.1, 98.3, 35.8, 28.5, 13.9, 11.9; HRMS: calcd
for C;1HigNO>," [M + H']: 194.1181, found 194.1183; Anal. calcd for C;;H1sNO,: C, 68.37; H, 7.82; N,
7.25%. Found: C, 68.43; H, 7.85; N, 7.20%.

P
| X
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2-Phenyl-5-methyl-furo[3,2-c]pyridin-4-(5H)-one (18)
Following the general procedure described above N-methyl-4-hydroxypyridone-2 (3)' (30 mg, 0.24
mmoles) was reacted with styrene (82.3 pL, 0.72 mmoles) for 3h to give 47 mg, 87% vyield of 18 as a
yellow solid, m.p.166-168°C, after chromatographic purification (CH,Cl, : (C,Hs),0 8:1); R¢ = 0.52 (CH,Cl; :
(C,Hs),0, 1: 1). *H NMR (500 MHz, CDCls): & = 7.77 (d, J = 7.2Hz, 2H), 7.46-7.31 (m, 3H), 7.21 (s, 1H), 7.20
(d, J = 7.0Hz, 1H), 6.57 (d, J = 7.0Hz, 1H), 3.6 (s, 3H); 3C NMR (125 MHz, CDCl;): & = 159.6, 159.0, 154.9,
134.3, 129.7, 128.8, 128.4, 124.4, 118.2, 101.8, 95.6, 37.0; HRMS: calcd for CisH:,NO,™ [M + H'):
226.0868, found 226.0863; Anal. calcd for Ci1H1;NO,: C, 74.65; H, 4.92; N, 6.22%. Found: C, 74.72; H,
4.97; N, 6.16%.

-z
]

Ethyl-6-methyl-2,5-dioxo-5,6-dihydro-2H-pyrano[3,2-c]pyridine-3-carboxylate (19)
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Following the general procedure described above N-methyl-4-hydroxypyridone-2 (3)' (30 mg, 0.24
mmoles) was reacted with diethyl-2-methylene malonate® (124 mg, 0.72 mmoles) for 2h to give 53 mg,

89% vyield of 27 as a yelow solid; Mp 152-155 °C; *H NMR and *C NMR are identical to the reported.?

27
[ =

N™ "0

1

2-(1-octene)-5-butyl-furo[3,2-c]pyridin-4-(5H)-one (20)

Following the general procedure described above N-butyl-4-hydroxypyridone-2 (3a) (30 mg, 0.18
mmoles) was reacted with 1,9-decadiene (99.5 pL, 0.54 mmoles) for 3h to give 49 mg, 68% vyield of 19 as
a yellow oil after chromatographic purification (CH,Cl, : (C;Hs),0 45:1); Rf=0.68 (CH,Cl, : (C,Hs),0, 1 : 1).
'H NMR (500 MHz, CDsCOCDs): & = 7.45 (d, J = 7.5Hz, 1H), 6.52 (d, J = 7.5Hz, 1H), 6.51 (s, 1H), 5.81 (m,
1H), 4.99 (d, J = 17.5Hz, 1H), 4.91 (d, J = 9.9Hz, 1H), 4.00 (t, J = 6.5Hz, 2H), 2.74 (t, J = 7.2Hz, 2H), 1.75-
1.65 (m, 4H), 1.46-1.31 (m, 10H), 0.93 (t, J = 7.6Hz, 3H); **C NMR (125 MHz, CD;COCD;): 6 = 158.5, 158.1,
157.7, 138.8, 133.9, 116.8, 113.8, 102.1, 94.3, 48.0, 33.5, 31.7, 31.6, 28.3, 27.6, 27.5, 22.4, 19.5, 13.1;
HRMS: calcd for CigH,sNO,™ [M + H']: 302.2120, found 302.2121.

2-Butyl-5-butyl-furo[3,2-c]pyridin-4-(5H)-one (21)

