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General information

All manipulations were carried out under air atmosphere unless otherwise specified. Pd(PPhgz),
and Cs,CO; were purchased from Energy Chemical and used without further purification.
BINAP was purchased from Adamas-beta and used without further purification. Melting points
were measured with an X-4 melting point apparatus (Bei Jing Taike Co., Ltd.). '"H-NMR and
BC-NMR were determined in CDCI; on a Bruker DPX 300 MHz or a Bruker AVANCE IIl 400
MHz spectrometer at room temperature, respectively, and tetramethylsilane (TMS) served as
an internal standard. Spin multiplicities are given as s (singlet), d (doublet), t (triplet), q (quartet)
and m (multiplet) as well as brs (broad). Coupling constants (J) are given in hertz (Hz). ESI-MS
was carried out on a LCMS-2020 (Shimadzu, Japan). HRMS were recorded on an Agilent
6540Q-TOF LC/MS equipped with electrospray ionization (ESI) probe operating in positive or
negative ion mode. All experiments were monitored by thin layer chromatography (TLC). TLC
was performed on pre-coated silica gel plates (Qingdao Haiyang Chemical Co., Ltd).

Experimental section
Screening the different palladium catalysts and ligands

Table S1 Optimization of the reaction conditions®

O.__Ar
Br .
SN \@\ [Pd] / ligand Y
—_———— =
A7 NO, Cs,CO,, ai PN
N/ 2 So 3, air N
1a 2a toluene 3a
entry [Pd] ligand yield® (%)
1 Pd(OAc), P'Bus-HBF, 31
2 Pd(OAc), X-Phos 23
3 Pd(OAc), BINAP 36
4 Pd(OAc), DAFO trace
5 Pd(OAc), PPhg 39
6 Pd(PPhs),Cl, 45
7 Pd(dppf)Cl, trace
8 Pd(dba), trace
9 Pd,(dba)s; trace
10 Pd(CHsCN),Cl, trace

#Reaction conditions: 1a (0.3 mmol), 2a (0.6 mmol), catalyst (10 mol%), bidentate ligand (10
mol%) or monodentate ligand (20 mol%), Cs,CO; (0.6 mmol) in 3.0 mL of toluene under air
atmosphere, 100 °C, 24h. ® Isolated yields.

General procedure for the synthesis of products 3a—u:
X

10 mol % Pd(PPha),

SN X 10 mol % BINAP

A [ e 2T
R1 = 052003, 02

N
PhMe, 100 °C, 24h

X=Br, |, OTf
1 2 3

To a solution of 4-methylquinazoline (0.3 mmol) in toluene (3 mL) was added Pd(PPhs), (0.1
equiv), BINAP (0.1 equiv), Cs,CO3 (2.0 equiv) and aryl halide or triflate (2.0 equiv), the
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reaction vessel was placed in a preheated oil bath at 100 °C in air. After stirring for 24 h, the
reaction mixture was cooled to room temperature, quenched by water (10 mL) and extracted
by ethyl acetate (3x10 mL). The organic phase was then washed with brine, dried over
anhydrous Na,SO, and concentrated in vacuo. The residue was then purified by
chromatography on silica gel with a eluent of petroleum ether and ethyl acetate. Products were
characterized by Mp, 'H-, ®C-NMR and HRMS (ESI).

General procedure for the synthesis of 4-methylquinazolines la-e:

Method A™:
e e
NH —_—
NH, Et;N, DCM, 0°C A

~N
i-PrOH, 90 °C N" 'R
R
1a Me
1c n-Pr
1d Ph
1e Cy

To a solution of 2-aminoacetophenone (20 mmol) and triethlyamine (3.3 mL, 1.2 equiv) in
dichloromethane (DCM) (60mL) cooled in an ice-water bath, chloride (1.5 equiv) was added
dropwise. The progress of the reaction was monitored by TLC. Upon completion, the solution
was washed with diluted hydrochloric acid, saturated NaHCOs, brine, and dried over
anhydrous Na,SO,4. The organic phase was concentrated in vacuo to give amide as an
intermediate without further purification. The amide, 25% ammonia water (20 mL) and
isopropanol (20 mL) were added to a 250 mL sealed tube. The tube was located in a
preheated 90 °C oil bath and stirred for 10h. The reaction mixture was cooled to room
temperature, washed with diluted hydrochloric acid, saturated NaHCOg3, brine, and dried over
anhydrous Na,SO,, then concentrated in vacuo. The residue was then purified by
chromatography on silica gel with a eluent of petroleum ether and ethyl acetate. Products were
characterized by Mp, 'H-, ®C-NMR and MS (ES)).

