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1. General information

All commercially available reagents and solvents (purchased from Sigma-Aldrich, TCI, Alfa-
Aesar, Acros, Combi-block) were used without further purification unless otherwise noted. All
reactions were carried out in oven-dried round bottom flask & seal tube. Reactions were
monitored by thin layer chromatography on silica gel 60 F254 plate (Merck, Darmstadt,
Germany) using UV illumination at 254 nm (VL-4.LC, Vilber Lourmat, Eberhardzell, Germany).
Column chromatography was performed on silica gel (230~400 mesh; Zeochem, Lake Zurich,
Switzerland), using mixture of hexane and EtOAc as eluents. Melting points were measured on
a Biichi B-540 melting point apparatus and were not corrected. Nuclear magnetic resonance ('H-
NMR and *C-NMR) spectra were measured on JEOL JNM-ECZ400s [400 MHz (‘H), 100 MHz
("3C)] spectrometer. The chemical shifts are given in parts per million (ppm) on the delta ()
scale. The solvent peak was used as a reference value, for 'H NMR: CDCl; = 7.26 ppm, DMSO-
ds = 2.50 ppm; for *C NMR: CDCl; = 77.16 ppm, DMSO-ds = 39.52 ppm. Coupling constants
(/) are expressed in hertz (Hz). All high-resolution mass spectra (HR-MS) were acquired using
fast atom bombardments (FAB) ionization method on a double-focusing magnetic sector mass
spectrometer, JMS-700 MStation mass spectrometer (JEOL, Tokyo, Japan). Melting points were

measured on a Biichi B-540 melting point apparatus.
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2. Supplementary tables

Table S1. Optimization for quinazolinones using 2-nitrobenzonitrile
CN Fe3(CO)12 (X mOl%)
PN TMAO (2x mol%) NH
+ HO” "Ph _
NO, Toluene, 160°C, 48 h N

Entry  Time (hr) Catalyst (mol%o) Base/Additive Yield (%)?

1 48 3 - 43

2 48 3 K-OtBu 38

3 48 3 KOH 10

4 48 3 NH4,OH -

5 48 3 Water Trace
6 48 6 - 66

Table S2. Optimization for pyrrolo[1,2-a]quinoxalines

— Fes(CO)»lz(X mol%) N /
N/ TMAO (2x mol%) @
- —
(X N

CPME, 160°C, 48 h

NO,

Entry Catalyst (mol %) Atmosphere  Time (hr) Yield (%)?
1 Fes(CO)12(2) 0 24 trace®

2 Fes(CO)12 (2) Ar 24 27

3 Fes(CO)12(2) Ar 48 30

4 Fes(CO)12 (3) Ar 48 85

5 Fes(CO)12 (4) Ar 48 90

6° Fes(CO)12 (4) Ar 48 85

[a] Yields refer to isolated products. [b] Dihydro-quinoxaline was observed as a major product. [C]

Toluene was used instead of CPME.

S5



3. Synthetic procedures for substrates

List of substrates

(0] 0] 0] (0] (0]
M
n-Me NH, N NN N
H H H H
N02 N02 N02 NO2 N02
1a 1b 1c 1d 1e

by i i 1
Ph _Ph
N" Me N~ >Ph N7 N N
H H H H H
NO, NO, NO, NO, NO,

1f 1g 1h 1i 1j

(0] (0] (0] (0] (0]
.Me F _Me _Me | .Me .Me
N N N N N
H H H H H
MeO NO, NO, Br NO, NO, Cl NO,
1k 11 1m 1n 10
(0] (0]
Me N,Me XN N,Me
H | H
—
NO, N NO,
1p 1q

EDCI
O HOBt o
DIPEA _R
= /| OH + HoN-R, ~ o /| H 2
S DCM N
X">No, X-"No,

Synthesis of amide moiety
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To a dried 100 mL round-bottom flask were added 2-nitrobenzoic acid (1.0 equiv.), EDCI (1.2
equiv.), HOBLt (1.2 equiv.), dry DCM (0.2 M) under an argon atmosphere. The reaction mixture
was stirred at room temperature for 30 min. Subsequently, the corresponding alkyl amine (1.2
equiv.) and DIPEA (3 equiv.) were added to the mixture. The reaction mixture was stirred
overnight at room temperature. Upon completion, the reaction was quenched with H2O (50 mL),
and extracted with DCM (2 x 50 mL). The combined organic layers were washed with brine (50
mL), dried over anhydrous MgSOs, filtered, and concentrated under reduced pressure. The crude
residue was purified by flash column chromatography on silica gel to afford the desired amide

product.

)

.Me
N
(I
NO,

1a
N-methyl-2-nitrobenzamide (1a)

: Following the above procedure, 2-nitrobenzoic acid (334.2 mg, 2.0 mmol), methylamine
hydrochloride (162.1 mg, 2.4 mmol) were used as a starting material. After purification by
column chromatography (hexane : EtOAc =1 : 1), 1a was obtained as white solid (328.6 mg,
91% yield); mp = 107-109 °C; '"H-NMR (400 MHz, CDCls) & 7.99 (dd, J = 8.0, 1.1 Hz, 1H),
7.62 (td,J=7.5,1.2 Hz, 1H), 7.54 (td, J=7.8, 1.4 Hz, 1H), 7.45 (dd, J= 7.4, 1.4 Hz, 1H), 6.23
(s, 1H), 2.94 (d, J = 5.1 Hz, 3H); ®*C-NMR (100 MHz, CDCl3) § 167.3, 146.5, 133.8, 133.0,
130.5, 128.8, 124.6, 27.0; HRMS (FAB) m/z: [M + H]" Calcd for CsHoN>O3 181.0613; Found
181.0615.

N/\/Me
H
NO,

1c
2-nitro-N-propylbenzamide (1c)
: Following the above procedure, 2-nitrobenzoic acid (501.4 mg, 3.0 mmol), propylamine (212.8

mg, 3.6 mmol) were used as a starting material. After purification by column chromatography
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(hexane : EtOAc =1 : 1), 1a was obtained as white solid (506.0 mg, 81% yield); mp = 70-72 °C;
'H-NMR (400 MHz, CDCl3) & 7.99 (dd, J= 8.2, 0.9 Hz, 1H), 7.62 (td, J= 7.4, 1.1 Hz, 1H), 7.53
(td, J=7.8, 1.2 Hz, 1H), 7.46 (dd, J=7.8, 1.4 Hz, 1H), 6.11 (s, 1H), 3.38-3.33 (m, 2H), 1.62 (td,
J=14.6, 7.3 Hz, 2H), 0.96 (t, J = 7.5 Hz, 3H); 3C-NMR (100 MHz, CDCls) § 166.6, 146.5,
133.7, 133.3, 130.4, 128.8, 124.6, 42.1, 22.6, 11.5; HRMS (FAB) m/z: [M + H]" Calcd for
Ci10H13N203 209.0926; Found 209.0932.

N/\/
H
NO,

1d
N-allyl-2-nitrobenzamide (1d)
: Following the above procedure, 2-nitrobenzoic acid (501.4 mg, 3.0 mmol), allylamine
hydrochloride (336.8 mg, 3.6 mmol) were used as a starting material. After purification by
column chromatography (hexane : EtOAc =1 : 1), 1d was obtained as white solid (578.0 mg,
93% yield); mp = 68-70 °C; '"H-NMR (400 MHz, CDCls) & 8.01 (dd, J = 8.3, 0.9 Hz, 1H), 7.64
(td, J=7.4, 1.4 Hz, 1H), 7.55 (td, J=7.8, 1.7 Hz, 1H), 7.49 (dd, J= 7.4, 1.4 Hz, 1H), 6.17 (s,
1H), 5.95-5.86 (m, 1H), 5.27 (dq, J=17.1, 1.5 Hz, 1H), 5.17 (dq, J=10.1, 1.4 Hz, 1H), 4.03 (tt,
J=5.8, 1.5 Hz, 2H); ®*C-NMR (100 MHz, CDCls) § 166.5, 146.5, 133.8, 133.5, 133.0, 130.6,
128.8, 124.6, 117.3, 42.7, HRMS (FAB) m/z: [M + H]" Calcd for C1oH11N203 207.0770; Found
207.0766.

A
H
NO,

1e
N-(but-3-en-1-yl)-2-nitrobenzamide (1e)
: Following the above procedure, 2-nitrobenzoic acid (501.4 mg, 3.0 mmol), 3-buten-1-amine
(256.0 mg, 3.6 mmol) were used as a starting material. After purification by column
chromatography (hexane : EtOAc =1: 1), 1e was obtained as white solid (575.2 mg, 87% yield);
mp = 70-72 °C; 'H-NMR (400 MHz, CDCI3) & 8.04 (dd, J = 8.0, 1.1 Hz, 1H), 7.65 (td, J = 7.5,
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1.2 Hz, 1H), 7.56 (td, J = 7.8, 1.4 Hz, 1H), 7.49 (dd, J = 7.6, 1.6 Hz, 1H), 5.89-5.76 (m, 2H),
5.19-5.10 (m, 2H), 3.53 (q, J = 6.4 Hz, 2H), 2.43-2.37 (m, 2H); *C-NMR (100 MHz, CDCl;) &
166.6, 146.6, 135.1, 133.8, 133.2, 130.5, 128.8, 124.7, 117.8, 39.2, 33.5; HRMS (FAB) m/z: [M]
Calcd for C11H13N205 221.0926; Found 221.0930.

1f
N-isopropyl-2-nitrobenzamide (1f)
: Following the above procedure, 2-nitrobenzoic acid (501.4 mg, 3.0 mmol), isopropylamine
(212.8 mg, 3.6 mmol) were used as a starting material. After purification by column
chromatography (hexane : EtOAc =1 : 1), 1f was obtained as white solid (513.2 mg, 82% yield);
mp = 139-141 °C; '"H-NMR (400 MHz, CDCl3)  8.04 (d, J = 7.8 Hz, 1H), 7.65 (t, J= 7.3 Hz,
1H), 7.55 (t, J= 7.8 Hz, 1H), 7.50 (d, J = 7.3 Hz, 1H), 5.66 (s, 1H), 4.28 (td, /= 13.5, 6.9 Hz,
1H), 1.27 (d, J = 6.2 Hz, 6H); 3C-NMR (100 MHz, CDCls) § 165.8, 146.5, 133.8, 133.5, 130.4,
128.9, 124.6, 42.5, 22.6; HRMS (FAB) m/z: [M + H]" Calcd for CioHi3N>03 209.0926; Found
209.0930.

0]

L0

19

N-benzyl-2-nitrobenzamide (1g)

: Following the above procedure, 2-nitrobenzoic acid (501.4 mg, 3.0 mmol), benzylamine (385.7
mg, 3.6 mmol) were used as a starting material. After purification by column chromatography
(hexane : EtOAc =1 : 1), 1g was obtained as white solid (670.6 mg, 87% yield); mp = 120-
122 °C; "H-NMR (400 MHz, CDCl3) & 8.05 (dd, J = 8.3, 0.9 Hz, 1H), 7.66 (td, J= 7.5, 1.2 Hz,
1H), 7.59-7.51 (m, 2H), 7.41-7.28 (m, 5H), 6.12 (s, 1H), 4.64 (d, J= 5.5 Hz, 2H); **C-NMR (100
MHz, CDCl3) 8 166.4, 146.6, 137.5, 133.8, 133.0, 130.7, 129.0, 128.8, 128.2, 128.0, 124.8, 44.5;
HRMS (FAB) m/z: [M] Calcd for C14H13N203 257.0926; Found 257.0935.
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0
L

NO,

1h

2-nitro-N-phenethylbenzamide (1h)
: Following the above procedure, 2-nitrobenzoic acid (501.4 mg, 3.0 mmol), phenethylamine
(436.3 mg, 3.6 mmol) were used as a starting material. After purification by column
chromatography (hexane : EtOAc = 1.5 : 1), 1h was obtained as white solid (563.8 mg, 70%
yield); mp = 117-119 °C; 'H-NMR (400 MHz, CDCls) § 8.03 (dd, J= 8.2, 0.9 Hz, 1H), 7.63 (td,
J=17.4,1.2Hz, 1H), 7.55 (td, J=7.9, 1.5 Hz, 1H), 7.40 (dd, J= 7.3, 1.4 Hz, 1H), 7.34-7.21 (m,
5H), 5.85 (s, 1H), 3.74 (q, J= 6.6 Hz, 2H), 2.97 (t,J = 6.9 Hz, 2H); *C-NMR (100 MHz, CDCl;)
0 166.6, 146.6, 138.8, 133.8, 133.2, 130.6, 129.0, 128.9, 128.7, 126.8, 124.7, 41.3, 35.4; HRMS
(FAB) m/z: [M + H]" Calcd for CisHisN»O3 271.1083; Found 271.1087.

0 (j
[I N
§
NO,

1i

2-nitro-N-phenylbenzamide (1i)

: Following the above procedure, 2-nitrobenzoic acid (501.4 mg, 3.0 mmol), aniline (335.3 mg,
3.6 mmol) were used as a starting material. After purification by column chromatography
(hexane : EtOAc = 1.5 : 1), 1i was obtained as white solid (595.2 mg, 82% yield); mp = 154-
156 °C; 'TH-NMR (400 MHz, CDCl3) 6 8.11 (d, J = 7.8 Hz, 1H), 7.72 (t, J = 7.4 Hz, 1H), 7.45-
7.67 (5H), 7.38 (t,J="7.8 Hz, 2H), 7.19 (t,J= 7.4 Hz, 1H); ®C-NMR (100 MHz, CDCl3) § 164.5,
146.5, 137.4, 134.1, 133.0, 130.9, 129.3, 128.8, 125.4, 124.9, 120.6; HRMS (FAB) m/z: [M]
Calcd for C13H11N203 243.0770; Found 243.0764.
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0 iO
[;[ “N
§
NO,

1j

N-(naphthalen-1-yl)-2-nitrobenzamide (1))

: Following the above procedure, 2-nitrobenzoic acid (501.4 mg, 3.0 mmol), 1-naphthylamine
(515.5 mg, 3.6 mmol) were used as a starting material. After purification by column
chromatography (hexane : EtOAc = 1.5 : 1), 1j was obtained as brown solid (240.3 mg, 27%
yield); mp = 202-204 °C; 'H-NMR (400 MHz, DMSO-dg) & 10.72 (s, 1H), 8.20 (d, J = 8.3 Hz,
1H), 8.14 (t, J = 4.8 Hz, 1H), 8.00-7.90 (m, 3H), 7.86 (d, J = 8.3 Hz, 1H), 7.82-7.75 (m, 2H),
7.60-7.56 (m, 3H); °C-NMR (100 MHz, DMSO-ds) 5 165.2, 146.6, 134.2, 133.8, 132.9, 130.9,
129.5, 128.3, 128.1, 126.2, 126.1, 126.1, 125.6, 124.3, 122.9, 122.6; HRMS (FAB) m/z: [M +
H]" Calcd for C17Hi3N203 293.0926; Found 293.0917.

.Me
N
o8
MeO N02

1k

4-methoxy-N-methyl-2-nitrobenzamide (1k)

: Following the above procedure, 4-methoxy-2-nitrobenzoic acid (197.2 mg, 1.0 mmol),
methylamine hydrochloride (81.0 mg, 1.2 mmol) were used as a starting material. After
purification by column chromatography (hexane : EtOAc =1 : 1), 1k was obtained as white
solid (190.8 mg, 91% yield); mp = 162-164 °C; '"H-NMR (400 MHz, CDCl3) § 7.48 (d, J=2.3
Hz, 1H), 7.42 (d, J= 8.2 Hz, 1H), 7.13 (dd, J = 8.5, 2.5 Hz, 1H), 5.86 (s, 1H), 3.89 (s, 3H), 2.99
(d, J = 5.0 Hz, 3H); *C-NMR (100 MHz, CDCls) § 167.1, 160.9, 148.1, 129.9, 125.2, 119.3,
109.7,56.2,27.2; HRMS (FAB) m/z: [M + H]" Calcd for CoH11N204 211.0719; Found 211.0713.
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o]

M
H
Cl NO,

11

4-chloro-N-methyl-2-nitrobenzamide (11)

: Following the above procedure, 4-chloro-2-nitrobenzoic acid (604.7 mg, 3.0 mmol),
methylamine hydrochloride (243.1 mg, 3.6 mmol) were used as a starting material. After
purification by column chromatography (hexane : EtOAc =1 : 1), 11 was obtained as white solid
(547.2 mg, 85% yield); mp = 150-152 °C; 'H-NMR (400 MHz, CDCl3) & 8.01 (d, J = 1.8 Hz,
1H), 7.62 (dd, J= 8.3, 1.8 Hz, 1H), 7.45 (d, J = 7.8 Hz, 1H), 5.99 (s, 1H), 3.00 (d, J = 4.6 Hz,
3H); ®*C-NMR (100 MHz, CDCls) § 166.2, 147.2, 136.6, 133.8, 131.3, 130.0, 124.9, 27.2;
HRMS (FAB) m/z: [M + H]" Calcd for CsHgCIN»O3 215.0223; Found 215.0221.