Following the general procedure described above N-butyl-4-hydroxypyridone-2 (3a) (30 mg, 0.18
mmoles) was reacted with 1-hexene (30.6 pL, 0.54 mmoles) for 3h to give 27.6 mg, 62% yield of 23 as a
brown oil after chromatographic purification (CH,Cl, : (C,Hs),0 45:1); R;=0.62 (CH,Cl, : (C,Hs),0, 1 : 1).
'H NMR (500 MHz, CDCl3): 7.12 (d, J = 7.5Hz, 1H), 6.66 (s, 1H), 6.51 (d, J = 7.5Hz, 1H), 4.02 (t, J = 7.1Hz,
2H), 2.72 (t, J = 6.9Hz, 2H), 1.79-1.63 (m, 4H), 1.45-1.31 (m, 4H), 0.98-0.90 (m, 6H); *C NMR (125 MHz,
CD;COCDs): & = 163.6, 163.4, 163.0, 139.1, 121.9, 107.3, 99.5, 53.2, 36.8, 34.9, 32.5, 27.1, 24.7, 18.3,
18.2; HRMS: calcd for Ci5Hx,NO,® [M + H']: 248.1650, found 248.1645; Anal. calcd for CisH,iNO,: C,
72.84; H, 8.56; N, 5.66%. Found: C, 72.80; H, 8.55; N, 5.60%.
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2-Phenyl-5-phenyl-furo[3,2-c]pyridin-4-(5H)-one (22)

Following the general procedure described above N-phenyl-4-hydroxypyridone-2 (3c) (30 mg, 0.16
mmoles) was reacted with styrene (55 pL, 0.48 mmoles) for 4.5h to give 43 mg, 74% vyield of 22 as a
yellow viscous oil after chromatographic purification (CH,Cl, : (C,Hs),0 45:1); R; = 0.69 (CH,Cl, : (C,Hs),0,
1:1). *H NMR (500 MHz, CDCl5): 6 = 7.79 (d, J = 7.8Hz, 2H), 7.56-7.32 (m, 9H), 7.29 (d, J = 7.5Hz, 1H),
6.67 (d, J = 7.5Hz, 1H); 3¢ NMR (125 MHz, CD3COCDs): 6 = 159.1, 159.0, 155.3, 141.0, 134.5, 129.7, 129.3,
128.9, 128.5, 128.4, 127.0, 124.4, 118.5, 102.2, 96.0; HRMS: calcd for C3oH14sNO," [M + H']: 288.1024,
found 288.1019.

2-Phenyl-5-propyl-furo[3,2-c]pyridin-4-(5H)-one (23)

Following the general procedure described above N-propyl-4-hydroxypyridone-2 (3b) (20 mg, 0.13
mmoles) was reacted with styrene (44.7 uL, 0.39 mmoles) for 3h to give 29 mg, 89% yield of 20 as a
viscus oil after chromatographic purification (CH,Cl, : (C,Hs),0 45:1); R; = 0.70 (CH,Cl, : (C;Hs),0, 1 : 1). H
NMR (500 MHz, CDCl3): 6 = 7.85-7.33 (m, 5H), 7.24 (s, 1H), 7.20 (d, J = 7.1Hz, 1H), 6.59 (d, J = 7.1Hz, 1H),
4.04 (t, J = 7.5Hz, 2H), 1.85 (six, J = 7.5Hz, 2H), 1.02 (t, J = 7.5Hz, 3H); *C NMR (125 MHz, CDCl3): & =
159.1, 158.7, 154.8, 133.6, 129.7, 128.7, 128.2, 124.3, 118.2, 101.9, 95.2, 50.6, 22.7, 10.9; HRMS: calcd
for CigH1gNO," [M + H']: 254.1181, found 254.1175; Anal. calcd for C;gHisNO,: C, 75.87; H, 5.97; N,
5.53%. Found: C, 75.91; H, 5.94; N, 5.56%.

N-propyl-4-hydroxy-3-(pent-2-en-3-yl)pyridin-2(1H)-one (24)
Following the general procedure described above N-propyl-4-hydroxypyridone-2 (3b) (30 mg, 0.196

mmoles) was reacted with 2-pentene (63.5 puL, 0.588 mmoles) for 6h to give 26.5 mg, 61% yield of 24 as a

S8



yellow oil after chromatographic purification (CH,Cl, : (C;Hs),0 40:1); R¢ = 0.45 (CH,Cl, : (C,Hs),0, 1 : 1).
'H NMR (500 MHz, CDCl3): & = 7.18 (d, J = 7.5Hz, 1H), 6.08 (d, J = 7.5Hz, 1H), 5.89 (q, J = 6.7Hz, 1H), 3.90
(m, 2H), 2.43 (m, 2H), 1.78 (six, J = 7.2Hz, 2H), 1.57 (d, J = 6.4Hz, 3H), 0.99 (m, 6H); *C NMR (125 MHz,
CDCl3): 6 = 161.4, 159.9, 136.7, 135.4, 125.7, 110.7, 98.4, 50.9, 28.5, 22.7, 14.6, 12.9, 11.1; HRMS: calcd
for Ci3H,oNO," [M + H']: 222.1494, found 222.1495.