(ro HCOZH d NH5- H20 d\\\r\!
Z o}
NH, " NH i-PrOH, 90 °C

PhMe, 80 °C

Method B

To a mixture of 2-aminoacetophenone (20 mmol) and ZnO (0.8 g, 0.5 equiv) in toluene (50 mL)
was added HCO,H (23 mL, 600 mmol) dropwise. The reaction mixture was heated in an oil
bath at 80 °C and stirred for 7h. Upon finished the reaction, the mixture was treated to obtain
amide which was further reacted with 25% ammonia water to give a residue as described in
Method A. The residue was then purified by chromatography on silica gel with a mixture eluent
of petroleum ether, ethyl acetate. Product was characterized by Mp, 'H-, ®C-NMR and MS
(ES)).
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Procedure for the synthesis of 3uu’:

NO, t-BuOK

—_—

=N
+
DMSO, rt

1d

To a Schlenk tube were added 4-methyl-2-phenylquinazoline (1d, 1mmol),
1-fluoro-4-nitrobenzene (2 mmol), t-BuOK (2 mmol) and DMSO (5mL). The reaction mixture
was stirred at room temperature for 12h. Upon finished the reaction mixture was quenched by
water (20 mL) and extracted by ethyl acetate (3x30 mL). Combined organic phase were dried
over anhydrous Na,SO,, and concentrated in vacuo. The residue was then purified by
chromatography on silica gel with a mixture eluent of petroleum ether, ethyl acetate. Product
was characterized by Mp, 'H-, ®C-NMR and HRMS (ES)).

Substrate characterizations

SN
NN
1a
2,4-dimethylquinazoline (1a).% yellow oil, 45% vield for two steps. *H NMR (300 MHz, CDCl5) &
8.06 (d, J = 8.3 Hz, 1H), 7.94 (d, J = 8.4 Hz, 1H), 7.87—7.80 (m, 1H), 7.57 (t, J = 7.6 Hz, 1H),
2.93 (s, 3H), 2.85 (s, 3H); *C NMR (100 MHz, CDCls) & 168.0, 163.4, 149.8, 133.5, 128.1,
126.5, 124.8, 122.1, 26.3, 21.6; MS (ESI): 159.00 [M+H]".

1b

4-methylquinazoline (1b).* yellow oil, 54% yield for two steps. *H NMR (400 MHz, CDCl;) &
9.18 (s, 1H), 8.15-8.07 (m, 1H), 8.04 (d, J = 8.4 Hz, 1H), 7.89 (ddd, J = 8.4, 6.9, 1.4 Hz, 1H),
7.65 (ddd, J = 8.2, 6.9, 1.2 Hz, 1H), 2.97 (s, 3H): *3C NMR (100 MHz, CDCly) & 168.1, 154.4,
149.4,133.5, 128.9, 127.5, 124.9, 124.3, 21.7; MS (ESI): 145.05 [M+H]+.

oL

1c
4-methyl-2-propylquinazoline (1c).’ colorless oil, 73% vyield for two steps. "H NMR (400 MHz,
CDCl,) 6 8.06 (d, J =8.3 Hz, 1H), 7.96 (d, J = 8.4 Hz, 1H), 7.83 (t, J = 7.7 Hz, 1H), 7.56 (t, J =
7.6 Hz, 1H), 3.08-3.01 (m, 2H), 2.93 (s, 3H), 2.01-1.86 (m, 2H), 1.05 (t, J = 7.4 Hz, 3H); °C
NMR (100 MHz, CDCl5) 6 168.1, 166.8, 149.9, 133.5, 128.5, 126.6, 124.9, 122.5, 42.0 , 22.4,
21.7, 14.1; MS (ESI): 187.10 [M+H]".
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SN
N/)\Ph
1d