0]

.M
ool
H
Br N02

1m

4-bromo-N-methyl-2-nitrobenzamide (1m)

: Following the above procedure, 4-bromo-2-nitrobenzoic acid (738.1 mg, 3.0 mmol),
methylamine hydrochloride (243.1 mg, 3.6 mmol) were used as a starting material. After
purification by column chromatography (hexane : EtOAc =1 : 1), Im was obtained as white
solid (646.6 mg, 85% yield); mp = 180-182 °C; 'H-NMR (400 MHz, DMSO-ds) & 8.66 (d, J =
4.1 Hz, 1H), 8.26 (d, J = 1.8 Hz, 1H), 8.00 (dd, J = 8.3, 1.8 Hz, 1H), 7.57 (d, J = 8.3 Hz, 1H),
2.75 (d, J = 4.6 Hz, 3H); 3C-NMR (100 MHz, DMSO-ds) § 164.8, 148.0, 136.1, 131.1, 130.7,
126.8, 122.8, 26.1; HRMS (FAB) m/z: [M + H]" Calcd for CsHsBrN>O3 258.9718; Found
258.9724.

o]

M .M
H
NO,

1n
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N,5-dimethyl-2-nitrobenzamide (1n)

: Following the above procedure, 5-methyl-2-nitrobenzoic acid (543.4 mg, 3.0 mmol),
methylamine hydrochloride (243.1 mg, 3.6 mmol) were used as a starting material. After
purification by column chromatography (hexane : EtOAc =1 : 1), In was obtained as white
solid (461.8 mg, 79% yield); mp = 129-131 °C; 'H-NMR (400 MHz, CDCl3) § 7.92 (d, J = 8.7
Hz, 1H), 7.31 (dd, J = 8.3, 1.4 Hz, 1H), 7.25 (d, /= 1.4 Hz, 1H), 6.05 (s, 1H), 2.96 (d, /= 5.1
Hz, 3H), 2.43 (s, 3H); ®*C-NMR (100 MHz, CDCl3) & 167.6, 145.5, 144.1, 133.2, 130.8, 129.4,
124.7,27.0,21.5; HRMS (FAB) m/z: [M + H]" Calcd for CoH11N203 195.0770; Found 195.0778.

0]

F M
H
NO,

1o

5-fluoro-N-methyl-2-nitrobenzamide (10)

: Following the above procedure, 5-fluoro-2-nitrobenzoic acid (555.3 mg, 3.0 mmol),
methylamine hydrochloride (243.1 mg, 3.6 mmol) were used as a starting material. After
purification by column chromatography (hexane : EtOAc =1 : 1), 1o was obtained as white
solid (495.5 mg, 83% yield); mp = 124-126 °C; 'H-NMR (400 MHz, CDCl3) § 8.10 (q, J = 4.6
Hz, 1H), 7.24-7.14 (m, 2H), 6.13 (s, 1H), 2.97 (d, J= 5.3 Hz, 3H); *C-NMR (100 MHz, CDCl5)
0 166.3 (d, Jcr = 257.8 Hz), 166.0, 163.7 (d, Jcr = 257.8 Hz), 142.4, 136.0 (d, Jcr = 7.6 Hz),
135.9 (d, Jcr=7.6 Hz), 127.7, 127.6, 117.5 (d, Jcr= 22.9 Hz), 117.3 (d, Jcr = 22.9 Hz), 116.4 (d,
Jer=24.8 Hz), 116.2 (d, Jcr = 24.8 Hz), 27.1; "F-NMR (376 MHz, CDCl3) § -101.41; HRMS
(FAB) m/z: [M + H]" Calcd for CsHsFN203 199.0519; Found 199.0516.

l\dk -
N
H
NO,

1p
5-iodo-N-methyl-2-nitrobenzamide (1p)
: Following the above procedure, 5-iodo-2-nitrobenzoic acid (439.5 mg, 1.5 mmol), methylamine

hydrochloride (121.5 mg, 1.8 mmol) were used as a starting material. After purification by
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column chromatography (hexane : EtOAc =1 : 1), 1p was obtained as white solid (404.0 mg,
88% vyield); mp = 195-197 °C; '"H-NMR (400 MHz, CDCl3) & 7.92 (dd, J = 8.7, 1.8 Hz, 1H),
7.85 (d, J = 1.8 Hz, 1H), 7.77 (d, J = 8.7 Hz, 1H), 5.86 (s, 1H), 3.02 (d, J = 5.1 Hz, 3H); *C-
NMR (100 MHz, CDCI3) & 165.6, 146.0, 139.7, 137.9, 134.3, 126.0, 101.2, 27.2; HRMS (FAB)
m/z: [M + H]" Calcd for CgHsIN2O3 306.9580; Found 306.9563.

.Me
N
H
NO,

| A

N7
1q

N-methyl-2-nitronicotinamide (1q)

: Following the above procedure, 2-nitronicotinic acid (504.3 mg, 3.0 mmol), methylamine

hydrochloride (243.1 mg, 3.6 mmol) were used as a starting material. After purification by

column chromatography (hexane : EtOAc =1 : 2), 1q was obtained as white solid (385.8 mg,

71% yield); mp = 163-165 °C; 'H-NMR (400 MHz, CDCls) § 8.62 (q, J= 2.1 Hz, 1H), 8.04 (dd,

J=1.8, 1.8 Hz, 1H), 7.67 (dd, J = 7.7, 4.7 Hz, 1H), 6.01 (s, 1H), 3.03 (d, J = 5.0 Hz, 3H); 13C-

NMR (100 MHz, CDCls3) 4 164.8, 149.8, 139.3, 128.2, 127.1, 27.3; HRMS (FAB) m/z: [M + H]"

Calcd for C7HsN303 182.0566; Found 182.0571.

Starting materials 8a, 8b, 8e were synthesized through known procedures and characterization

data were consistent with the literature.?
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4. Synthesis of quinazolinones

4-1. General procedure A using N-substituted 2-nitrobenzamide

To an oven-dried borosilicate glass tube were added substrate 1 (0.30 mmol, 1.0 equiv.), alcohol
2 (0.60 mmol, 2.0 equiv.), Fe3(CO)12 (4.5 mg, 3 mol%), and trimethylamine N-oxide (1.4 mg, 6
mol%) under an argon atmosphere. The tube was sealed with a rubber septum and flushed with
argon balloon. Toluene (0.3 mL) was then added via syringe. The reaction vessel was recharged
with Ar, then tightly sealed with a screw cap, and the mixture was stirred at 160 °C in an oil bath
for 48 h. After completion, the reaction mixture was cooled to room temperature. The crude
residue was directly purified by flash column chromatography on silica gel to afford the desired

product.

3-methyl-2-phenylquinazolin-4(3H)-one (3aa)

: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), benzyl alcohol 2a (62.1 uL, 0.6
mmol) were used as starting material. After purification by column chromatography (hexane :
EtOAc = 4 : 1), 3aa was obtained as white solid (64.5 mg, 91% yield); mp = 101-103 °C; 'H-
NMR (400 MHz, CDCls) 6 8.34-8.32 (m, 1H), 7.75 (dd, J=4.8, 1.6 Hz, 2H), 7.58-7.48 (m, 6H),
3.50 (s, 3H); *C-NMR (100 MHz, CDCl3) § 162.8, 156.3, 147.4, 135.5, 134.5, 130.2, 129.0,
128.1, 127.6, 127.1, 126.8, 120.7, 34.4; HRMS (FAB) m/z: [M + H]" Caled for CisHi3N>O
237.1028; Found 237.1026.
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3-methyl-2-(p-tolyl)quinazolin-4(3H)-one (3ab)

: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), 4-methylbenzyl alcohol 2b (73.3
mg, 0.6 mmol) were used as starting material. After purification by column chromatography
(hexane : EtOAc =4 : 1), 3ab was obtained as white solid (56.5 mg, 75% yield); mp = 128-
130 °C; 'H-NMR (400 MHz, CDCl3) § 8.33-8.30 (m, 1H), 7.76-7.70 (m, 2H), 7.50-7.44 (m, 3H),
7.32(d, J=17.8 Hz, 2H), 3.50 (s, 3H), 2.43 (s, 3H); *C-NMR (100 MHz, CDCl3) § 162.9, 156.4,
147.5, 140.4, 134.3, 132.7, 129.6, 128.1, 127.6, 126.9, 126.8, 120.6, 34.4, 21.5; HRMS (FAB)
m/z: [M + H]" Calcd for C16Hi5N20 251.1184; Found 251.1190.

2-(4-methoxyphenyl)-3-methylquinazolin-4(3H)-one (3ac)

: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), 4-methoxybenzyl alcohol 2¢ (74.7
uL, 0.6 mmol) were used as starting material. After purification by column chromatography
(hexane : EtOAc =4 : 1), 3ac was obtained as white solid (53.5 mg, 67% yield); mp = 140-
142 °C; '"H-NMR (400 MHz, CDCl3) § 8.32-8.30 (m, 1H), 7.76-7.71 (m, 2H), 7.53 (dt, J = 9.3,
2.3 Hz, 2H), 7.49-7.45 (m, 1H), 7.02 (dt, J = 9.2, 2.4 Hz, 2H), 3.87 (s, 3H), 3.52 (s, 3H); *C-
NMR (100 MHz, CDCl3) 8 163.1, 161.1, 156.1, 147.5, 134.4, 129.9, 127.9, 127.5, 126.9, 126.8,

120.5, 114.3, 55.6, 34.6; HRMS (FAB) m/z: [M + H]* Caled for Ci6H1sN202 267.1134; Found
267.1131.

2-(4-fluorophenyl)-3-methylquinazolin-4(3H)-one (3ad)
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: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), 4-fluorobenzyl alcohol 2d (65.5
uL, 0.6 mmol) were used as starting material. After purification by column chromatography
(hexane : EtOAc =4 : 1), 3ad was obtained as white solid (57.6 mg, 76% yield); mp = 163-
165 °C; '"H-NMR (400 MHz, CDCls) & 8.32 (dd, J = 8.5, 1.1 Hz, 1H), 7.78-7.74 (m, 1H), 7.71
(dd, J = 8.2, 0.9 Hz, 1H), 7.61-7.56 (m, 2H), 7.52-7.48 (m, 1H), 3.50 (s, 3H); '*C-NMR (100
MHz, CDCl3) 6 165.0 (d, Jcr = 249.4 Hz), 162.8, 162.5 (d, Jcr = 249.4 Hz), 155.3, 147.3, 134.5,
131.7 (d, Jcr= 2.8 Hz), 131.7 (d, Jcr = 2.8 Hz), 130.4 (d, Jcr = 8.6 Hz), 130.4 (d, Jcr = 8.6 Hz),
127.6 (d, Jcr = 33.6 Hz), 127.3 (d, Jcr = 33.6 Hz), 126.8, 120.6, 116.3 (d, Jcr = 22.1 Hz), 116.1
(d, Jer = 22.1 Hz), 34.4; YF-NMR (376 MHz, CDCl;5) § -113.71; HRMS (FAB) m/z: [M + H]*
Calcd for C15H12FN2O 255.0934; Found 255.0941.

3ae
2-(4-chlorophenyl)-3-methylquinazolin-4(3H)-one (3ae)
: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), 4-chlorobenzyl alcohol 2e (85.5
mg, 0.6 mmol) were used as starting material. After purification by column chromatography
(hexane : EtOAc =4 : 1), 3ae was obtained as white solid (73.6 mg, 91% yield); mp = 169-
171 °C; '"H-NMR (400 MHz, CDCls) § 8.32 (dd, J = 7.6, 1.1 Hz, 1H), 7.78-7.71 (m, 2H), 7.55-
7.49 (m, 5H), 3.49 (s, 3H); *C-NMR (100 MHz, CDCl3) § 162.7, 155.2, 147.2, 136.6, 134.6,
133.8,129.7,129.3, 128.7, 128.3, 127.5, 127.4, 126.9, 120.6, 34.4; HRMS (FAB) m/z: [M + H]*
Calcd for Ci5H12CIN>O 271.0638; Found: 271.0640.

2-(4-bromophenyl)-3-methylquinazolin-4(3H)-one (3af)
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: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), 4-bromobenzyl alcohol 2f (112.2
mg, 0.6 mmol) were used as starting material. After purification by column chromatography
(hexane : EtOAc = 4 : 1), 3af was obtained as white solid (76.0 mg, 80% yield); mp = 165-
167 °C; '"H-NMR (400 MHz, CDCl3) & 8.33 (dd, J = 8.0, 1.1 Hz, 1H), 7.79-7.71 (m, 2H), 7.68
(dt, J = 8.9, 2.2 Hz, 2H), 7.53-7.49 (m, 1H), 7.47 (dt, J = 8.6, 2.1 Hz, 2H), 3.50 (s, 3H); 13C-
NMR (100 MHz, CDCIl3) 6 162.7, 155.2, 147.3, 134.6, 134.4, 132.3, 129.9, 127.7, 127.4, 126.9,
124.7, 120.7, 34.4; HRMS (FAB) m/z: [M + H]" Calcd for CisH12BrN>O 315.0133; Found
315.0140.

3ag

2-(4-iodophenyl)-3-methylquinazolin-4(3H)-one (3ag)

: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), 4-iodobenzyl alcohol 2g (140.4
mg, 0.6 mmol) were used as starting material. After purification by column chromatography
(hexane : EtOAc =4 : 1), 3ag was obtained as white solid (77.0 mg, 71% yield); mp = 167-
169 °C; '"H-NMR (400 MHz, CDCl3) & 8.32 (d, J = 7.8 Hz, 1H), 7.88 (d, J = 8.7 Hz, 2H), 7.78-
7.72 (m, 2H), 7.53-7.49 (m, 1H), 7.33 (d, J = 8.2 Hz, 2H), 3.49 (s, 3H); 3*C-NMR (100 MHz,
CDCl3) 0 162.6, 155.4, 147.1, 138.2, 134.7, 134.6, 129.9, 127.5, 127.4, 126.9, 120.6, 96.7, 34.4;
HRMS (FAB) m/z: [M + H]" Calcd for CisH12IN20 362.9994; Found 362.9997.

3ah
3-methyl-2-(4-(trifluoromethyl)phenyl)quinazolin-4(3H)-one (3ah)
: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), 4-(trifluoromethyl)benzyl alcohol

2h (82.2 pL, 0.6 mmol) were used as starting material. After purification by column
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chromatography (hexane : EtOAc =4 : 1), 3ah was obtained as white solid (65.3 mg, 72% yield);
mp = 132-134 °C; '"H-NMR (400 MHz, CDCl3) § 8.34 (dd, J= 7.5, 1.1 Hz, 1H), 7.82-7.71 (m,
6H), 7.53 (td, J = 7.4, 1.5 Hz, 1H), 3.49 (s, 3H); *C-NMR (100 MHz, CDCls) § 162.6, 154.8,
147.3, 138.9, 134.7, 132.8 (q, Jcr = 32.6 Hz), 132.5 (9, Jcr = 32.6 Hz), 132.2 (9, Jcr = 32.6 Hz),
131.8 (g, Jcr = 32.6 Hz), 128.8, 127.7, 127.6, 126.9, 126.2 (q, Jcr = 2.8 Hz), 126.2 (q, JcFr = 2.8
Hz), 126.1 (q, Jcr = 2.8 Hz), 126.1 (q, Jcr = 2.8 HZz), 125.2 (d, Jcr = 271.4 Hz), 122.4 (d, JcF =
271.4 Hz), 120.8, 34.3; YF-NMR (376 MHz, CDCl3) & -62.86; HRMS (FAB) m/z: [M + H]"
Calcd for C16H12F3N20 305.0902; Found 305.0908.