4-Hydroxy-1-propyl-3-((3,3,4-trimethylcyclohex-1-ene-1-yl)methyl)pyridin-2(1H)-one (25)
Following the general procedure described above N-propyl-4-hydroxypyridone-2 (3b) (10 mg, 0.065
mmoles) was reacted with B-pinene (30.7 pL, 0.195 mmoles) for 3h to give 13.9 mg, 74% yield of 25 as a
white solid,m.p. 117-125 °C, after chromatographic pyrification (CH,Cl, : (C,Hs),0 40:1); R¢ = 0.48 (CH,Cl; :
(C,Hs),0, 1 : 1). *H NMR (500 MHz, CD;COCDs): 6 = 7.44 (d, J = 8Hz, 1H), 7.37 (d, J = 8Hz, 2H), 7.15 (d, J =
8Hz, 2H), 6.06 (d, J = 8Hz, 1H), 3.90 (t, J = 7Hz, 2H), 2.61 (t, J = 7Hz, 2H), 1.68 (quin, J = 7Hz, 2H), 1.61
(quin, J = 7Hz, 2H), 1.36 (oct, J = 7Hz, 4H), 0.94 (dt, J = 7Hz, J = 2Hz, 6H); *C NMR (125 MHz, CD;COCD3): &
= 162.1, 161.2, 140.6, 137.0, 131.3, 130.9, 127.3, 111.9, 99.1, 48.5, 35.1, 33.6, 31.4, 22.1, 19.6, 13.3,
13.1; HRMS: calcd for CigH,sNO," [M + H']: 290.2120, found 290.2115
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NMR Spectra of compounds

S10



1.0

1.5

2.0

2.5

3.0

3.5

4.0

45

5.0
f1 (ppm})
S11

16
m,m.u,.v - - =
ﬂ.._n”ﬁ .r|II|l|-|.) HTS.N B
R
h.ﬂw. — - Fwz |
T
3

ZB'E

-rlllll
.Hmw. —, = ooz
65
Hnw
E6'S
v —_— == g
Ed%
#6'G
B

I

FEL

oty
LEL

S
.
)

.0

9.5

10.0

Precursor of compound 3a; 500 MHz, CDCI3

s

PROTON_ 01
KPL 2¢

1.0 105




CARBON 01

oOE THEHT = -
TKP1_4_for_carbon E FEE M iR 4 %5
| YOS W | | |
: or
[
i | (8]
CH,
|
|
Precursor of 33, 125 MHz, CDCI3
| |
|
|
|
|
|
1 T 1 T 1 T 1 T 1 T 1 T 1 T 1 T 1 T 1 T 1 T 1 T 1 T 1 T 1 T 1 T 1 1 T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 BO 70 30 20

f1 (ppm])

S12



350

300
250

200

150

100

e e B —

ER'E
wm.mw.
oB°E

S
BE'S
GBS

EFL
.nw.nUY

TEP12_in_acetone

PROTON_01

CH;,

Compound 3a, 500 MHz, Acetone-dé

|
|L_u||

|
e ——— _._ILIIJ_._..L-......- —— .,.._-I-_-.._J_-fvl

|

—————

| —

sz

Taoe
Fest

Feet

Fero
Foot

it

6.5 6.0 55 50 45 40 35 30 25 20 15 1.0 05 00 -05
f1 (ppm}

70

10.5 100 95 9.0 g5 8.0

11.0

S13



CARBON_01

- X ] - &
ALZ-butylpyridone g 4 2 g g §E‘§ ; : & E
| | [ RS | | [
OH
T
M o

CH,

Compound 3a, 125 MHz, CDCI3

T T T T T 1
200 150 180 170 160 150 140 130 120 110 100 S0 80 70 &0 50 40 30 20 10
f1 (ppon)

S14



PROTON_0O1
TKP12_crude_40C

OH

CHy

Compound 3a 500 MHz, CDCI3
rotamers

S

130

120

10.0 9.5 9.0 8.5 8.0

10



PROTON_01 ARBATENT ZSRRLROMARAE FR
H i R '\

Precursor of 3b, 500 MHz, CDCI3

T T
110 w5 wo 985 90 85 80 A5 A0 &5 60




CARBON_01

g2 | | gRaS & = il HeT = ]
KP20._for, Carbon 58 fgagay o 2% ERE 8 &
[ 1 SN I [ T I
()
S
N 4] ‘
CH;
Precursor of 3b, 125 MHz, CDCI3
I
|
| ! '
|
| I
| |
[ ‘ - .
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 S0 80 70 &0 50 40 30 20 10

f1 (ppon)