4-methyl-2-phenylquinazoline (1d).® white solid, 76% yield for two steps, mp. 84-85 °C. 'H
NMR (300 MHz, CDCl,) & 8.63 (dd, J = 7.9, 1.8 Hz, 2H), 8.09 (d, J = 8.3 Hz, 2H), 7.87 (ddd, J =
8.5, 6.9, 1.3 Hz, 1H), 7.64-7.45 (m, 4H), 3.02 (s, 3H); **C NMR (75 MHz, CDCl,) 168.1, 160.0,
150.2 138.2, 133.4, 130.3, 129.1, 128.5, 128.5, 126.7, 124.8, 122.8, 21.9; MS (ESI): 221.00
[M+H]".

2-cyclohexyl-4-methylquinazoline (1e).” yellow solid, 66% yield for two steps, mp. 46—48 °C.
'H NMR (300 MHz, CDCl) & 8.08 — 8.00 (m, 1H), 7.96 (d, J = 8.4 Hz, 1H), 7.81 (ddd, J = 8.4,
6.9, 1.4 Hz, 1H), 7.54 (ddd, J = 8.2, 6.9, 1.1 Hz, 1H), 3.04 — 2.95 (m, 1H), 2.92 (s, 3H), 2.08 —
2.04 (m, 2H), 1.95 — 1.67 (m, 5H), 1.57 — 1.31 (m, 3H); **C NMR (100 MHz, CDCl3) & 170.0,
167.8, 150.0, 133.1, 128.6, 126.3, 124.8, 122.6, 47.9, 31.9, 26.4, 26.0, 21.7; MS (ESI): 227.15
[M+H]".

Product characterizations

(2-methylquinazolin-4-yl)(4-nitrophenyl)methanone (3a). vyellow solid, 73% vyield, mp.
158-161 °C.'H NMR (300 MHz, CDCl,) & 8.33 (d, J = 8.7 Hz, 2H), 8.16 (d, J = 8.6 Hz, 2H),
8.08 (dd, J = 8.6, 3.9 Hz, 2H), 8.00 —=7.92 (m, 1H), 7.63 (t, J = 7.6 Hz, 1H), 2.94 (s, 3H); °C
NMR (100 MHz, CDCl;) 8 191.4, 163.2, 162.0, 152.0, 150.8, 139.9, 134.9, 131.8, 128.6, 128.3,
125.4, 123.7, 119.8, 26.3; HRMS (ESI) m/z calcd for CygH1oN305 [M+H]" 294.0879, found
294.0873.

(2-methylquinazolin-4-yl)(phenyl)methanone (3b).? yellow solid, 76% vyield, mp. 143-145 °C.
'H NMR (400 MHz, CDCl3) & 8.05 (d, J = 8.5 Hz, 1H), 7.96—7.89 (m, 4H), 7.68-7.62 (m, 1H),
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7.59-7.53 (m, 1H), 7.49 (t, J = 7.9 Hz, 2H), 2.95 (s, 3H); 3C NMR (100 MHz, CDCl3) 6 193.2,
164.6, 163.4, 151.4, 135.2, 134.6, 134.5, 130.6, 128.8, 128.3, 127.7, 125.6, 119.8, 26.4;
HRMS (ESI) m/z calcd for C16H13N,0 [M+H]™ 249.1028, found 249.1021.

(2-methylquinazolin-4-yl)(o-tolyl)methanone (3c). yellow solid, 57% vyield, mp. 120-123 °C. 'H
NMR (400 MHz, CDCIs) 6 8.04 (d, J = 8.5 Hz, 1H), 7.99 (dd, J = 8.4, 0.6 Hz, 1H), 7.91 (ddd, J =
8.4, 6.9, 1.4 Hz, 1H), 7.57 (ddd, J = 8.2, 6.9, 1.1 Hz, 1H), 7.48 (td, J = 7.5, 1.3 Hz, 1H), 7.37
(dd, J=7.8, 1.2 Hz, 2H), 7.19 (t, J = 7.5 Hz, 1H), 2.91 (s, 3H), 2.70 (s, 3H); *C NMR (100 MHz,
CDCl3) 6 195.6, 165.7, 163.6, 151.5, 141.3, 134.53, 134.45, 133.3, 133.2, 132.4, 128.3, 127.7,
125.693, 125.686, 119.8, 26.4, 22.0; HRMS (ESI) m/z calcd for C,7H:sN,O [M+H]" 263.1184,
found 263.1179.