3ai
4-(3-methyl-4-oxo-3,4-dihydroquinazolin-2-yl)benzonitrile (3ai)
: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), 4-cyanobenzyl alcohol 2i (79.9
mg, 0.6 mmol) were used as starting material. After purification by column chromatography
(hexane : EtOAc=4: 1), 3ai was obtained as white solid (52.0 mg, 66% yield); mp =231-233 °C;
'"H-NMR (400 MHz, CDCls) & 8.33 (dd, J = 8.0, 1.1 Hz, 1H), 7.85-7.83 (m, 2H), 7.78 (td, J =
7.6, 1.4 Hz, 1H), 7.73-7.70 (m, 3H), 7.56-7.52 (m, 1H), 3.48 (s, 3H); *C-NMR (100 MHz, CDCl5)
0162.4,154.2,147.1,139.5, 134.7, 132.8, 129.2, 127.8, 127.7, 126.9, 120.8, 118.0, 114.2, 34.3;
HRMS (FAB) m/z: [M + H]" Calcd for C1sH12N30 262.0980; Found 262.0986.

OMe

3aj
methyl 4-(3-methyl-4-oxo0-3,4-dihydroquinazolin-2-yl) benzoate (3aj)
Following the general procedure A, 1la (54.0 mg, 0.3 mmol), methyl-4-
(hydroxymethyl)benzoate 2j (122.5 pL, 0.6 mmol) were used as starting material. After
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purification by column chromatography (hexane : EtOAc = 4 : 1), 3aj was obtained as white
solid (29.4 mg, 33% yield); mp = 200-202 °C; 'H-NMR (400 MHz, CDCl3) § 8.34 (dd, J = 8.7,
0.9 Hz, 1H), 8.21 (dt, J = 8.3, 1.8 Hz, 2H), 7.80-7.73 (m, 2H), 7.67 (dt, J = 8.3, 1.8 Hz, 2H),
7.55-7.51 (m, 1H), 3.97 (s, 3H), 3.48 (s, 3H); '>*C-NMR (100 MHz, CDCl5) § 166.3, 162.6, 155.3,
147.1, 139.3, 134.7, 131.8, 130.3, 128.4, 127.6, 127.5, 126.9, 120.7, 52.6, 34.3; HRMS (FAB)
m/z: [M + H]" Calcd for Ci7H1sN203 295.1083; Found 295.1080.
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3-methyl-2-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)quinazolin-4(3H)-one (3ak)

: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), 4-(hydroxymethyl)phenylboronic
acid pinacol ester 2k (140.5 mg, 0.6 mmol) were used as starting material. After purification by
column chromatography (hexane : EtOAc = 5 : 1), 3ak was obtained as white solid (30.4 mg,
28% yield); mp = 107-109 °C; 'H-NMR (400 MHz, CDCls) § 8.33 (d, J = 7.8 Hz, 1H), 7.96 (d,
J=17.8 Hz, 2H), 7.76 (t, J = 2.1 Hz, 2H), 7.56 (d, J = 8.2 Hz, 2H), 7.53-7.49 (m, 1H), 3.47 (s,
3H), 1.37 (s, 12H); *C-NMR (100 MHz, CDCls) § 162.8, 156.2, 147.4, 137.8, 135.3, 134.5,
127.7, 127.4, 127.2, 126.9, 120.7, 84.3, 34.3, 25.0; HRMS (FAB) m/z: [M + H]" Calcd for
C21H24BN203 363.1880; Found 363.1883.
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3-methyl-2-(m-tolyl)quinazolin-4(3H)-one (3al)
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: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), 3-methylbenzyl alcohol 21 (72.2
uL, 0.6 mmol) were used as starting material. After purification by column chromatography
(hexane : EtOAc =4 : 1), 3al was obtained as white solid (60.1 mg, 80% yield); mp = 119-120 °C;
'H-NMR (400 MHz, CDCls) § 8.32 (dt, J = 7.9, 1.0 Hz, 1H), 7.77-7.72 (m, 2H), 7.51-7.47 (m,
1H), 7.40 (t, J= 7.5 Hz, 2H), 7.34-7.31 (m, 2H), 3.49 (s, 3H), 2.43 (s, 3H); '*C-NMR (100 MHz,
CDClh) o 162.8, 156.4, 147.4, 139.0, 135.4, 134.4, 130.9, 128.8, 128.6, 127.6, 127.0, 126.8,
125.0, 120.6, 34.3, 21.5; HRMS (FAB) m/z: [M + H]" Calcd for C16HisN,O 251.1184; Found
251.1185.
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2-(3-methoxyphenyl)-3-methylquinazolin-4(3H)-one (3am)

: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), 3-methylbenzyl alcohol 2m (74.6
puL, 0.6 mmol) were used as starting material. After purification by column chromatography
(hexane : EtOAc =4 : 1), 3am was obtained as white solid (56.2 mg, 70% yield); mp = 108-
110 °C; 'H-NMR (400 MHz, CDCls) § 8.32 (d, J = 7.8 Hz, 1H), 7.76-7.74 (m, 2H), 7.53-7.48
(m, 1H), 7.43 (t, J="7.8 Hz, 1H), 7.12-7.09 (m, 2H), 7.05 (dd, /= 7.8, 2.3 Hz, 1H), 3.86 (s, 3H),
3.49 (s, 3H); *C-NMR (100 MHz, CDCI3) § 162.7, 160.0, 156.1, 147.3, 136.6, 134.4, 130.2,
127.6, 127.2, 126.8, 120.7, 120.3, 116.0, 113.6, 55.6, 34.3; HRMS (FAB) m/z: [M + H]" Calcd
for C16H15N202 267.1134; Found 267.1131.

3an

2-(3-fluorophenyl)-3-methylquinazolin-4(3H)-one (3an)
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: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), 3-fluorobenzyl alcohol 2n (65.0
uL, 0.6 mmol) were used as starting material. After purification by column chromatography
(hexane : EtOAc = 4 : 1), 3an was obtained as white solid (67.0 mg, 89% yield); mp = 159-
161 °C; '"H-NMR (400 MHz, CDCls) § 8.34-8.31 (m, 1H), 7.78-7.71 (m, 2H), 7.54-7.48 (m, 2H),
7.35(dt,J=17.8, 1.3 Hz, 1H), 7.32-7.29 (m, 1H), 7.23 (tq, /= 8.5, 1.1 Hz, 1H), 3.49 (s, 3H); 13C-
NMR (100 MHz, CDCl3) 6 164.0 (d, Jcr = 247.5 Hz), 162.6, 161.6 (d, Jcr = 247.5 Hz), 154.8,
147.2,137.4 (d, Jcr= 7.7 Hz), 137.3 (d, Jcr = 7.7 Hz), 134.6, 130.9 (d, Jcr = 8.6 Hz), 130.8 (d,
Jcr=8.6 Hz), 127.7, 127.4, 126.9, 124.0, 123.9, 120.7, 117.4 (d, Jcr = 21.1 Hz), 117.2 (d, JcF =
21.1 Hz), 115.8 (d, Jcr = 23.1 Hz), 115.5 (d, Jcr = 23.1 Hz), 34.3; ’F-NMR (376 MHz, CDCl;)
8 -110.83; HRMS (FAB) m/z: [M + H]" Caled for CisH;2FN>O 255.0934; Found 255.0930.

3ao

3-methyl-2-(o-tolyl)quinazolin-4(3H)-one (3ao)

: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), 2-methylbenzyl alcohol 20 (70.5
uL, 0.6 mmol) were used as starting material. After purification by column chromatography
(hexane : EtOAc =4 : 1), 3a0 was obtained as white solid (57.8 mg, 77% yield); mp = 85-87 °C;
'H-NMR (400 MHz, CDCI3) § 8.36-8.34 (m, 1H), 7.79-7.73 (m, 2H), 7.54-7.50 (m, 1H), 7.43-
7.39 (m, 1H), 7.36-7.33 (m, 3H), 3.35 (s, 3H), 2.25 (s, 3H); *C-NMR (100 MHz, CDCl3) &
162.6, 156.1, 147.5, 135.4, 135.2, 134.4, 130.9, 130.0, 127.6, 127.2, 126.8, 126.6, 120.8, 32.8,
19.2; HRMS (FAB) m/z: [M + H]" Calcd for Ci6HisN>O 251.1184; Found 251.1185.

2-2-fluorophenyl)-3-methylquinazolin-4(3H)-one (3ap)
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: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), 2-fluorobenzyl alcohol 2¢ (64.5
uL, 0.6 mmol) were used as starting material. After purification by column chromatography
(hexane : EtOAc = 4 : 1), 3ac was obtained as white solid (63.8 mg, 84% yield); mp = 130-
132 °C; '"H-NMR (400 MHz, CDCls) § 8.36-8.33 (m, 1H), 7.79-7.72 (m, 2H), 7.58-7.50 (m, 3H),
7.34 (td,J=17.5, 1.1 Hz, 1H), 7.24-7.20 (m, 1H), 3.48 (d, J= 1.4 Hz, 3H); *C-NMR (100 MHz,
CDCI3) 6 162.3, 160.6 (d, Jcr = 248.4 Hz), 158.1 (d, Jcr= 248.4 Hz), 152.0, 147.4, 134.4, 132.4
(d, Jcr= 7.7 Hz), 132.3 (d, Jcr = 7.7 Hz), 130.3, 130.3, 127.6 (d, Jcr = 23.0 Hz), 127.4 (d, Jcr =
23.0 Hz), 126.8, 125.2, 125.2, 123.8, 123.6, 120.9, 116.3 (d, Jcr = 20.1 Hz), 116.1 (d, Jcr = 20.1
Hz), 32.9 (d, Jcr = 2.9 Hz), 32.9 (d, Jcr = 2.9 Hz); 'F-NMR (376 MHz, CDCl3) 6 -113.71; HRMS
(FAB) m/z: [M + H]" Calcd for CisH12FN>O 255.0934; Found 355.0941.

3aq

3-methyl-2-(naphthalen-2-yl)quinazolin-4(3H)-one (3aq)

: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), 2-naphthalenemethanol 2q (94.9
mg, 0.6 mmol) were used as starting material. After purification by column chromatography
(hexane : EtOAc =5 : 1), 3aq was obtained as white solid (51.5 mg, 60% yield); mp = 155-
157 °C; "H-NMR (400 MHz, CDCl5)  8.38-8.35 (m, 1H), 8.11 (s, 1H), 7.99 (d, /= 8.7 Hz, 1H),
7.93 (dd, J=9.2, 6.0 Hz, 2H), 7.78 (dd, J = 4.8, 1.1 Hz, 2H), 7.64-7.56 (m, 3H), 7.55-7.50 (m,
1H), 3.55 (s, 3H); '*C-NMR (100 MHz, CDCl3) § 162.9, 156.3, 147.6, 134.5, 133.8, 133.1, 132.8,
128.9, 128.7, 128.3, 128.0, 127.7, 127.6, 127.2, 126.9, 124.9, 120.7, 34.5; HRMS (FAB) m/z:
[M + H]" Calcd for C19HisN>O 287.1184; Found 287.1177.
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3-methyl-2-(pyridin-3-yl)quinazolin-4(3H)-one (3ar)

: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), 3-pyridinemethanol 2r (58.3 uL,
0.6 mmol) were used as starting material. After purification by column chromatography (hexane :
EtOAc = 5 : 1), 3ar was obtained as white solid (36.6 mg, 51% yield); mp = 178-180 °C; 'H-
NMR (400 MHz, CDCIl3) 6 8.89 (s, 1H), 8.78 (d, /=4.1 Hz, 1H), 8.33 (dd, J=8.0, 1.1 Hz, 1H),
7.95 (dt,J=7.8, 1.8 Hz, 1H), 7.80-7.72 (m, 2H), 7.55-7.48 (m, 2H), 3.52 (s, 3H); *C-NMR (100
MHz, CDCl3) 6 162.5, 153.4,151.0, 148.9, 147.2,136.0, 134.7,131.7, 127.7,127.7, 126.9, 123.7,
120.7, 34.3; HRMS (FAB) m/z: [M + H]" Caled for C14Hi2N30 238.0980; Found 238.0979.

3as

3-methyl-2-(pyridin-2-yl)quinazolin-4(3H)-one (3as)

: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), 2-pyridinemethanol 2s (57.9 pL,
0.6 mmol) were used as starting material. After purification by column chromatography (hexane :
EtOAc = 5 : 1), 3as was obtained as white solid (49.1 mg, 69% yield); mp = 160-162 °C; 'H-
NMR (400 MHz, CDCl3) & 8.73 (d, J= 3.2 Hz, 1H), 8.35 (d, /= 8.3 Hz, 1H), 7.92 (td, J=7.7,
1.5 Hz, 1H), 7.85 (d, J= 7.8 Hz, 1H), 7.77 (d, J = 3.7 Hz, 2H), 7.55-7.51 (m, 1H), 7.46 (dd, J =
6.7,5.3 Hz, 1H), 3.62 (s, 3H); *C-NMR (100 MHz, CDCl3) § 162.7, 154.1, 153.7, 149.1, 147.1,
137.6,134.4,127.6, 127.5, 127.0, 124.9, 124.6, 121.1, 33.7; HRMS (FAB) m/z: [M + H]" Calcd
for C14H12N30 238.0980; Found 238.0977.
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3-methyl-2-(pyridin-4-yl)quinazolin-4(3H)-one (3at)
: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), 4-pyridinemethanol 2t (65.5 mg,

0.6 mmol) were used as starting material. After purification by column chromatography (hexane :
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EtOAc = 5 : 1), 3at was obtained as white solid (64.1 mg, 90% yield); mp = 181-183 °C; 'H-
NMR (400 MHz, CDCl3) ¢ 8.83 (dd, J =4.6, 1.4 Hz, 2H), 8.33 (dd, J = 8.3, 1.4 Hz, 1H), 7.78
(td, J=7.6, 1.4 Hz, 1H), 7.72 (d, J = 7.8 Hz, 1H), 7.56-7.52 (m, 1H), 7.50 (q, J = 2.0 Hz, 2H),
3.49 (s, 3H); *C-NMR (100 MHz, CDCl3) § 162.4, 153.7, 150.7, 147.2, 142.9, 134.7, 127.8,
127.8,127.0, 122.5, 120.9, 34.1; HRMS (FAB) m/z: [M + H]" Calcd for C14H;2N30 238.0980;
Found 238.0979.
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2-(furan-2-yl)-3-methylquinazolin-4(3H)-one (3au)

: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), furfuryl alcohol 2u (52.1 mg, 0.6
mmol) were used as starting material. After purification by column chromatography (hexane :
EtOAc = 4 : 1), 3au was obtained as white solid (21.5 mg, 32% yield); mp = 121-123 °C; 'H-
NMR (400 MHz, CDCI3) & 8.30 (d, J = 7.8 Hz, 1H), 7.74 (d, J = 3.7 Hz, 2H), 7.65 (d, J= 1.4
Hz, 1H), 7.50-7.44 (m, 1H), 7.16 (d, J= 3.7 Hz, 1H), 6.61 (q,J= 1.7 Hz, 1H), 3.77 (s, 3H); 1*C-
NMR (100 MHz, CDCI3) 6 162.6, 147.7, 147.4, 146.6, 144.9, 134.5, 127.6, 127.2, 126.9, 120.6,
115.8, 112.0, 33.2; HRMS (FAB) m/z: [M + H]" Caled for C13H;1N2O2 227.0821; Found
227.0823.
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3-methyl-2-(thiophen-2-yl)quinazolin-4(3H)-one (3av)

: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), 2-thiophenemethanol 2v (56.8 uL,
0.6 mmol) were used as starting material. After purification by column chromatography (hexane :
EtOAc = 3 : 1), 3av was obtained as white solid (36.2 mg, 50% yield); '"H-NMR (400 MHz,
CDCl) 6 8.30-8.28 (m, 1H), 7.76-7.70 (m, 2H), 7.55 (dd, J = 5.0, 0.9 Hz, 1H), 7.52-7.45 (m,
2H), 7.16 (dd, J = 5.3, 3.9 Hz, 1H), 3.76 (s, 3H); *C-NMR (100 MHz, CDCI3) § 162.9, 150.2,
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147.4,137.2,134.4,129.9,129.5,127.6,127.1, 126.9, 120.3, 34.2; HRMS (FAB) m/z: [M] Calcd
for C13H11N20S 243.0592; Found 243.0596.