S17



[ by
.R..__L___

J\_JL_.J \
T

)

ZRE~,
ER'E~

oL
g

BLG~
TN

Sl

s

-]

ShL

LEFLT

s]

Compound 3b, 500 MHz, Acetone-db

TkR28_for |C13

PROTON_01

-0.5

95 590 85 80 75 70 &5 60 55 50 45 40 35 30 25 20 L5 L0 05 00
f1 (ppm}

10.5 10,0

11.0

S18



CARBONGOL
TKP28_ff C13

— 167.25
—153.74

CHy

Compound 3b, 125 MHz, Acetone-dé

— 1388

-~ 100,12
T=98.74

L

—10.28

T
210

200 150 180 170 160 150

T
140

130

T
120

T T T
110 100
f1 (ppm}

S19



LS
S0°E-

02
B0°E

I

i)

BT
SR'E-

AT

)

|

F it

i

Ty

=

Precursor of 3¢, 500 MHz, Acetone-d6

PROTON_01
P47_CL3

40 35 30 25 20 15 10 05 00

4.5

90 85 80 75 A0 65 60 55 50
f1 (ppm}

9.5

10.5 100

11.0

S20



~190

180

170
160

~150

140

F130

120
110

=10

-

[
LLBE

B 62

BE" 6T~

T e —

SEE—
FLOOT—

DE79E1
BULET
EBLZT

STEEL
et~
eIl
o1 BET—
B¢ BET—
LTl ——

B508T—
BTLET—

Precursor of 3c, 125 MHz, Acetone-d6

3

CARBOMN
[TEP47_CL

10

20

T
0] 50 40

T
Fii]

T T T T T T T T T T 1
200 190 180 1¥0 160 150 140 130 120 110 100 90
f1 (ppm}

T
210

S21



TKP52_casbon_PROTON_01 N 1 i
TKP52_csbon RIEEIRRRE i B ] i3 B L 2co
I bl et e -
OH
( '
-‘H\H. |
I.r 300
|
M 0 I-’
/ ' _
| I,f ¢
a / a— 250
Compaound 3c, 500 MHz, DMSO-D6
200
150
-100
|
Y 50
||
J . s I o ) IN-.A_H_.J_JL_L | A »
- '—l—' o
H B 2 = L
5 z s 3
T I T I T I T I T I T I T 1 T I T I T I T I T I T I T I T I T I T 1 T I T I T I T I T 1
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0
f1 (ppm)

1
110 105 100

S22



TKP52_¢arbon_CARBON_01 o g nle mog B
o : -y =%t CRACEERDSE
TKP52_carbon 5 B e ZET .gﬁl E.!.? ; %F?lg,;
il [ Y S b/ - et
T
N o]
Compound 3¢, 500 MHz, DMSO-D6
[ |
|
I I I
| | ‘ ‘
| |
T I T I T I T I T I T I T I T I T I T I T I I I I I I 1 1 1
200 190 180 170 160 150 140 130 120 110 100 a0 70 [+11] 50 40 30 20 10
f1 (ppm)

S23



kik 56
stili 4th spot

Compound 5, S00MHz, COCI3

Al
709
—3.59

726
rBEE
C6A
T

COCI3

274

271

2,69
L
%]
i
55
43
41
29
36
1

2
Nz

___________ 20000
~19000
| 1 ~13000

17000

=16000

15000
14000
13000
12000
11000
10000
o000
-5000
7000
L6000
' | 5000
4000

3000

LLJUL ZEZE

: 1000

11.0 105 100

S24

0.5 0.0 -05



CARBON 01 BEF
KIKISE_4spot_for_carbon 3 ‘U.‘.g g

Compound 5, 125MHz, CDCI3

1727

M

il

—133
ks

— 0215
—a5.77

W6.73

cDCI3

—anm
%68
——g775
—1n

—13.72

250

~200

200 1590 180 170 160 150



TKPe4_for_C13_acetone

[ ] [} [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [=1
5] [} L = Fa} [=] L = Myl [=] [} ]
[Tl (V3 .,.w. ....—. ™ ™ ('] (| — — (V3 = ]
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
-
(1371 1] i
:EW. -1 - B9
Ee
P T 1 - 2 .
.m._w.._nl.\l E— J g 1
LT M
[T =
vee 9p-PUGAY 21
— 7 E0T
mﬂ%. =]
ST M “
—
|
e _ _ ¥ .
E..mv. T 4 Fiie
¥5' r— - -
B5'S - IJ... Fwso
¥ES 5 | |
mm.mw. E— @ |Il_ Esirl
965 c i
Lm m
|
=L 1
L. |
T |
= |
= i
m |
o !
o - =
m“..;_.. |l..un ———— — "il wg.._”
| = I
5 E “
L] []
= I |
=] L m. s I =11
[ m |
nr_ 5 !
w
m / o ht
o
o
1] L] .Tl._
! o x| J £ g
ﬂ ] Zz— 1 m
0
= =]
] o
=
=