(2-methylquinazolin-4-yl)(m-tolyl)methanone (3d). brown solid, 55% vield, mp. 113-114 °C. 'H
NMR (400 MHz, CDCls) & 8.07-8.03 (m, 1H), 7.93-7.88 (m, 2H), 7.76 (s, 1H), 7.69 (d, J = 7.7
Hz, 1H), 7.58-7.52 (m, 1H), 7.46 (d, J = 7.6 Hz, 1H), 7.37 (t, J = 7.6 Hz, 1H), 2.95 (s, 3H), 2.39
(s, 3H); *C NMR (100 MHz, CDCl;) & 193.4, 165.0, 163.4, 151.4, 138.7, 135.4, 135.2, 134.6,
130.8, 128.7, 128.3, 128.1, 127.6, 125.7, 119.8, 26.4, 21.3; HRMS (ESI) m/z calcd for
C17H15N,O [M+H]" 263.1184, found 263.1181.

(2-methylquinazolin-4-yl)(p-tolyl)methanone (3e). yellow solid, 62% vyield, mp. 147-150 °C. 'H
NMR (400 MHz, CDCls) & 8.04 (d, J = 8.5 Hz, 1H), 7.95-7.87 (m, 2H), 7.83 (d, J = 8.3 Hz, 2H),
7.58-7.52 (m, 1H), 7.29 (d, J = 8.1 Hz, 2H), 2.95 (s, 3H), 2.43 (s, 3H); *C NMR (100 MHz,
CDCl;) 6 192.8, 165.0, 163.4, 151.4, 145.8, 134.5, 132.8, 130.8, 129.5, 128.3, 127.6, 125.7,
119.8, 26.4, 21.9; HRMS (ESI) m/z calcd for C17H15N,0 [M+H]™ 263.1184, found 263.1181.
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3f
(4-methoxyphenyl)(2-methylquinazolin-4-yl)methanone (3f).2 white solid, 63% vyield, mp.
135-137 °C. *H NMR (300 MHz, CDCl3) 5 8.03 (d, J = 8.4 Hz, 1H), 7.95-7.84 (m, 4H), 7.54 (t,
J=7.6 Hz, 1H), 6.95 (d, J = 8.9 Hz, 2H), 3.87 (s, 3H), 2.94 (s, 3H); *C NMR (100 MHz, CDCl3)
0 191.7, 165.2, 164.8, 163.4, 151.4, 134.5, 133.1, 128.3, 128.2, 127.5, 125.8, 119.9, 1141,
55.6, 26.4; HRMS (ESI) m/z calcd for C;7H15N,O, [M+H]" 279.1134, found 279.1129.

(4-chlorophenyl)(2-methylquinazolin-4-yl)methanone (3g).® white solid, 79% yield, mp.
133-135 °C. *H NMR (300 MHz, CDCl3) & 8.04 (d, J = 8.5 Hz, 1H), 7.98-7.86 (m, 4H), 7.57 (t,
J = 7.6 Hz, 1H), 7.49-7.44 (m, 2H), 2.93 (s, 3H); "*C NMR (100 MHz, CDCl;) & 191.8, 163.7,
163.3, 151.6, 141.1, 134.6, 133.6, 132.0, 129.1, 128.4, 127.8, 125.5, 119.8, 26.4; HRMS (ESI)
m/z calcd for C16H;,CIN,O [M+H]" 283.0638, found 283.0632.