(E)-3-methyl-2-styrylquinazolin-4(3H)-one (3aw)

: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), cinnamyl alcohol 2w (73.6 pL,
0.57 mmol) were used as starting material. After purification by column chromatography
(hexane : EtOAc =4 : 1), 3aw was obtained as white solid (61.7 mg, 78% yield); mp = 156-
158 °C; 'H-NMR (400 MHz, CDCls) & 8.28 (dt, J=8.1, 1.0 Hz, 1H), 7.99 (d, J= 15.6 Hz, 1H),
7.76-7.71 (m, 2H), 7.63 (dd, J = 7.6, 1.6 Hz, 2H), 7.46-7.37 (m, 4H), 7.12 (d, J = 15.6 Hz, 1H),
3.76 (s, 3H); *C-NMR (100 MHz, CDCl5) § 162.5, 152.5, 147.6, 141.3, 135.5, 134.3, 130.0,
129.1, 128.0, 127.4, 127.0, 126.6, 120.6, 119.1, 30.9; HRMS (FAB) m/z: [M + H]" Calcd for
C17H15N20 263.1184; Found 263.1180.

3ax

3-methyl-2-(phenylethynyl)quinazolin-4(3H)-one (3ax)

: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), 3-phenyl-2-propyn-1-ol 2x (74.8
pL, 0.6 mmol) were used as starting material. After purification by column chromatography
(hexane : EtOAc =4 : 1), 3ax was obtained as white solid (17.1 mg, 22% yield); mp = 162-
164 °C; "H-NMR (400 MHz, CDCl3) § 8.31-8.29 (m, 1H), 7.78-7.73 (m, 2H), 7.67-7.65 (m, 2H),
7.52-7.40 (m, 4H), 3.87 (s, 3H); *C-NMR (100 MHz, CDCl3) § 161.7, 147.7, 140.7, 134.5, 132.6,
130.6, 128.8, 127.8, 127.6, 126.9, 121.5, 120.4, 94.5, 82.5, 33.0; HRMS (FAB) m/z: [M + H]*
Calcd for C17H13N20 261.1028; Found 261.1031.
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3ay

2-cyclohexyl-3-methylquinazolin-4(3H)-one (3ay)

: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), cyclohexanemethanol 2y (73.8 uL,
0.6 mmol) were used as starting material. After purification by column chromatography (hexane :
EtOAc = 4 : 1), 3ay was obtained as white solid (8.0 mg, 11% yield); mp = 123-125 °C; 'H-
NMR (400 MHz, CDCI3) 6 8.25 (dd, J=17.8, 1.4 Hz, 1H), 7.72-7.67 (m, 1H), 7.64-7.62 (m, 1H),
7.43-7.39 (m, 1H), 3.66 (s, 3H), 2.82 (tt, J=11.4, 3.1 Hz, 1H), 1.97-1.91 (m, 4H), 1.79-1.71 (m,
3H), 1.47-1.30 (m, 3H); *C-NMR (100 MHz, CDCI3) § 163.0, 160.4, 147.6, 134.1, 127.2, 126.8,
126.3, 120.4, 42.5, 31.2, 30.2, 26.3, 26.0; HRMS (FAB) m/z: [M + H]" Calcd for C15sHi9N>O
243.1497; Found 243.1493.
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3az

3-methyl-2-pentylquinazolin-4(3H)-one (3az)

: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), 1-hexanol 2z (75.3 puL, 0.6 mmol)
were used as starting material. After purification by column chromatography (hexane : EtOAc =
4 : 1), 3az was obtained as white solid (8.9 mg, 13% yield); mp = 108-110 °C; 'H-NMR (400
MHz, CDCl) 6 8.25 (dd, J=7.8, 1.4 Hz, 1H), 7.73-7.69 (m, 1H), 7.64 (d, J= 7.8 Hz, 1H), 7.45-
7.40 (m, 1H), 3.63 (s, 3H), 2.82 (t, J = 8.0 Hz, 2H), 1.87-1.80 (m, 2H), 1.50-1.37 (m, 4H), 0.94
(t, J = 7.1 Hz, 3H); 3C-NMR (100 MHz, CDCls) § 162.7, 157.5, 147.4, 134.2, 126.9, 126.9,
126.5, 120.3, 35.9, 31.7, 30.7, 26.8, 22.6, 14.1; HRMS (FAB) m/z: [M + H]" Calcd for
Ci14H19N20 231.1497; Found 231.1494.
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3aaa

3'-methyl-1'H-spiro[cyclohexane-1,2'-quinazolin]|-4'(3'H)-one (3aaa)

: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), cyclohexanol 2aa (93.7 uL, 0.9
mmol) were used as starting material. After purification by column chromatography (hexane :
EtOAc = 4 : 1), 3aaa was obtained as white solid (28.7 mg, 42% yield); mp = 209-211 °C; 'H-
NMR (400 MHz, CDCl;) 6 7.90 (dd, J= 7.8, 1.4 Hz, 1H), 7.27 (ddd, J= 8.7, 6.7, 1.4 Hz, 1H),
6.84-6.80 (m, 1H), 6.67 (d, J=8.3 Hz, 1H), 4.56 (s, 1H), 3.07 (s, 3H), 2.03 (dd, /= 12.4, 1.8 Hz,
2H), 1.78-1.70 (m, 6H), 1.49-1.38 (m, 2H), 1.19 (qt, /= 13.3, 3.8 Hz, 1H); *C-NMR (100 MHz,
CDCl3) 6 163.9, 144.1, 133.2, 128.8, 119.1, 117.0, 114.9, 33.0, 26.6, 24.7, 22.4; HRMS (FAB)
m/z: [M + H]" Caled for C14H19N20 231.1497; Found 231.1501.

2-phenylquinazolin-4(3H)-one (3ba)

: Following the general procedure A, 2-nitrobenzamide (49.8 mg, 0.3 mmol), benzyl alcohol
(62.1 uL, 0.6 mmol) were used as starting material. After purification by column chromatography
(hexane : EtOAc =4 : 1), 3ba was obtained as white solid (45.0 mg, 68% yield); mp =91-93 °C;
'H-NMR (400 MHz, DMSO-ds) § 12.54 (s, 1H), 8.19 (dd, J= 8.0, 1.2 Hz, 2H), 8.16 (dd, J = 8.0,
1.2 Hz, 1H), 7.85-7.81 (m, 1H), 7.74 (d, J = 8.0 Hz, 1H), 7.61-7.50 (m, 4H); '*C-NMR (100
MHz, DMSO-ds) 6 162.4, 152.5, 148.7, 134.5, 132.8, 131.4, 128.6, 127.8, 127.4, 126.5, 125.9,
121.0; HRMS (FAB) m/z: [M + H]" Calcd for C14H11N>O 223.0871; Found 223.0879.
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2-phenyl-3-propylquinazolin-4(3H)-one (3ca)

: Following the general procedure A, 1¢ (62.5 mg, 0.3 mmol), benzyl alcohol (62.1 uL, 0.6 mmol)
were used as starting material. After purification by column chromatography (hexane : EtOAc =
4 : 1), 3ca was obtained as white solid (58.9 mg, 74% yield); mp = 101-103 °C; 'H-NMR (400
MHz, CDCI3) 6 8.33 (dd, /=9.1, 0.9 Hz, 1H), 7.75 (dd, J=4.8, 1.1 Hz, 2H), 7.52-7.48 (m, 6H),
3.96-3.92 (m, 2H), 1.68-1.59 (m, 2H), 0.76 (t, J = 7.5 Hz, 3H); *C-NMR (100 MHz, CDCls) &
162.2, 156.5, 147.2, 135.6, 134.5, 130.0, 128.9, 127.9, 127.5, 127.1, 126.9, 121.0, 47.6, 22.2,
11.3; HRMS (FAB) m/z: [M + H]" Caled for C17H17N20 265.1341; Found 265.1340.

3-allyl-2-phenylquinazolin-4(3H)-one (3da)

: Following the general procedure A, 1d (61.9 mg, 0.3 mmol), benzyl alcohol (62.1 pL, 0.6 mmol)
were used as starting material. After purification by column chromatography (hexane : EtOAc =

4 : 1), 3da was obtained as white solid (47.1 mg, 60% yield); mp = 104-106 °C; 'H-NMR (400

MHz, CDCI3) 6 8.35 (d, J= 7.8 Hz, 1H), 7.78 (d, J = 4.1 Hz, 2H), 7.56-7.47 (m, 6H), 5.92-5.82

(m, 1H), 5.19-5.16 (m, 1H), 4.94 (dd, J=17.0, 0.9 Hz, 1H), 4.61-4.60 (m, 2H); *C-NMR (100

MHz, CDCl3) 6 162.0, 156.5,147.1, 135.1, 134.7,132.3, 130.2, 128.8, 128.1, 127.5, 127.3, 127.1,
120.9, 117.7, 48.4; HRMS (FAB) m/z: [M + H]" Calcd for Ci7HisN2O 263.1184; Found

263.1182.
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3-(but-3-en-1-yl)-2-phenylquinazolin-4(3H)-one (3ea)

: Following the general procedure A, 1e (66.1 mg, 0.3 mmol), benzyl alcohol (62.1 uL, 0.6 mmol)
were used as starting material. After purification by column chromatography (hexane : EtOAc =
4 : 1), 3ea was obtained as white solid (64.8 mg, 78% yield); mp = 102-104 °C; 'H-NMR (400
MHz, CDCls) & 8.33 (d, J = 7.8 Hz, 1H), 7.76-7.75 (m, 2H), 7.55-7.49 (m, 6H), 5.62-5.52 (m,
1H), 4.95-4.87 (m, 2H), 4.09-4.05 (m, 2H), 2.36 (q, J= 7.3 Hz, 2H); *C-NMR (100 MHz, CDCl5)
0162.2,156.3, 147.1, 135.5,134.5, 134.0, 130.1, 128.9, 128.1, 127.5, 127.2,126.9, 121.0, 117.7,
45.3,33.0; HRMS (FAB) m/z: [M + H]" Calcd for C1sH17N20 277.1341; Found 277.1349.

3-isopropyl-2-phenylquinazolin-4(3H)-one (3fa)

: Following the general procedure A, 1f (62.5 mg, 0.3 mmol), benzyl alcohol (62.1 pL, 0.6 mmol)
were used as starting material. After purification by column chromatography (hexane : EtOAc =
4 : 1), 3fa was obtained as white solid (18.0 mg, 23% yield); mp = 131-133 °C; 'H-NMR (400
MHz, CDCI) 6 8.31-8.29 (m, 1H), 7.76-7.69 (m, 2H), 7.52 (s, SH), 7.50-7.46 (m, 1H), 4.39-
4.29 (m, 1H), 1.59 (d, J= 6.9 Hz, 6H); *C-NMR (100 MHz, CDCl3) 8 161.5, 156.9, 146.8, 143.2,
135.7, 135.3, 130.4, 129.5, 129.1, 128.1, 122.3, 91.5, 34.6; HRMS (FAB) m/z: [M + H]" Calcd
for C17H17N20 265.1341; Found 265.1343.
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3-benzyl-2-phenylquinazolin-4(3H)-one (3ga)

: Following the general procedure A, 1g (76.9 mg, 0.3 mmol), benzyl alcohol (62.1 pL, 0.6 mmol)
were used as starting material. After purification by column chromatography (hexane : EtOAc =
4 : 1), 3ga was obtained as white solid (37.6 mg, 40% yield); mp = 91-93 °C; 'H-NMR (400
MHz, CDCl3) & 8.39-8.37 (m, 1H), 7.81-7.75 (m, 2H), 7.55-7.51 (m, 1H), 7.49-7.45 (m, 1H),
7.42-7.38 (m, 2H), 7.34 (dd, J = 8.5, 1.1 Hz, 2H), 7.21 (t, J = 3.2 Hz, 3H), 6.93 (q, /= 3.2 Hz,
2H), 5.28 (s, 2H); *C-NMR (100 MHz, CDCls) § 162.6, 156.5, 147.4, 136.7, 135.4, 134.7, 130.0,
128.7, 128.7, 128.4, 128.1, 127.7, 127.6, 127.3, 127.3, 127.1, 121.0, 48.9; HRMS (FAB) m/z:
[M + H]" Calcd for C21Hi7N20 313.1341; Found 313.1346.

3-phenethyl-2-phenylquinazolin-4(3H)-one (3ha)

: Following the general procedure A, 1h (81.1 mg, 0.3 mmol), benzyl alcohol (62.1 pL, 0.6 mmol)
were used as starting material. After purification by column chromatography (hexane : EtOAc =

4 : 1), 3ha was obtained as white solid (59.9 mg, 61% yield); mp = 176-178 °C; 'H-NMR (400

MHz, CDCl3) & 8.38 (dd, /= 7.8, 0.9 Hz, 1H), 7.80-7.74 (m, 2H), 7.56-7.48 (m, 4H), 7.39 (dd,

J=1.8, 1.4 Hz, 2H), 7.20-7.18 (m, 3H), 6.89-6.87 (m, 2H), 4.22-4.18 (m, 2H), 2.92 (t,J=7.8

Hz, 2H); 3C-NMR (100 MHz, CDCls) § 162.3, 156.3, 147.3, 137.9, 135.5, 134.6, 130.0, 128.9,

128.7,127.9, 127.7, 127.2, 126.9, 126.8, 121.1, 47.7, 34.8; HRMS (FAB) m/z: [M + H]" Calcd

for C22H19N20 327.1497; Found 327.1488.
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2,3-diphenylquinazolin-4(3H)-one (3ia)

: Following the general procedure A, 1i (72.7 mg, 0.3 mmol), benzyl alcohol (62.1 puL, 0.6 mmol)
were used as starting material. After purification by column chromatography (hexane : EtOAc =
4 : 1), 3ia was obtained as white solid (30.5 mg, 34% yield); mp = 153-155 °C; 'H-NMR (400
MHz, CDCl3) 6 8.37 (d, J = 7.8 Hz, 1H), 7.85-7.79 (m, 2H), 7.56-7.52 (m, 1H), 7.33 (qd, J=4.1,
1.8 Hz, 3H), 7.30-7.19 (m, 5H), 7.17-7.15 (m, 2H); *C-NMR (100 MHz, CDCl3) § 162.4, 155.3,
147.7,137.8, 135.6, 134.9, 129.4, 129.3, 129.1, 128.6, 128.1, 127.9, 127.4, 127.4, 121.1; HRMS
(FAB) m/z: [M + H]" Calcd for C17H17N20 299.1184; Found 299.1191.

3-(naphthalen-1-yl)-2-phenylquinazolin-4(3H)-one (3ja)

: Following the general procedure A, 1j (81.1 mg, 0.3 mmol), benzyl alcohol (62.1 pL, 0.6 mmol)
were used as starting material. After purification by column chromatography (hexane : EtOAc =
4 : 1), 3ja was obtained as white solid (13.6 mg, 13% yield); mp = 212-215 °C; 'H-NMR (400
MHz, CDCl;3) 6 8.41-8.39 (m, 1H), 7.92-7.84 (m, 3H), 7.80 (d, J = 8.3 Hz, 1H), 7.68-7.66 (m,
1H), 7.60-7.56 (m, 1H), 7.55-7.48 (m, 2H), 7.36 (t, /= 7.8 Hz, 1H), 7.25-7.23 (m, 3H), 7.12 (t,
J=17.4Hz, 1H), 7.03 (t, J = 7.6 Hz, 2H); 3C-NMR (100 MHz, CDCl:) § 162.4, 156.3, 147.9,
135.4, 135.0, 134.7, 134.1, 130.6, 129.6, 129.5, 128.7, 128.2, 128.0, 127.8, 127.7, 127.6, 127.5,

126.6, 125.2,122.5, 121.0; HRMS (FAB) m/z: [M + H]* Calcd for C24H17N>O 349.1341; Found
349.1346.
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3ka
7-methoxy-3-methyl-2-phenylquinazolin-4(3H)-one (3ka)
: Following the general procedure A, 1k (63.1 mg, 0.3 mmol), benzyl alcohol (62.1 puL, 0.6 mmol)
were used as starting material. After purification by column chromatography (hexane : EtOAc =
4 : 1), 3ka was obtained as white solid (68.9 mg, 86% yield); mp = 91-93 °C; 'H-NMR (400
MHz, CDCl3) & 8.22 (d, J = 8.7 Hz, 1H), 7.57-7.51 (m, 5H), 7.12 (d, J= 2.3 Hz, 1H), 7.07 (dd,
J=9.0, 2.5 Hz, 1H), 3.90 (s, 3H), 3.47 (s, 3H); *C-NMR (100 MHz, CDCls) § 164.7, 162.4,
157.0, 149.7, 135.7, 130.2, 129.0, 128.4, 128.0, 117.4, 114.3, 108.0, 55.8, 34.2; HRMS (FAB)
m/z: [M + H]" Calcd for Ci6HisN202 267.1134; Found 267.1131.