8.0 15 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0 -0.5
f1 (ppm)

8.5

9.0

9.5

S 26



TKPE4_
TKPG4

FARBON_01

L

15734

161.75
160.96
160.85

PO

Rotamers of Compound 17, 500MHz, Acetone-d6

13756

ad

137.54
™-135.35
13212

122.87
122.85

<

mA
R
N

110005
110.02

<

—3579

Acetone-dé

T
T=21.8

=—13.M

13
BT

1
210

1 M T
200 150

1
180

1
170

1
160

1
150

1
140

1
130

1
120

1 1
110 100
f1 (ppm)

S 27



A

A

Fwt

e

et

TTL

b

12
o7 L)
in
E¥F'i-

[

ElID

74

&

s

Compound 18, 500MHz, CDCI3

PROTON_D1
TKP42_ 1t

11.0 105 100 95

0.0

15 10 0S5

2.0

2.5

35

4.0

85 80 75 ® 65 GO 55 50
f1 (ppm)

S28



CARBON_01 EEaE RESIH | d B g ks 2 =]
TKPA2_Lst for carbon BB SEERE 3 g Hrpe | &
| Fl e - S I I = |
Methylpyridone + styrene
Compound 18, 125MHz, CDCI3 o
| 8
|
1
|
i -I - . Grease
&l | | TR _" J ¥ £l 4 i - e
it T I T L T 1 T L T T T L T I T T T I T 1 T 1 T L T T T L T T T ! T T
150 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10

f1 (ppm)

S29



= @ 2 F & =] @ e b b 2 o o o o -
M o~ o~ M MH_ o~ — — ..m.. — — o =] . ™~ =] _.v_
] 1 | L 1 L L 1 L 1 | 1 1 1 L 1 1
—3
60 )
.RUQW — .w 64€
pE'T — .|
9€T e o - F-se8
6E'T =
— ooy |
507
=k
a0z
op-aU0}30Y
gLz
(Wara = =E81
VI —
182
iy
66
__E‘W. — , - —E0E
16
Toh
6%
L6h
T e — ORI M .m.l.fm‘.ﬁ
__qm\x
00's ]
8rS I |
08's o sl
mw.mv B .l. =91
bE'S . ,
150
RV . T o
mmaW. > Feze
£50
s ’
9L = — =00
{e]
¥
W
S
@
[
<
N
L
= =
(=]
2 =
5 g
m_ ©
3
g8 =
18] m
refia &)
EE

6.5

0.0 0.5

0.5

1.0

5.5 5.0 45 4.0 3.5 3.0 25 2.0 1.5
f1 (ppm)

6.0

03 WO 95 906 B85 B0 A5 ZO

11.0

S30



TEPSI ne CARBON 01
TKPS0_acftone

FOX
o ol e
oy 1 e
a3

— 102,12
£}

E Y
—4.9%
[3.9
a2

Acetone-d6

CHy

Compound 20, 125MHz, Acetone-d6 r

—rr  r """ ]TT1
210 200 190 180 170 160 150 140 130 120 110 100 90 B0 70 &0 50 40 30 20 10 0
f1 (ppm)

S31



~500

~450

~400
~350

~300

-250

~200

—150

~100

059
750
99 9"

(A
m_.hv

Lo

po%migma

TKP45_§HL?;2_S

PROTON_01%

/1

b 0

L.