(4-fluorophenyl)(2-methylquinazolin-4-yl)methanone (3h).° white solid, 61% yield, mp.
156-158 °C. "H NMR (300 MHz, CDCl;) & 8.09-7.87 (m, 5H), 7.61-7.53 (m, 1H), 7.17 (t, J =
8.6 Hz, 2H), 2.94 (s, 3H); "*C NMR (100 MHz, CDCl;) 5 191.5, 167.9, 165.3, 164.1, 163.3,
151.6, 134.7, 133.5, 133.4, 131.68, 131.65, 128.4, 127.8, 125.6, 119.8, 116.2, 116.0, 26.4;
HRMS (ESI) m/z calcd for C16H1,FN,O [M+H]" 267.0934, found 267.0927.

(2-methylquinazolin-4-yl)(4-(trifluoromethyl)phenyl)methanone (3i). white solid, 66% yield, mp.
143-145 °C."H NMR (300 MHz, CDCl;) & 8.14-8.05 (m, 3H), 8.04-8.00 (m, 1H), 7.94 (ddd, J
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= 8.5, 6.9, 1.4 Hz, 1H), 7.76 (d, J = 8.2 Hz, 2H), 7.60 (ddd, J = 8.2, 7.0, 1.1 Hz, 1H), 2.94 (s,
3H); *C NMR (100 MHz, CDCl3) & 192.0, 163.3, 163.0, 151.8, 137.99, 137.98, 135.8, 135.5,
135.2, 134.9, 134.7, 131.0, 128.5, 128.0, 127.5, 125.74, 125.71, 125.67, 125.63, 125.4, 124.8,
122.1, 119.8, 119.4, 26.3; HRMS (ESI) m/z calcd for Ci7H1,F3sN,O [M+H]" 317.0902, found
317.0897.

4-(2-methylquinazoline-4-carbonyl)benzonitrile (3j). yellow solid, 37% yield, mp. 191-193 °C.
'H NMR (300 MHz, CDCl3) & 8.14-8.02 (m, 4H), 8.01-7.91 (m, 1H), 7.80 (d, J = 8.6 Hz, 2H),
7.62 (t, J = 7.6 Hz, 1H), 2.94 (s, 3H); **C NMR (100 MHz, CDCl;) 8 191.6, 163.2, 162.3, 151.9,
138.4, 134.8, 132.4, 131.0, 128.5, 128.2, 125.3, 119.8, 117.8, 117.3, 26.3; HRMS (ESI) m/z
calcd for C17H1,N50 [M+H]" 274.0980, found 274.0977.

4-(2-methylquinazoline-4-carbonyl)benzaldehyde (3k). yellow solid, 32% yield, mp.
153-155 °C. *H NMR (300 MHz, CDCl;) 8 10.14 (s, 1H), 8.18-=7.90 (m, 7H), 7.61 (ddd, J = 8.2,
6.9, 1.1 Hz, 1H), 2.95 (s, 3H); *C NMR (100 MHz, CDCl3) 5 192.4, 191.5, 163.3, 163.1, 151.8,
139.7, 139.6, 134.8, 131.2, 129.7, 128.5, 128.0, 125.4, 119.8, 26.4; HRMS (ESI) m/z calcd for
C17H13N,0, [M+H]" 277.0977, found 277.0967.

methyl 4-(2-methylquinazoline-4-carbonyl)benzoate (3l). white solid, 38% vyield, mp.
142-143 °C. *H NMR (300 MHz, CDCl;) & 8.15 (d, J = 8.5 Hz, 2H), 8.09-7.97 (m, 4H), 7.94
(ddd, J = 8.4, 6.9, 1.4 Hz, 1H), 7.63 —7.55 (m, 1H), 3.96 (s, 3H), 2.94 (s, 3H); **C NMR (100
MHz, CDCl;) 6 192.6, 166.0, 163.5, 163.3, 151.7, 138.5, 134.9, 134.7, 130.6, 129.8, 128.4,
127.9,125.5, 119.8, 52.6, 26.4; HRMS (ESI) m/z calcd for CygH15N,05 [M+H]™ 307.1083, found
307.1086.
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benzo[d][1,3]dioxol-5-yl(2-methylquinazolin-4-yl)methanone (3m). yellow solid, 50% yield, mp.
178-180 °C.'H NMR (400 MHz, CDCl;) & 8.04 (dd, J = 8.8, 0.8 Hz, 1H), 7.94-7.87 (m, 2H),
7.59-7.53 (m, 1H), 7.52 (d, J = 1.7 Hz, 1H), 7.41 (dd, J = 8.2, 1.7 Hz, 1H), 6.84 (d, J = 8.2 Hz,
1H), 6.08 (s, 2H), 2.95 (s, 3H); "*C NMR (100 MHz, CDCl;) 5 191.3, 165.0, 163.4, 153.2, 151.4,
148.5, 134.5, 130.0, 128.6, 128.3, 127.6, 125.7, 119.8, 109.3, 108.2, 102.2, 26.4; HRMS (ESI)
m/z calcd for C;7H;13N,05 [M+H]" 293.0926, found 293.0922.