3la

7-chloro-3-methyl-2-phenylquinazolin-4(3H)-one (3la)

: Following the general procedure A, 11 (64.8 mg, 0.3 mmol), benzyl alcohol (62.1 pL, 0.6 mmol)
were used as starting material. After purification by column chromatography (hexane : EtOAc =
4: 1), 3la was obtained as white solid (59.2 mg, 73% yield); mp = 91-93 °C; 'H-NMR (400 MHz,
CDCl) 6 8.25 (d,J=8.3 Hz, 1H), 7.73 (d, /= 1.6 Hz, 1H), 7.57-7.52 (m, 5H), 7.44 (dd, J=8.5,
2.1 Hz, 1H), 3.49 (s, 3H); "*C-NMR (100 MHz, CDCls) § 162.3, 157.5, 148.4, 140.6, 135.2,
130.5, 129.1, 128.3, 128.1, 127.8, 127.2, 119.1, 34.5; HRMS (FAB) m/z: [M + H]" Calcd for
Ci5sH12CIN20 271.0638; Found 271.0645.
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7-bromo-3-methyl-2-phenylquinazolin-4(3H)-one (3ma)

: Following the general procedure A, 1m (77.7 mg, 0.3 mmol), benzyl alcohol (62.1 uL, 0.6
mmol) were used as starting material. After purification by column chromatography (hexane :
EtOAc = 4 : 1), 3ma was obtained as white solid (70.1 mg, 74% yield); mp = 149-151 °C; 'H-
NMR (400 MHz, CDCl3) 6 8.17 (d, J= 8.2 Hz, 1H), 7.93 (d, /= 1.8 Hz, 1H), 7.60 (dd, J = 8.7,
1.8 Hz, 1H), 7.58-7.53 (m, 5H), 3.49 (s, 3H); >*C-NMR (100 MHz, CDCl3) § 162.4, 157.5, 148.3,
135.1,130.5, 130.5, 130.3, 129.2, 129.1, 128.3, 128.1, 119.5, 34.5; HRMS (FAB) m/z: [M + H]*
Calcd for C15H12BrN>O 315.0133; Found 315.0142.

3na

3,6-dimethyl-2-phenylquinazolin-4(3H)-one (3na)

: Following the general procedure A, 1n (58.3 mg, 0.3 mmol), benzyl alcohol (62.1 puL, 0.6 mmol)
were used as starting material. After purification by column chromatography (hexane : EtOAc =
4 : 1), 3na was obtained as white solid (65.9 mg, 88% yield); mp = 135-137 °C; 'H-NMR (400
MHz, CDCl;) ¢ 8.11 (d, J = 1.4 Hz, 1H), 7.65 (d, J = 8.2 Hz, 1H), 7.58-7.49 (m, 6H), 3.49 (s,
3H), 2.50 (s, 3H); 3 C-NMR (100 MHz, CDCl3) § 162.8, 155.5, 145.3, 137.4, 136.0, 135.5, 130.1,
129.0, 128.2, 127.4, 126.2, 120.4, 34.4,21.5; HRMS (FAB) m/z: [M + H]" Calcd for C16HisN2O
251.1184; Found 251.1188.

6-fluoro-3-methyl-2-phenylquinazolin-4(3H)-one (30a)
: Following the general procedure A, 10 (59.4 mg, 0.3 mmol), benzyl alcohol (62.1 pL, 0.6 mmol)
were used as starting material. After purification by column chromatography (hexane : EtOAc =

4 : 1), 30a was obtained as white solid (65.7 mg, 86% yield); mp = 143-145 °C; 'H-NMR (400
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MHz, CDCls) 6 7.95 (dd, J=8.7,2.7 Hz, 1H), 7.76 (q, J = 4.6 Hz, 1H), 7.58-7.52 (m, SH), 7.50-
7.45 (m, 1H), 3.50 (s, 3H); *C-NMR (100 MHz, CDCls) § 162.4 (d, Jcr = 247.5 Hz), 162.2 (d,
Jcr = 3.8 Hz), 162.1 (d, Jcr = 3.8 Hz), 159.9 (d, Jcr = 247.5 Hz), 155.6, 144.0, 135.2, 130.4,
130.1 (d, Jcr= 7.6 Hz), 130.0 (d, Jcr = 7.6 Hz), 129.1, 128.2, 123.3 (d, Jcr = 24.0 Hz), 123.0 (d,
Jcr=24.0 Hz), 121.9 (d, Jcr = 8.6 Hz), 121.8 (d, Jcr = 8.6 Hz), 111.8 (d, Jcr = 24.0 Hz), 111.5
(d, Jer = 24.0 Hz), 34.5; YF-NMR (376 MHz, CDCl;) § -112.14; HRMS (FAB) m/z: [M + H]*
Calcd for Ci5Hi12FN2O 255.0934; Found 255.0928.

6-iodo-3-methyl-2-phenylquinazolin-4(3H)-one (3pa)

: Following the general procedure A, 1p (91.8 mg, 0.3 mmol), benzyl alcohol (62.1 puL, 0.6 mmol)
were used as starting material. After purification by column chromatography (hexane : EtOAc =

4 : 1), 3pa was obtained as white solid (79.1 mg, 73% yield); mp = 139-141 °C; 'H-NMR (400

MHz, CDCl) 6 8.67 (d,J=2.3 Hz, 1H), 8.01 (dd, /= 8.7, 1.8 Hz, 1H), 7.57-7.51 (m, 5H), 7.47

(d, J = 8.7 Hz, 1H), 3.49 (s, 3H); >*C-NMR (100 MHz, CDCl3) § 161.5, 156.9, 146.8, 143.2,

135.7, 135.3, 130.4, 129.5, 129.1, 128.1, 122.3, 91.5, 34.6; HRMS (FAB) m/z: [M + H]" Calcd

for C15sH12IN20 362.9994; Found 362.9986.

3-methyl-2-phenylpyrido[2,3-d|pyrimidin-4(3H)-one (3qa)

: Following the general procedure A, 1q (54.3 mg, 0.3 mmol), benzyl alcohol (62.1 pL, 0.6 mmol)
were used as starting material. After purification by column chromatography (hexane : EtOAc =
4 : 1), 3qa was obtained as white solid (36.5 mg, 51% yield); mp = 207-209 °C; 'H-NMR (400
MHz, CDCls) 6 8.98 (d, J=4.6 Hz, 1H), 8.63 (dd, /=7.9, 2.2 Hz, 1H), 7.65-7.63 (m, 2H), 7.53-
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7.48 (m, 3H), 7.43 (q,J=4.1 Hz, 1H), 3.54 (s, 3H); *C-NMR (100 MHz, CDCls) & 163.3, 159.6,
157.5, 156.4, 136.4, 134.9, 130.6, 128.8, 128.5, 122.5, 115.7, 34.8; HRMS (FAB) m/z: [M + H]"
Calcd for C14H12N30 238.0980; Found 238.0985.

4-2. General procedure B using 2-nitrobenzonitriles

To an oven-dried borosilicate glass tube were added substrate 4 (0.30 mmol, 1.0 equiv.), alcohol
2 (0.60 mmol, 2.0 equiv.), Fe3(CO)12 (10.8 mg, 6 mol%), and trimethylamine N-oxide (2.7 mg,
12 mol%) under an argon atmosphere. The tube was sealed with a rubber septum and flushed
with argon balloon. Toluene (1.0 mL) was then added via syringe. The reaction vessel was
recharged with Ar, then tightly sealed with a screw cap, and the mixture was stirred at 160 °C in
an oil bath for 48 h. After completion, the reaction mixture was cooled to room temperature. The
crude residue was directly purified by filtration or flash column chromatography on silica gel to

afford the desired product.

2-phenylquinazolin-4(3H)-one (3ba)

: Following the general procedure B, 2-nitrobenzonitrile (44.4 mg, 0.3 mmol), benzyl alcohol
(62.1 puL, 0.6 mmol) were used as starting material. After purification by column chromatography
(hexane : EtOAc =4 : 1), 3ba was obtained as white solid (43.7 mg, 66% yield).

All characterization data of the obtained product 3ba are identical to those of the compound

prepared according to general procedure A.

2-(p-tolyl)quinazolin-4(3H)-one (3bb)
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: Following the general procedure B, 2-nitrobenzonitrile (44.4 mg, 0.3 mmol), 4-methylbenzyl
alcohol 2b (73.3 mg, 0.6 mmol) were used as starting material. After purification by column
chromatography (hexane : EtOAc =4 : 1), 3bb was obtained as white solid (38.0 mg, 54% yield);
mp = 241-243 °C; '"H-NMR (400 MHz, CDCls) § 11.51 (s, 1H), 8.34-8.32 (m, 1H), 8.15 (d, J =
8.3 Hz, 2H), 7.84-7.77 (m, 2H), 7.52-7.48 (m, 1H), 7.38 (d, J = 7.8 Hz, 2H), 2.46 (s, 3H); 1*C-
NMR (100 MHz, CDCIl3) 6 163.9, 151.9, 149.7, 142.4, 135.0, 130.1, 129.9, 128.0, 127.5, 126.7,
126.5, 120.9, 21.7, HRMS (FAB) m/z: [M + H]" Calcd for C;sHi;sN>O 237.1028; Found
237.1026.

2-(4-bromophenyl)quinazolin-4(3H)-one (3bf)

: Following the general procedure B, 2-nitrobenzonitrile (44.4 mg, 0.3 mmol), 4-bromobenzyl

alcohol 2f (112.2 mg, 0.6 mmol) were used as starting material. After purification by column

chromatography (hexane : EtOAc =4 : 1), 3bf was obtained as white solid (34.3 mg, 38% yield);

mp = 310-312 °C; 'TH-NMR (400 MHz, DMSO-ds) 5 12.59 (s, 1H), 8.14 (t,J= 9.6 Hz, 3H), 7.86-

7.82 (m, 1H), 7.75 (t, J= 8.4 Hz, 3H), 7.53 (t, J = 6.9 Hz, 1H); 3*C-NMR (100 MHz, DMSO-ds)

0162.3,151.6,148.5,134.7,132.0,131.6, 129.8, 127.5, 126.8, 125.9, 125.2, 121.0; HRMS (FAB)
m/z: [M + H]" Calcd for Ci4H10BrN20O 300.9976; Found 300.9988.

4-(4-0x0-3,4-dihydroquinazolin-2-yl) benzonitrile (3bi)
: Following the general procedure B, 2-nitrobenzonitrile (44.4 mg, 0.3 mmol), 4-cyanobenzyl
alcohol 2i (79.9 mg, 0.6 mmol) were used as starting material. After purification by column

chromatography (hexane : EtOAc =4 : 1), 3bi was obtained as white solid (29.0 mg, 39% yield);
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mp = 206-208 °C; 'H-NMR (400 MHz, CDCl3) § 12.73 (s, 1H), 8.35 (d, J = 8.5 Hz, 2H), 8.18
(d, J= 6.4 Hz, 1H), 8.04 (d, J= 8.5 Hz, 2H), 7.86 (d, J= 8.5 Hz, 1H), 7.78 (d, /= 7.9 Hz, 1H),
7.57 (t,J=17.3 Hz, 1H); '3C-NMR (100 MHz, CDCL3) § 162.3, 151.2, 148.4, 137.1, 134.7, 132.5,
128.6, 127.7, 127.2, 125.9, 121.2, 118.4, 113.5; HRMS (FAB) m/z: [M + H]" Calcd for
C15H10N30 248.0824; Found 248.0839.

0
(:ﬁ‘\NH
NN
»
N
3br

2-(pyridin-3-yl)quinazolin-4(3H)-one (3br)

Following the general procedure B, 2-nitrobenzonmitrile (44.4 mg, 0.3 mmol), 3-
pyridinemethanol 2r (58.3 uL, 0.6 mmol) were used as starting material. After purification by
column chromatography (hexane : EtOAc = 4 : 1), 3br was obtained as white solid (31.6 mg,
47% yield); mp = 275-277 °C; 'H-NMR (400 MHz, DMSO-ds) § 12.73 (s, 1H), 9.30 (d, J = 2.3
Hz, 1H), 8.76-8.75 (m, 1H), 8.50 (td, J = 5.0, 3.1 Hz, 1H), 8.17 (dd, J= 7.6, 1.5 Hz, 1H), 7.88-
7.76 (m, 2H), 7.60-7.53 (m, 2H); '*C-NMR (100 MHz, DMSO-dg) § 162.2, 151.8, 150.9, 148.8,
148.5,135.4,134.7,128.8,127.5,126.9, 125.9, 123.5, 121.1; HRMS (FAB) m/z: [M + H]" Calcd
for C13H10N30 224.0824; Found 224.0826.

O

@NH
N/)\/\©

3bw
(E)-2-styrylquinazolin-4(3H)-one (3bw)
: Following the general procedure B, 2-nitrobenzonitrile (44.4 mg, 0.3 mmol), cinnamyl alcohol
2w (73.6 pL, 0.57 mmol) were used as starting material. After purification by column
chromatography (hexane : EtOAc=4: 1), 3bw was obtained as white solid (28.5 mg, 38% yield);
mp = 250-252 °C; 'H-NMR (400 MHz, DMSO-dg) § 12.23 (s, 1H), 8.11 (dd, J = 7.4, 1.7 Hz,
1H), 7.95 (d, J=16.0 Hz, 1H), 7.82-7.78 (m, 1H), 7.67 (q, J = 3.8 Hz, 3H), 7.50-7.39 (m, 4H),
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7.01 (d, J=16.0 Hz, 1H); *C-NMR (100 MHz, DMSO-ds) § 162.0, 151.7, 149.0, 138.1, 135.0,
134.4,129.7,129.1,127.6,127.0, 126.1, 125.9, 121.3, 121.1; HRMS (FAB) m/z: [M + H]" Calcd
for C16H13N20 249.1028; Found 249.1029.

3ra

6-chloro-2-phenylquinazolin-4(3H)-one (3ra)

: Following the general procedure B, 5-chloro-2-nitrobenzonitrile (54.8 mg, 0.3 mmol), benzyl
alcohol (62.4 pL, 0.6 mmol) were used as starting material. After purification by column
chromatography (hexane : EtOAc =4 : 1), 3ra was obtained as white solid (36.7 mg, 48% yield);
mp = 246-248 °C; 'H-NMR (400 MHz, DMSO-ds) 5 12.72 (s, 1H), 8.17 (d, J= 6.9 Hz, 2H), 8.09
(d, J=2.3 Hz, 1H), 7.86 (dd, J= 8.8, 2.7 Hz, 1H), 7.77 (d, J = 8.4 Hz, 1H), 7.62-7.53 (m, 3H);
3C-NMR (100 MHz, DMSO-dg) § 161.5, 153.0, 147.5, 134.7, 132.6, 131.6, 130.7, 129.7, 128.6,
127.9, 124.9, 122.2; HRMS (FAB) m/z: [M + H]" Calcd for C14H;oCIN2O 257.0482; Found
257.0476.