Compound 21, 500MHz, CDCI3

.t

=109

8

Feev }

=161

961

oot
o1t

EEeT1

0.5 0.0

1.0

1.5

10,5 10.0 9.5 9.0 85 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0
fL (ppm)

11.0

S32



TEP45_1_2 spotpfor_carbon_acetone_ | CARBORM: &1

=
TKP45_1 2_spoffor_carbon_acetone 252

— 139,15
— 12194
— 10724
—— 5
—5.,15
36,80
™32 45
—= 2705
——2471

1823

18,77

_{
:

450

400

Acetone-db

350

Compound 21, 125MHz, Acetone-d& 250

T T T 77T 7 7T 71T 7 7" 7 7T T T "7 " 1 " T " T " T " 7 " 7 & T 7" T ™1
230 220 210 200 190 180 170 180 1500 140 130 1200 110 100 90 &0 70 (1] 50 40 30 20 10 i -10
f1 (ppm)

S33



TKPE3_spot_UV_overnight PROFON A8 ¢ 2 I 0758555586 I
MKPE3_spot LWV |overnigiht  Fr - o P PR Px P PoPs PR £ “';g;s ‘f; 1300
l' | | | ! | | | | | | | | | 1200
| L
l ] ! ! | ! ! ! ! ! ! ! ! ! 1100
f J| M T T ' T - - - ! - - - - 1000
|' L
.-| | | |I .! .I
—500
-a00
| | ! ~A00
Compound 22, 500MHz, CDCI3 |
-E00
500
| L
I 400
m
= L
fal
1o 300
] ! —200
( | ] ! ~100
| u -"L-..__A | l | _J_,_._n_l_ I S S I | 0
L i -
ERRBER g
= --100

T 1 T T T T ©t T © T T T 1T T T
1140 105 100 95 9.0 8.5 8.0 75 70 6.5 6.0 5.5 5.0 45 4.0 1.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

S34



I
j
159,

-»:55%
-—mwi
134,
124,

-1
128,
128,
127,
— a4

4
—102.24

T
—%.04

i

(N

Compound 22, 175MHz, CDCI3

CDCI3

T T T T T T T T T T T T T T T T T T T T T T T
200 150 180 170 160 150 140 130 120 110 100
f1 (ppm)

S35



e 4ot o Earbon 2E gRaanEd 123 CCLTRETED
VP ik e | NS

) N
¥ ;}_@ N

H2(

i
Ll
21
25

110 105 w00 %5 90 85 80 75 v &5 60 55 50 45 40 35 3.0 25 20 1.5 1.0



[TKPB6 BRE BRENR = I s g = 8
petili-gncspot-for caron 555 OoNNY = =A™ 3 T3 S 7 =
V' ! VS [ I I
m
[}
&
(]
Compound 23, 125MHz, CDCI3
| |
I
| I | | I
N I
W SEE S e iy i -

—r— 1+ 1 r*r 1 r*+ 1 T*r T * T ‘" T " T ‘" 1 " T * T[T "t T * T "t T * T T*T T " T T©T T T 1
200 150 180 170 1a0 150 140 130 120 110 100 90 80 ] 1] 50 40 30 20 10
f1 (ppm)

S 37

—1E+05

—3E+05

~2E+05

—2E+05

—2E+05

-1E+05

50000




20000

19000

18000

F17000

16000

15000

14000

F13000
12000

11000

10000

SE'E
{B'E

i3

stili migma UV

TKPS7

|

Compound 24, 500MHz, CDCI3

Rotamers

CDCI3

Fess

Fovz

ezt

Foat

a0

TFoot

Fes0 [

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5

5.0

5.5
f1 (ppm)

105 100 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

11.0

S 38



CARBON_01
TKP57_for_C13

1364
1353
— 125,68
— 110,58
—98.43
Fi
IH-I
Ik"“-T-'ﬁ 73
—51.94
—21.45
—273

8
28
VY

Compound 24, 125MHz, CDCI3

_~=14.59
—i2.94

1106

coas

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 S0 80 70 60 50 40 an 20 10 0
f1 (ppm)

S39



TKPEO_PROTON_01

,

/
yl J ) )0

- M
g g H;ﬂf Ihl:]l'l'g_
[
cH,
Compound 25, 125MHz, COCI3
' i) l i ._L I. | ﬁ-’JL
£ ;T T T
?.IE | ?;D 5:5 EI.U | 5{.5 EIU 4I5 4.ID | 3I5 3:0 1:5 EIIJ 1I5 | llﬂ 015
f1 (ppm)

S 40



[TKPE0_GARBON_01 REN A - d 5 REGRENTREE| B B
kP60 22 | SR g g i = ESHRRARRARN 9 = N
v N | | | N dY VT
~E000
. !
b2 L7000
i
~E&000
Hy | : : — 5000
—4000
Compound 25, 125MHz, CDCI3 I
~3000
2000
Iy
! I
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 S0 B0 To Gl 50 40 30 20 10 ]
f1 (ppm)

S41