7-chloro-2-phenylquinazolin-4(3H)-one (3sa)

: Following the general procedure B, 4-chloro-2-nitrobenzonitrile (54.8 mg, 0.3 mmol), benzyl
alcohol (62.4 pL, 0.6 mmol) were used as starting material. After purification by column
chromatography (hexane : EtOAc =4 : 1), 3sa was obtained as white solid (35.1 mg, 46% yield);
mp = 274-276 °C; 'H-NMR (400 MHz, DMSO-ds) § 12.66 (s, 1H), 8.15 (dd, J = 12.8, 7.9 Hz,
3H), 7.78 (d,J=1.8 Hz, 1H), 7.63-7.53 (m, 4H); *C-NMR (100 MHz, DMSO-ds) & 161.7, 153.8,
149.8,139.2,132.4,131.7,128.6, 127.9, 126.8, 126.5, 119.8; HRMS (FAB) m/z: [M + H]" Calcd
for C14H10CIN20 257.0482; Found 257.0479.
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7-methyl-2-phenylquinazolin-4(3H)-one (3ta)

: Following the general procedure B, 2-nitro-p-tolunitrile (48.6 mg, 0.3 mmol), benzyl alcohol
(62.4 uL, 0.6 mmol) were used as starting material. After purification by column chromatography
(hexane : EtOAc = 4 : 1), 3ta was obtained as white solid (21.7 mg, 31% yield); mp = 299-
301 °C; '"H-NMR (400 MHz, DMSO-ds) & 12.45 (s, 1H), 8.18-8.16 (m, 2H), 8.04 (d, /= 7.6 Hz,
1H), 7.60-7.52 (m, 4H), 7.34 (d, J = 8.4 Hz, 1H), 2.47 (s, 3H); "*C-NMR (100 MHz, DMSO-ds)
0162.2,152.4,148.8,145.1,132.8,131.3, 128.6, 128.0, 127.7, 127.1, 125.7, 118.6, 21.4; HRMS
(FAB) m/z: [M + H]" Calcd for C1sH13N20 237.1028; Found 237.1033.

4-3. Procedure for the synthesis of Bouchardatine®

o) 0
Ho_o
ol T Z Fe3 CO)2, TMAO NH NH,4OAc NH
NH, + P ~
Toluene, 160°C, 48 h N i DMSO, H,0, 150°C, 20 h N -
HN HN
1b 2ab 3bab 9 (Bouchardatine)

Synthesis of 3bab

: Following the general procedure A, 1b (49.8 mg, 0.3 mmol), 1H-indole-2-methanol (147.2 mg,
0.6 mmol) were used as starting material. After purification by column chromatography (hexane :
EtOAc =4 : 1), 3bab was obtained as yellow solid (40.8 mg, 52% yield); mp = 323-325 °C; 'H-
NMR (400 MHz, DMSO-de) 6 12.60 (s, 1H), 11.79 (s, 1H), 8.16 (dd, J= 7.7, 1.5 Hz, 1H), 7.85
(td, J=7.7,1.5 Hz, 1H), 7.74 (d, J = 7.7 Hz, 1H), 7.65 (t, J = 7.7 Hz, 2H), 7.55-7.48 (m, 2H),
7.23 (t, J = 7.7 Hz, 1H), 7.06 (t, J = 8.0 Hz, 1H); *C-NMR (100 M+Hz, DMSO-dg) § 161.9,
148.7, 146.6, 137.7, 134.7, 130.1, 127.5, 126.9, 126.3, 126.1, 124.1, 121.5, 121.1, 120.0, 112.4,
105.0; HRMS (FAB) m/z: [M + H]" Caled for Ci16Hi2N30 262.0980; Found 262.0982.

Synthesis of 9 (bouchardatine)
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To a 25 mL two neck round-bottom flask containing compound 1b (0.219 mmol, 57.2 mg) was
added NH4+OACc (0.876 mmol, 67.5 mg) and a mixture of DMSO/H>0 (1.50 mL/0.088 mL) under
an argon atmosphere. The mixture was refluxed at 150 °C for 20 h. After completion, the mixture
was cooled to room temperature and quenched with H>O (25 mL), followed by extraction with
ethyl acetate (2 x 50 mL). The combined organic layers were washed with brine (25 mL), dried
over anhydrous MgSQs, filtered, and concentrated under reduced pressure. The crude residue
was purified by flash column chromatography on silica gel (hexane : EtOAc = 3 : 1) to afford
the desired product 10 as yellow solid (31.7 mg, 50% yield); mp = 300-302 °C; 'H-NMR (400
MHz, DMSO-de) 6 13.63 (s, 1H), 13.15 (s, 1H), 10.49 (s, 1H), 8.28-8.20 (m, 2H), 7.93-7.89 (m,
1H), 7.86 (t, J = 8.0 Hz, 1H), 7.69 (d, J = 8.4 Hz, 1H), 7.62-7.58 (m, 1H), 7.42 (t, J = 7.7 Hz,
1H), 7.35 (t, J = 7.3 Hz, 1H); *C-NMR (100 MHz, DMSO-ds) § 187.5, 161.2, 148.4, 145.3,
135.8, 135.8,134.9, 127.6, 127.5, 127.4, 126.1, 125.4, 123.3, 121.8, 120.2, 115.1, 113.3; HRMS
(FAB) m/z: [M + H]" Caled for C17H12N302 290.0930; Found 290.0932.

4-4. Procedure for the synthesis of compound 11°

CN
(0] S k
cl cl S
NH Lawesson's reagent NH Br~ > CN cl
N
P _ _— N
N Toluene, 120°C, 4 h N K,COs3, DMF e
Me Me
CH;
10 1

3rb

Synthesis of 3rb

: Following the general procedure A, 1r (60.2mg, 0.3 mmol), 2b (73.3 mg, 0.6 mmol) were used

as starting material. After purification by column chromatography (hexane : EtOAc=4:1), 3rb

was obtained as white solid (42.3 mg, 57% yield); mp = 283-285 °C; 'H-NMR (400 MHz, CDCl;)
08.98 (d,J=4.6 Hz, 1H), 8.63 (dd, J=7.9, 2.2 Hz, 1H), 7.65-7.63 (m, 2H), 7.53-7.48 (m, 3H),

7.43 (q,J=4.1 Hz, 1H), 3.54 (s, 3H); *C-NMR (100 MHz, CDCl3) § 163.3, 159.6, 157.5, 156 .4,

136.4, 134.9, 130.6, 128.8, 128.5, 122.5, 115.7, 34.8; HRMS (FAB) m/z: [M + H]" Calcd for

Ci1sH12CIN20 271.0638; Found 271.0630.

Synthesis of 10
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To a solution of 3rb (0.722 mmol, 195.5 mg) in toluene (0.06 M) was added Lawesson’s reagent
(0.794 mmol, 321.3 mg) under an argon atmosphere. The mixture was stirred at 120 °C for 4 h.
After completion, the mixture was cooled to room temperature and filtered with dichloromethane
to give desired product 10 as yellow solid (147.0 mg, 71% yield); mp = 196-198 °C; 'H-NMR
(400 MHz, DMSO-dg) 6 13.96 (s, 1H), 8.49 (d, J = 2.3 Hz, 1H), 8.03 (d, J = 8.4 Hz, 2H), 7.87
(dd, J = 8.8, 2.7 Hz, 1H), 7.82-7.69 (m, 1H), 7.33 (d, J = 7.7 Hz, 2H), 2.36 (s, 3H); *C-NMR
(100 MHz, DMSO-dg) & 152.0, 141.9, 135.4, 132.2, 129.1, 129.0, 128.5, 128.5, 127.9, 21.1;
HRMS (FAB) m/z: [M + H]" Calcd for CisHi2CIN,S 287.0410; Found 287.0400.

Synthesis of 11

To a 25 mL oven-dried round-bottom flask containing a solution of 10 (0.400 mmol, 114.6 mg)
in pyridine (0.2 M) was added bromoacetonitrile (30.6 pL, 0.440 mmol) under an argon
atmosphere. The mixture was stirred at reflux with 70°C for 12 h. After completion of the reaction,
the mixture was cooled to room temperature and quenched with water. The aqueous layer was
extracted with ethyl acetate (2 x 50 mL), The combined organic layers were washed with brine
(25 mL), dried over anhydrous MgSOs, filtered, and concentrated under reduced pressure. The
residue was purified by flash column chromatography on silica gel (hexane : EtOAc=5:1) to
give the desired product 11 as white solid (91.2 mg, 70% yield); mp = 200-202 °C; 'H-NMR 'H-
NMR (400 MHz, CDCI3) 6 8.48 (d, J = 8.4 Hz, 2H), 8.00 (d, J =9.2 Hz, 1H), 7.90 (d, ] = 1.5 Hz,
1H), 7.80 (dd, ] = 8.8, 1.9 Hz, 1H), 7.34 (d, ] = 8.0 Hz, 2H), 4.24 (s, 2H), 2.45 (s, 3H); *C-NMR
(100 MHz, CDCI3) 6 165.8, 159.5, 147.9, 141.8, 135.4, 134.3, 132.9, 131.0, 129.7, 128.8, 122.4,
116.1, 21.7, 15.4; HRMS (FAB) m/z: [M + H]" Calcd for Ci7Hi3CIN3S 326.0519; Found
326.0523.

S42



4-5. Procedure for the synthesis of compound 12°

o)
i HO Fe3(CO)p, TMAO NN
N, /D 3(CO)12, )
H F OMe Toluene, 160 °C, 48 h N
NO,
1d 2ac F OMe
3dac
Br 0 o
NNF Pd(OAc),, PPhs, K,CO3 NN
N + pZ P
g 5 N DMF, H,0, 120 °C, 16 h N N
o o) o)
F OMe F OMe o)\/
13 3dac 12
Synthesis of 3dac

: Following the general procedure A, 1d (61.9mg, 0.3 mmol), 2ac (78.9 uL, 0.6 mmol) were used
as starting material. After purification by column chromatography (hexane : EtOAc=4: 1), 3dac
was obtained as white solid (44.7 mg, 48% yield); mp = 131-133 °C; 'H-NMR (400 MHz, CDCls)
$ 8.34 (d, J= 7.8 Hz, 1H), 7.79-7.74 (m, 2H), 7.54-7.50 (m, 1H), 7.37 (t, J = 8.2 Hz, 1H), 6.82
(dd, J=8.5,2.5 Hz, 1H), 6.73 (dd, J = 11.4, 2.3 Hz, 1H), 5.77 (dq, J = 22.5, 5.3 Hz, 1H), 5.08
(dd, J=10.1, 0.9 Hz, 1H), 4.87 (dd, J = 17.4, 0.9 Hz, 2H), 4.34 (s, 1H), 3.86 (s, 3H); *C-NMR
(100 MHz, CDCl3) & 162.7 (d, Jcr = 10.6 Hz), 162.6 (d, Jcr = 10.6 Hz), 161.9, 161.3 (d, Jcr =
247.5 Hz), 158.9 (d, Jcr = 247.5 Hz), 151.7, 147.2, 134.6, 131.8, 131.0, 131.0, 127.6 (d, Jcr =
11.5Hz), 127.5 (d, Jcr = 11.5 Hz), 127.1, 121.1, 117.9, 115.7 (d, Jcr = 16.3 Hz), 115.6 (d, Jcr =
16.3 Hz), 110.7 (d, Jcr = 1.9 Hz), 110.6 (d, Jcr = 1.9 Hz), 102.2 (d, Jcr = 25.0 Hz), 102.0 (d, Jcr
= 25.0 Hz), 56.0, 47.8; ’F-NMR (376 MHz, CDCls) § -111.16; HRMS (FAB) m/z: [M + H]*
Calcd for C1sHi6FN202 311.1196; Found 311.1200.

Substrate 13 was synthesized through known procedures and characterization data were

consistent with the literature.®

Synthesis of 12

To a 100 mL two-neck round bottom flask, 3dac (0.322 mmol, 100.0 mg), 13 (0.293 mmol, 101.4
mg), potassium carbonate (0.352 mmol, 48.6 mg), triphenylphosphine (0.0293 mmol, 7.68 mg),
palladium(II) acetate (0.0293 mmol, 6.58 mg) was added in DMF (42 mL)/H>O (21 mL) under

an argon atmosphere. The mixture was refluxed at 120 °C for 16 h. After completion, the mixture
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was cooled to room temperature and quenched with H20 (25 mL), followed by extraction with
ethyl acetate (2 x 50 mL). The combined organic layers were washed with brine (25 mL), dried
over anhydrous MgSQOy, filtered, and concentrated under reduced pressure. The residue was
purified by flash column chromatography on silica gel (hexane : EtOAc = 2.5 : 1) to give the
desired product 12 as white solid (105.6 mg, 57% yield); mp = 212-214 °C; 'H-NMR (400 MHz,
CDCl) 6 8.37 (d, J=17.8 Hz, 1H), 7.94 (d, J = 8.3 Hz, 2H), 7.82-7.75 (m, 2H), 7.57-7.53 (m,
1H), 7.38 (t,J= 8.5 Hz, 3H), 7.03-6.96 (m, 2H), 6.92 (td, /= 7.6, 1.8 Hz, 1H), 6.83 (dd, J=38.7,
2.3 Hz, 1H), 6.76 (dd, J = 11.5, 2.3 Hz, 1H), 6.59 (d, J = 7.8 Hz, 1H), 6.32-6.18 (m, 2H), 5.29
(d, J = 8.0 Hz, 2H), 5.02 (s, 1H), 4.71 (s, 2H), 4.61 (s, 1H), 3.88 (s, 3H); >*C-NMR (100 MHz,
CDCl3) 6 191.3, 165.3, 162.8 (d, Jcr = 10.5 Hz), 162.7 (d, Jcr = 10.5 Hz), 162.0, 151.4, 147.3,
145.3, 141.9, 134.7, 133.8, 132.3, 131.0, 129.0, 128.6, 127.7 (d, Jcr = 11.4 Hz), 127.6 (d, Jcr =
11.4 Hz), 127.1 (d, Jcr = 26.7 Hz), 127.0, 126.8 (d, Jcr = 26.7 Hz), 124.2, 123.0, 121.1, 117.3,
114.8,110.8, 102.3 (d, Jcr = 23.8 Hz), 102.1 (d, Jcr = 23.8 Hz), 67.7, 56.0, 48.0, 47.3; "F-NMR
(376 MHz, CDCl3) & -110.86; HRMS (FAB) m/z: [M + H]" Calcd for C34H27FN30s 576.1935;
Found 576.1927.
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5. Synthesis of benzoxazoles’

To an oven-dried borosilicate glass tube were added 2-nitrophenol substrate 6 (0.30 mmol, 1.0
equiv.), alcohol 2 (0.45 mmol, 1.5 equiv.), Fe3(CO)12 (4.5 mg, 3 mol%), and trimethylamine N-
oxide (1.4 mg, 6 mol%) under an argon atmosphere. The tube was sealed with a rubber septum
and flushed with argon balloon. o-Xylene (1.0 mL) was then added via syringe. The reaction
vessel was recharged with Ar, then tightly sealed with a screw cap, and the mixture was stirred
at 160 °C in an oil bath for 24 h. After completion, the reaction mixture was cooled to room
temperature. The crude residue was directly purified by flash column chromatography on silica

gel to afford the desired product.

CL,
)
O

6aa
2-phenylbenzold]oxazole (6aa)
: Following the above procedure, 2-nitrophenol (41.7 mg, 0.30 mmol), benzyl alcohol (46.6 uL,
0.45 mmol) were used as starting material. After purification by column chromatography
(hexane : EtOAc =30 : 1), 6aa was obtained as white solid (44.2 mg, 76% yield). mp = 103-
105 °C; 'TH-NMR (400 MHz, CDCl;) § 8.28-8.26 (m, 2H), 7.81-7.76 (m, 1H), 7.61-7.50 (m, 4H),
7.36 (dt, J=9.8, 3.8 Hz, 2H); 3 C-NMR (100 MHz, CDCl3) § 163.2, 150.9, 142.2, 131.7, 129.1,
127.7, 127.3, 125.2, 124.7, 120.1, 110.7; HRMS (FAB) m/z: [M + H]" Calcd for Ci3H;o0NO
196.0762; Found 196.0752.

6ab
2-(p-tolyl)benzold]oxazole (6ab)
: Following the above procedure, 2-nitrophenol (41.7 mg, 0.30 mmol), 4-methylbenzyl alcohol
2b (55.0 mg, 0.45 mmol) were used as starting material. After purification by column
chromatography (hexane : EtOAc = 30 : 1), 6ab was obtained as white solid (53.1 mg, 85%
yield); mp = 115-117 °C; 'H-NMR (400 MHz, CDCl3) & 8.17-8.14 (m, 2H), 7.79-7.74 (m, 1H),
7.60-7.55 (m, 1H), 7.37-7.32 (m, 4H), 2.45 (s, 3H); *C-NMR (100 MHz, CDCls) § 163.5, 150.8,
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142.3,142.2,129.8,127.7,125.0, 124.6, 124.6, 120.0, 110.6, 21.8; HRMS (FAB) m/z: [M + H]"
Calcd for C14H12NO 210.0919; Found 210.0916.

N
CLy-Oe

(0]

6af

2-(4-bromophenyl)benzo[d]oxazole (6af)
: Following the above procedure, 2-nitrophenol (41.7 mg, 0.30 mmol), 4-bromobenzyl alcohol
2f (84.2 mg, 0.45 mmol) were used as starting material. After purification by column
chromatography (hexane : EtOAc = 30 : 1), 6af was obtained as white solid (69.4 mg, 84%
yield); mp = 156-158 °C; 'H-NMR (400 MHz, CDCl;) § 8.13 (dt,J= 9.0, 2.1 Hz, 2H), 7.80-7.75
(m, 1H), 7.67 (dt, J = 9.0, 2.1 Hz, 2H), 7.60-7.56 (m, 1H), 7.39-7.35 (m, 2H); *C-NMR (100
MHz, CDClIs) & 162.3, 150.9, 142.2, 132.4, 129.2, 126.4, 126.3, 125.6, 124.9, 120.3, 110.8;
HRMS (FAB) m/z: [M + H]" Calcd for C13HoBrNO 273.9868; Found 278.9864.

N
IO

0]

6ai

4-(benzold]oxazol-2-yl)benzonitrile (6ai)
: Following the above procedure, 2-nitrophenol (41.7 mg, 0.30 mmol), 4-cyanobenzyl alcohol 2i
(59.9 mg, 0.45 mmol) were used as starting material. After purification by column
chromatography (hexane : EtOAc = 30 : 1), 6ai was obtained as white solid (46.1 mg, 68%
yield); mp = 203-205 °C; '"H-NMR (400 MHz, CDCl;3) § 8.36-8.34 (m, 2H), 7.82-7.80 (m, 3H),
7.62-7.60 (m, 1H), 7.44-7.37 (m, 2H); *C-NMR (100 MHz, CDCl3) § 161.0, 151.0, 142.0, 132.8,
131.2, 128.1, 126.3, 125.3, 120.7, 118.3, 114.9, 111.0; HRMS (FAB) m/z: [M + H]" Calcd for
C14HoN20O 221.0715; Found 221.0711.

(E)-2-styrylbenzofd]oxazole (6aw)
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: Following the above procedure, 2-nitrophenol (41.7 mg, 0.30 mmol), cinnamyl alcohol 2w
(58.1 pL, 0.45 mmol) were used as starting material. After purification by column
chromatography (hexane : EtOAc = 30 : 1), 6aw was obtained as white solid (34.1 mg, 51%
yield); mp = 83-85 °C; '"H-NMR (400 MHz, CDCl3) § 7.81 (d, J= 16.5 Hz, 1H), 7.73 (q,J= 3.0
Hz, 1H), 7.62-7.60 (m, 2H), 7.56-7.52 (m, 1H), 7.45-7.39 (m, 3H), 7.37-7.31 (m, 2H), 7.10 (dd,
J=27.2,10.7 Hz, 1H); *C-NMR (100 MHz, CDCls) & 163.0, 150.6, 142.1, 139.8, 135.3, 130.0,
129.1, 127.8, 125.4, 124.7, 120.0, 114.0, 110.5; HRMS (FAB) m/z: [M + H]" Calcd for
Ci5H12N20 222.0919; Found 222.0915.

Me N
o0
0]

6ba
5-methyl-2-phenylbenzold]oxazole (6ba)
: Following the above procedure, 5-methyl-2-nitrophenol (45.9 mg, 0.30 mmol), benzyl alcohol
(46.6 pL, 0.45 mmol) were used as starting material. After purification by column
chromatography (hexane : EtOAc = 30 : 1), 6ba was obtained as white solid (37.5 mg, 60%
yield); mp = 101-103 °C; 'H-NMR (400 MHz, CDCls) § 8.26-8.22 (m, 2H), 7.65 (d, J= 7.8 Hz,
1H), 7.54-7.51 (m, 3H), 7.39 (s, 1H), 7.17 (d, J= 8.3 Hz, 1H), 2.51 (s, 3H); *C-NMR (100 MHz,
CDCls) 6 162.7, 151.2, 140.0, 135.7, 131.4, 129.0, 127.6, 127.5, 126.0, 119.5, 110.9, 21.9;
HRMS (FAB) m/z: [M + H]" Calcd for C14H;2NO 210.0919; Found 210.0921.

A0

6ca
6-methyl-2-phenylbenzo[dfoxazole (6ca)
: Following the above procedure, 4-methyl-2-nitrophenol (45.9 mg, 0.30 mmol), benzyl alcohol
(46.6 pL, 0.45 mmol) were used as starting material. After purification by column
chromatography (hexane : EtOAc = 30 : 1), 6ca was obtained as white solid (41.1 mg, 66%
yield); mp = 93-95 °C; '"H-NMR (400 MHz, CDCls) § 8.26-8.23 (m, 2H), 7.56 (s, 1H), 7.52 (td,
J=5.3,3.5Hz, 3H), 7.45 (d, J = 8.3 Hz, 1H), 7.16 (d, J = 8.3 Hz, 1H), 2.49 (s, 3H); ®C-NMR
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(100 MHz, CDCl3) § 163.3, 149.2, 142.5, 134.5, 131.5, 129.0, 127.7, 127.5, 126.4, 120.1, 110.1,
21.7; HRMS (FAB) m/z: [M + H]" Calcd for C14H;2NO 210.0919; Found 210.0913.

S48



6. Synthesis of pyrrolo[1,2-a]quinoxalines®

To an oven-dried borosilicate glass tube were added substrate 8 (0.30 mmol, 1.0 equiv.), alcohol
2 (0.60 mmol, 2.0 equiv.), Fe3(CO)i2 (6.0 mg, 4 mol%), and trimethylamine N-oxide (1.8 mg, 8
mol%) under an argon atmosphere. The tube was sealed with a rubber septum and flushed with
argon balloon. CPME (1.0 mL) was then added via syringe. The reaction vessel was recharged
with Ar, then tightly sealed with a screw cap, and the mixture was stirred at 160 °C in an oil bath
for 48 h. After completion, the reaction mixture was cooled to room temperature. The crude
residue was directly purified by flash column chromatography on silica gel to afford the desired

product.

8aa

4-phenylpyrrolo[1,2-a]quinoxaline (8aa)

: Following the above procedure, 7a (56.5 mg, 0.30 mmol), benzyl alcohol (64.9 pL, 0.60 mmol)
were used as starting material. After purification by column chromatography (hexane : EtOAc =
50 : 1), 8aa was obtained as pale-yellow solid (66.0 mg, 90% yield). m.p = 85-86 °C; 'H-NMR
(400 MHz, CDCl3) ¢ 8.10 (d, /= 7.8 Hz, 1H), 8.01 (dt, J= 5.4, 2.1 Hz, 3H), 7.89 (dd, J = 8.0,
1.1 Hz, 1H), 7.58-7.51 (m, 4H), 7.47 (td, J=17.6, 1.2 Hz, 1H), 7.02 (d, /= 3.2 Hz, 1H), 6.91 (dd,
J=3.7, 2.8 Hz, 1H); 3C-NMR (100 MHz, CDCls) § 154.4, 138.2, 136.0, 130.2, 130.1, 128.8,
128.7,127.7,127.2,125.5,125.4, 115.0, 114.3, 113.8, 109.3; HRMS (FAB) m/z: [M + H]" Calcd
for C17H13N; 245.1079; Found 245.1083.

Me
8ab

4-(p-toly)pyrrolo[1,2-ajquinoxaline (8ab)
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: Following the above procedure, 7a (56.5 mg, 0.30 mmol), 4-methylbenzyl alcohol 2b (73.3 mg,
0.60 mmol) were used as starting material. After purification by column chromatography
(hexane : EtOAc =50 : 1), 8ab was obtained as pale-yellow solid (61.4 mg, 79% vyield). m.p =
80-82 °C; 'H-NMR (400 MHz, CDCl3) § 8.13 (d, J= 7.8 Hz, 1H), 8.02 (d, J= 1.8 Hz, 1H), 7.92
(d, J=8.3 Hz, 2H), 7.89-7.87 (m, 1H), 7.54-7.44 (m, 2H), 7.36 (d, J= 7.8 Hz, 2H), 7.04 (d, J =
3.7 Hz, 1H), 6.92 (t, J = 3.2 Hz, 1H), 2.46 (s, 3H); *C-NMR (100 MHz, CDCls3) § 154.3, 140.5,
129.8, 129.5, 128.8, 127.6, 127.2, 125.6, 125.4, 115.2, 114.4, 113.8, 21.6; HRMS (FAB) m/z:
[M + H]" Calcd for C1sH;sN2 259.1235; Found 259.1228.

Br
8af

4-(4-bromophenyl)pyrrolo[1,2-a]quinoxaline (8af)

: Following the above procedure, 7a (56.5 mg, 0.30 mmol), 4-bromobenzyl alcohol 2f (112.2 mg,
0.60 mmol) were used as starting material. After purification by column chromatography
(hexane : EtOAc = 50 : 1), 8af was obtained as white solid (89.1 mg, 92% vyield); m.p = 160-
162 °C; 'TH-NMR (400 MHz, CDCls) § 8.04-8.01 (m, 2H), 7.92-7.88 (m, 3H), 7.68 (dt, J = 8.9,
2.2 Hz, 2H), 7.56-7.45 (m, 2H), 6.97-6.90 (m, 2H); 3 C-NMR (100 MHz, CDCls3) § 153.3, 137.5,
136.3,131.9,130.4, 130.4, 127.9, 127.3, 125.6, 125.2, 124.3, 115.0, 114.3, 113.8, 108.6; HRMS
(FAB) m/z: [M + H]" Calcd for C17H12BrN2 323.0184; Found 323.0186.

8at

4-(pyridin-4-yl)pyrrolo[1,2-ajquinoxaline (8at)
: Following the above procedure, 7a (56.5 mg, 0.30 mmol), 4-pyridinemethanol 2t (65.5 mg,
0.60 mmol) were used as starting material. After purification by column chromatography

(hexane : EtOAc =50 : 1), 8at was obtained as yellow solid (66.3 mg, 71% yield). m.p = 150-
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152 °C; 'H-NMR (400 MHz, CDCls) § 8.82 (d, J = 5.5 Hz, 2H), 8.06-8.04 (m, 2H), 7.92-7.89
(m, 3H), 7.57 (td, J = 7.8, 1.4 Hz, 1H), 7.51-7.47 (m, 1H), 7.00 (dd, J= 3.9, 1.1 Hz, 1H), 6.94
(dd,J=3.7,2.8 Hz, 1H); 3C-NMR (100 MHz, CDCls) § 151.9, 150.4, 145.8, 136.0, 130.6, 128.4,
127.4, 125.7, 124.8, 123.0, 115.2, 114.5, 113.8, 108.3; HRMS (FAB) m/z: [M + H]* Calcd for
C16H12N3 246.1031; Found 246.1036.

8aw

(E)-4-styrylpyrrolo[1,2-a]quinoxaline (8aw)

: Following the above procedure, 7a (56.5 mg, 0.30 mmol), cinnamyl alcohol 2w (77.4 uL, 0.60
mmol) were used as starting material. After purification by column chromatography (hexane :
EtOAc =50 : 1), 8aw was obtained as yellow solid (83.3 mg, 80% vyield). m.p = 128-130 °C;
'"H-NMR (400 MHz, CDCls) § 8.08 (d, J = 15.6 Hz, 1H), 8.01-7.96 (m, 2H), 7.87-7.84 (m, 1H),
7.72-7.70 (m, 2H), 7.53 (d, /= 16.0 Hz, 1H), 7.49-7.41 (m, 4H), 7.38-7.34 (m, 1H), 7.12 (dd, J
=3.9, 1.1 Hz, 1H), 6.92 (q, J = 2.3 Hz, 1H); ®*C-NMR (100 MHz, CDCls) § 150.0, 136.6, 136.5,
136.4, 130.0, 129.2, 128.9, 127.8, 127.4, 127.2, 126.2, 125.5, 123.4, 114.6, 113.9, 113.8, 106.0;
HRMS (FAB) m/z: [M + H]" Calcd for Ci9H;sN2 271.1235; Found 271.1233.

Me N 7
o
8ba
8-methyl-4-phenylpyrrolo[1,2-a]quinoxaline (8ba)
: Following the above procedure, 7b (60.7 mg, 0.30 mmol), benzyl alcohol (62.2 puL, 0.60 mmol)
were used as starting material. After purification by column chromatography (hexane : EtOAc =
50 : 1), 8ba was obtained as pale-yellow solid (70.7 mg, 91% yield). m.p = 76-78 °C; 'H-NMR

(400 MHz, CDCls) 8 8.05-7.99 (m, 4H), 7.69 (s, 1H), 7.57-7.52 (m, 3H), 7.29 (dd, J = 8.2, 0.9
Hz, 1H), 7.02 (d, J = 3.7 Hz, 1H), 6.91 (g, J = 2.3 Hz, 1H), 2.57 (s, 3H); 23C-NMR (100 MHz,
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CDCls) 5 153.3, 138.4, 130.1, 129.6, 128.9, 128.7, 126.9, 125.4, 115.0, 114.4, 113.9, 109.4, 22.0;
HRMS (FAB) m/z: [M + H]" Calcd for C1sH;5N2 259.1235; Found 259.1241.

8ca

8-methyl-4-phenylpyrrolo[1,2-a]quinoxaline (8ca)

: Following the above procedure, 7¢ (60.7 mg, 0.30 mmol), benzyl alcohol (62.2 pL, 0.60 mmol)
were used as starting material. After purification by column chromatography (hexane : EtOAc =
50 : 1), 8ca was obtained as pale-yellow solid (58.0 mg, 75% yield). m.p = 96-98 °C; '"H-NMR
(400 MHz, CDCl3) 6 8.01-7.96 (m, 3H), 7.85 (d, /= 0.9 Hz, 1H), 7.78 (d, /= 8.3 Hz, 1H), 7.56-
7.49 (m, 3H), 7.34 (dd, J = 8.3, 1.8 Hz, 1H), 6.97 (q, J = 1.8 Hz, 1H), 6.87 (q, J = 2.3 Hz, 1H),
2.51 (s, 3H); 3C-NMR (100 MHz, CDCls) & 154.5, 138.7, 136.4, 135.2, 130.2, 129.8, 128.8,
128.7, 125.5, 125.2, 114.5, 113.8, 113.5, 108.6, 21.3; HRMS (FAB) m/z: [M + H]" Calcd for
CigHi5N2 259.1235; Found 259.1241.
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7. Mechanistic Study

7-1. Control study

Fe3(CO)45 (3 mol%) H
©/\OH TMAO (6 mol%)
> 0]
Toluene, 160 °C, 48 h
2a 2a', quant

To an oven-dried borosilicate glass tube were added benzyl alcohol 2 (0.30 mmol, 1.0 equiv.),
Fe3(CO)12 (4.5 mg, 3 mol%), and trimethylamine N-oxide (1.4 mg, 6 mol%) under an argon
atmosphere. The tube was sealed with a rubber septum and flushed with argon balloon. Toluene
(0.3 mL) was then added via syringe. The reaction vessel was recharged with Ar, then tightly
sealed with a screw cap, and the mixture was stirred at 160 °C in an oil bath for 48 h. After
completion, the reaction mixture was cooled to room temperature, quenched with H,O (50 mL),
and extracted with DCM (2 x 50 mL). The combined organic layers were washed with brine (50
mL), dried over anhydrous MgSOQs, filtered, and concentrated under reduced pressure. The
reaction yield was determined by 'H NMR analysis of the crude residue, which confirmed the

formation of benzaldehyde 2a' with quant yield.

(0]
Fe3(CO)42 (3 mol%) Me
OH TMAO (6 mol%) 1a added N~
> Arrechargg —M8MM
Toluene, 160 °C, 24 h 24 h N
2a 3aa 8%

To an oven-dried borosilicate glass tube were added benzyl alcohol 2 (0.30 mmol, 1.0 equiv.),
Fe3(CO)12 (4.5 mg, 3 mol%), and trimethylamine N-oxide (1.4 mg, 6 mol%) under an argon
atmosphere. The tube was sealed with a rubber septum and flushed with argon balloon. Toluene
(0.3 mL) was then added via syringe. The reaction vessel was recharged with Ar, then tightly
sealed with a screw cap, and the mixture was stirred at 160 °C in an oil bath for 24 h. After stirred
for 24 h, the screw cap was removed and the mixture was purged with argon for 30 min.
Subsequently, 1a was added, the vessel was resealed with a screw cap, and the mixture was

stirred for an additional 24 h. After completion, the reaction mixture was cooled to room
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temperature. The crude residue was directly purified by flash column chromatography on silica
gel to afford the desired product 3aa with 8 % yield. The result suggests that the gas generated

during alcohol oxidation plays a critical role in the reduction of nitro groups.

Fe3(CO)1z (3 mol%)

o) TMAO (6 mol%) o)
.M H, (10 atm .M
N © 2 ( ) > N ©
H Toluene, 160 °C, 24 h H
N02 NHZ
1a 1a' 50 %

To a high-pressure reactor were added 1a (0.30 mmol, 1.0 equiv.), Fe3(CO)12 (4.5 mg, 3 mol%.),
trimethylamine N-oxide (1.4 mg, 6 mol%.), and toluene (1.0 mL). The vessel was sealed and
charged with hydrogen gas (10 atm), then stirred at 160 °C in an oil bath for 24 h. After
completion, the reaction mixture was cooled to room temperature. The crude residue was directly
purified by flash column chromatography on silica gel to afford the desired product N-methyl-
2-aminobenzamide 1a' with 50 % yield. The result suggests that the nitro group reduction can

proceed via Fe3(CO)i2 and molecular hydrogen.

H Fe3(CO)12 (33 mol%) H H
H ©/\ TMAO (33 mol%) H
O/ + > O +
160°C, 72 h
2a, 50 eq Styrene, 1 eq 2a', quant Ethylbenzene, 14 %

To a Schlenk flask (Flask 1) were added benzyl alcohol 2a (0.60 mmol, 2.0 equiv.), Fe3(CO)i2
(4.5 mg, 3 mol%.), and trimethylamine N-oxide (1.4 mg, 6 mol%.) under an argon atmosphere.
The flask was sealed with a rubber septum and flushed with argon balloon. Toluene (0.3 mL)
was then added via syringe. In a separate Schlenk flask (Flask 2), styrene and THF were added
to Pd/C (10 wt%). The two flasks were connected via a gas-transfer bridge under an inert
atmosphere. The mixture in Flask 1 was heated at 160 °C in an oil bath for 48 h under reflux.
After completion, the reaction mixture at the flask 2 was filtered through a pad of Celite, and the
solvent was removed under reduced pressure. The crude residue was determined by *H NMR

analysis, and ethylbenzene was detected in 14 % yield.’
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Figure S1. Molecular hydrogen generation through oxidation of benzyl alcohol and reduction of styrene

7-2. Radical clock experiment

Synthesis of (2-phenylcyclopropyl)methanol’’

o~ DIBAL-H OH
o Et,0, -78 °C, 30 min

2ad

To a 50 mL round-neck bottom flask were added ethyl 2-phenylcyclopropanecarboxylate and
anhydrous diethyl ether under an argon atmosphere. The reaction mixture was cooled to -78°C,
and diisobutylaluminum hydride (DIBAL-H) was added dropwise over 30 min. The mixture was
stirred at -78°C for 1 h. After completion, the reaction was quenched with saturated aqueous
NH4ClI, and the resulting mixture was filtered through a pad of Celite. The filtrate was washed
with H>O (50 mL) and extracted with DCM (2 x 50 mL). The combined organic layers were
washed with brine (50 mL), dried over anhydrous MgSOs, filtered, and concentrated under
reduced pressure to afford the crude product.
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Fe3(CO)q2 (3 mol%) o
TMAO (6 mol%) @J\N,Me
Toluene, 160°C, 48h NT

1a 2ad 3aad

: Following the general procedure A, 1a (54.0 mg, 0.3 mmol), (2-phenylcyclopropyl)methanol
2ad (0.6 mmol) were used as starting material. After purification by column chromatography
(hexane : EtOAc = 4 : 1), 3aad was obtained as white solid (20.7 mg, 25% yield); mp = 113-
115 °C; 'H-NMR (400 MHz, CDCl3) § 8.26 (dd, J = 8.0, 1.1 Hz, 1H), 7.72-7.68 (m, 1H), 7.62
(d,J=8.2 Hz, 1H), 7.44-7.40 (m, 1H), 7.34 (t,J= 7.3 Hz, 2H), 7.27-7.24 (m, 1H), 7.23-7.19 (m,
2H), 3.69 (s, 3H), 2.63-2.58 (m, 1H), 2.30-2.25 (m, 1H), 2.14-2.09 (m, 1H), 1.60-1.56 (m, 1H);
BC-NMR (100 MHz, CDCls) & 162.6, 156.5, 147.5, 140.5, 134.2, 129.0, 128.8, 128.4, 127.0,
126.9, 126.8, 126.3, 126.1, 120.4, 30.7, 27.5, 26.2, 16.9; HRMS (FAB) m/z: [M + H]" Calcd for
Ci6H1sN20 277.1341; Found 277.1345. The ring-opened compound was not observed.

7-3. Stepwise confirmation experiment

Confirmation of nitroso
To confirm the plausibility of nitroso intermediate, we synthesized it independently and
subjected it to the standard reaction conditions. The same quinazolinone product was obtained

in comparable yield, supporting the involvement of nitroso as a true intermediate.

(o) O
Me .Me
N~ o~ Fe3(CO)q2, TMAO N
H + HO Ph _
Toluene, 160°C, 48 h N
h
(0]
2a,1eq 3aa

Following the general procedure A, N-methyl-2-nitrosobenzene (49.3 mg, 0.3 mmol), benzyl
alcohol (31.1 pL, 0.3 mmol) were used as starting material. As a result, 3aa was obtained with

90% yield.

S56



7-4. Substrate distribution during Reaction progress

Fe3(CO)yp, TMAO ©\
©\ +  HO” “Ph - N
NO, Toluene, 160°C, T

Nitrobenzene + Benzyl alcohol

€q
35
3
25
2
15
1 e —
0.5
0
0 10 20 30 40 50
) ) Time
= Alcohol ~=———Aldehyde =——Imine ———Nitro
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8. DFT calculations

8-1. Computational details

All density functional theory (DFT) calculations were performed by Gaussian 16 software package.'!

Geometry optimizations and frequency analyses were performed at the level of the B3LYP functiona

112

and a def2-SVP basis set!® in gas phase. Single point energies were further refined at the M06-2X

functional and a def2-TZVP basis set'* level using SMD solvation model (solvent = toluene).'

Throughout the paper, the energies presented are the M062X -calculated Gibbs free energies in the Toluene

solvent with B3LYP-calculated thermodynamic corrections.

8-2. Gibbs energy profiles

AG(sol)
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Figure S2. Oxidation of benzyl alcohol with iron tricarbonyl
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Figure S3. Reduction of nitrobenzene with iron tricarbonyl.
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8-3. Energy correlation

Fe(CO)4
CoO
FE(CO)s

Benzyl alcohol
Benzaldehyde
Nitrobenzene

Ha
TS1
TS1A
TS1B
1M2
IM3
TS2
TS2A
TS3
1M4
TS4
IM5
NO2H;
H-.0

Nitrosobenzene

8-4. Cartesian coordinates of computed structures

TS1
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T T T O 0 O a0
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1.957243
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Thermal corr
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3.856909 0.267953 -1.171416
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-0.666500
-2.174027
-1.266822
2.779233

-0.416424
0.261531
0.745691
0.590174
-0.628814
1.380639
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-0.817534
-0.993555
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TH-NMR, BC-NMR, and F-NMR spectra of all compounds
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1c 'H-NMR (400 MHz, CDCls)
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1d 'H-NMR (400 MHz, CDCls)
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1f '"H-NMR (400 MHz, CDCls)
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1h 'H-NMR (400 MHz, CDCls)
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1i 'H-NMR (400 MHz, CDCl5)
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1k 'H-NMR (400 MHz, CDCls)
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1m "H-NMR (400 MHz, DMSO-ds)
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1o 'H-NMR (400 MHz, CDCls)
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1o F-NMR (376 MHz, CDCl5)
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1p *C-NMR (100 MHz, CDCls)
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1q '*C-NMR (100 MHz, CDCls)
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3aa *C-NMR (100 MHz, CDCI;)
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3ab *C-NMR (100 MHz, CDCls)

L] T—

L6EVE —

ey
09TuL J

wrw

ves0zt
2192

GE6'9ZT /
185221
980821 =

256 —
ooLeer —
0eEVET —

Me

VSE0rT

02§'LPT ——

£8895T

3ab

626797 — O zZ

T T T T T T T T
170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0

T
180.0

,,,,,,,,,,,,,,,,,,,,,,,,,,
0'92 0°5Z 0°%Z 0°€2 022 0TZ 0'02 0'6T 0'8T 0°LT 0°9T O'ST O'¥T 0'€T 02T 0'TT 00T 06 08 02 09 0G 0% 0€ 0T 0T 0
(suppuesnoup)

X : parts per Million : Carbon13

3ac 'H-NMR (400 MHz, CDCls)

use

€10
810,
0g0°L
ve0'L
09zL
YL
815,
wsL
G€5'L
6€5'L
arL

AN
oL \\
onL'L
6628

gres N\
zes

——

OMe

3ac

L

1.0

20

3.0

3

4.

6.0

Le
~

8.0

9.0

¥'¢ €2 ¢¢ T¢ 0C 6T 8T LT 9T ST ¥T €T ¢T TT 0T 60 80 L0 90 S0 ¥0 €0 ¢0 TO 0

aouepunge

[-o0e

[0t

[-8671

1860
~00C

[-66T

[-s60

X : parts per Million : Proton

S88



3ac *C-NMR (100 MHz, CDCls)
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3ad C-NMR (100 MHz, CDCls)
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3ag 'H-NMR (400 MHz, CDCls)
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3ah "F-NMR (376 MHz, CDCls)
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3ai >*C-NMR (100 MHz, CDCls)
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3aj *C-NMR (100 MHz, CDCls)
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3ak *C-NMR (100 MHz, CDCls)
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3al >*C-NMR (100 MHz, CDCls)
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3am *C-NMR (100 MHz, CDCl3)
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3an C-NMR (100 MHz, CDCls)
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3a0 'H-NMR (400 MHz, CDCls)
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3ap 'H-NMR (400 MHz, CDCls)
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3ap '°F-NMR (376 MHz, CDCls)
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3aq *C-NMR (100 MHz, CDCls)
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3ar C-NMR (100 MHz, CDCls)
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3as °C-NMR (100 MHz, CDCls)
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3at 3C-NMR (100 MHz, CDCls)
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3au C-NMR (100 MHz, CDCls)
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3av *C-NMR (100 MHz, CDCI;)
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3aw *C-NMR (100 MHz, CDCl3)
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3ax *C-NMR (100 MHz, CDCI;)
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3ay 3C-NMR (100 MHz, CDCls)
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3az C-NMR (100 MHz, CDCls)
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3aaa '>*C-NMR (100 MHz, CDCls)
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3ba *C-NMR (100 MHz, CDCls)
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3ca C-NMR (100 MHz, CDCls)
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3da *C-NMR (100 MHz, CDCls)
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3ea 3C-NMR (100 MHz, CDCls)
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3fa 3C-NMR (100 MHz, CDCls)

6197

06Y'T6 —

2zsEr
269°GET —

L1895T —

88y TIT

3fa

T T T T T T T
160.0 150.0 140.0 130.0 120.0 110.0 100.0

T
170.0
X : parts per Million : Carbon13

R R N s o o B o o B R A RARANEESESEERESEAS s
0T¢ 00 06T 08T 0T 09T 0GT 0¥T O€T 0¢T OTT 00T 06 08 0L 09 0§ 0¥ 0€ 0C 0T O

(suppuesnoup)

3ga '"H-NMR (400 MHz, CDCls)
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3ga 3C-NMR (100 MHz, CDCls)
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3ha C-NMR (100 MHz, CDCls)
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3ia >*C-NMR (100 MHz, CDCls)
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3ja *C-NMR (100 MHz, CDCls)
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3ka *C-NMR (100 MHz, CDCls)
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3la *C-NMR (100 MHz, CDCls)
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3ma *C-NMR (100 MHz, CDCls)
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3na C-NMR (100 MHz, CDCls)
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3pa 'H-NMR (400 MHz, CDCls)
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3ga 'H-NMR (400 MHz, CDCls)
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3bb 'H-NMR (400 MHz, CDCls)
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3bb 3C-NMR (100 MHz, CDCls)
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3bf 3C-NMR (100 MHz, DMSO-ds)
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3bi 'H-NMR (400 MHz, DMSO-ds)
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3bw 'H-NMR (400 MHz, DMSO-ds)
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3ra 'H-NMR (400 MHz, DMSO-ds)
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3ta 'H-NMR (400 MHz, DMSO-ds)
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6ab 'H-NMR (400 MHz, CDCls)
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6ai '"H-NMR (400 MHz, CDCls)
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6aw 'H-NMR (400 MHz, CDCI3)
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6ba 'H-NMR (400 MHz, CDCls)
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6ca '"H-NMR (400 MHz, CDCls)

0672 —

N
N\

O

6ca

Me

1.0

20

3.0

5.0

6.0

7.0

9.0

0e

0T 0

aouepunge

[-o0e

0-960

/160
167
Moot

[Fret,

X : parts per Million : Proton

6ca >*C-NMR (100 MHz, CDCls)

eL9TC

Sv8'9L

SLYLL

8L00TT —

97T —

€9T6YT

VLTEIT

N
N\

(0]
6ca

Me

T
100.0

T T T T
150.0 140.0 130.0 120.0

160.0

170.0
X : parts per Million : Carbon13

RRRERRRN S
00z 06T

R e SN SARARRERRRES
08T 0T 09T 0GT 0%l 0€T 02¢T OTT 00T 06 O

RRRARESRES
8 0L 0

9

0§

04

0¢

0C

0T 0
(stppuesnouy)

110.0

S146



8aa 'H-NMR (400 MHz, CDCI3)

8aa

1.0

2.0

3.0

5.0

6.0

[o —00T
~|[-660

E\SH
~vTY

—_—

8.0

55T
==
33
&

960

RN R o S e N EA RS B AR
e Te 0¢ 6T 8T LT 9T ST vT €T ¢T TT 0T 60 80 L0 90 S0 ¥0 €0 ¢0 70 O

aouepunge

Proton

X : parts per Million

8aa ’C-NMR (100 MHz, CDCl;)

Fo
o
£S
]
re
E 3%
[=}
—4 kS
™
o
Es
<
]
re
n
o
re
©
o
o
Q
Sve9L ]
SLyLL e
8
o
(s
]
Fo
S
]
M\m
3
o
ES
S
J
—> [ O
—_— 2 g
w 3
—4
-2 fo
o
3
o
2]
3
eervsT / / © —3
© °
Z (=] 2=
3
o
Es
5
02T 01T 00T 06 08 0L 09 g oy 0t 0T 0T 0
(suypuesnoup)

X : parts per Million : Carbon13

S147



8ab 'H-NMR (400 MHz, CDCls)
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8af 'H-NMR (400 MHz, CDCls)
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8at 'H-NMR (400 MHz, CDCls)
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8ba 'H-NMR (400 MHz, CDCls)
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8ca 'H-NMR (400 MHz, CDCls)
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9 'H-NMR (400 MHz, DMSO-ds)
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11 'H-NMR (400 MHz, CDCls)
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12 YF-NMR (376 MHz, CDCl)
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