(2-methylquinazolin-4-yl)(naphthalen-2-yl)ymethanone (3n). yellow solid, 52% yield, mp.
133-135 °C. 'H NMR (300 MHz, CDCl5) 8 8.29 (s, 1H), 8.14 (dd, J = 8.6, 1.7 Hz, 1H), 8.08 (d,
J = 8.5 Hz, 1H), 8.00-7.82 (m, 5H), 7.68—7.47 (m, 3H), 2.98 (s, 3H); *C NMR (100 MHz,
CDCl3) 6 193.2, 164.9, 163.5, 151.5, 136.2, 134.6, 134.1, 132.6, 132.3, 129.9, 129.4, 128.8,
128.3, 127.9, 127.7, 127.0, 125.7, 124.6, 120.0, 26.5; HRMS (ESI) m/z calcd for CyH;5N,0O
[M+H]" 299.1184, found 299.1182.

30

(1-ethyl-1H-indol-5-yl)(2-methylquinazolin-4-yl)methanone (30). yellow solid, 43% vyield, mp.
112-114 °C. *H NMR (300 MHz, CDCl3) & 8.12-8.00 (m, 2H), 7.98-7.80 (m, 3H), 7.51 (t, J =
7.3 Hz, 1H), 7.41 (d, J =8.8 Hz, 1H), 7.18 (d, J = 3.2 Hz, 1H), 6.55 (d, J = 3.2 Hz, 1H), 4.20 (q,
J = 7.3 Hz, 2H), 2.97 (s, 3H), 1.47 (t, J = 7.3 Hz, 3H); *C NMR (100 MHz, CDCl;) & 193.3,
166.5, 163.6, 151.2, 139.0, 134.4, 129.1, 128.2, 128.1, 127.4, 127.3, 126.8, 126.0, 123.2,
120.0, 109.7, 103.8, 41.3, 26.5, 15.4; HRMS (ESI) m/z calcd for C,oH1sN;0 [M+H]" 316.1450,
found 316.1450.
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(1-ethyl-1H-pyrrolo[2,3-b]pyridin-5-yl)(2-methylquinazolin-4-yl)ymethanone (3p). yellow solid,
48% yield, mp. 124-125 °C. "H NMR (300 MHz, CDCl3) 5 8.90 (d, J = 2.0 Hz, 1H), 8.49 (d, J =
2.0 Hz, 1H), 8.05 (d, J = 8.5 Hz, 1H), 8.01 (d, J = 8.4 Hz, 1H), 7.91 (ddd, J = 8.4, 7.0, 1.2 Hz,
1H), 7.56 (t, J = 7.6 Hz, 1H), 7.32 (d, J = 3.6 Hz, 1H), 6.57 (d, J = 3.6 Hz, 1H), 4.37 (q,J=7.3
Hz, 2H), 2.95 (s, 3H), 1.48 (t, J = 7.3 Hz, 3H); *C NMR (100 MHz, CDCl,) & 192.4, 164.7,
163.4, 151.6, 149.3, 146.5, 134.6, 132.0, 129.6, 128.3, 127.7, 125.8, 124.0, 120.2, 119.9,
102.0, 39.8, 26.4, 15.6; HRMS (ESI) m/z calcd for CigH17N,O5 [M+H]" 317.1402, found
317.1402.

phenyl(quinazolin-4-yl)methanone (3q).'° white solid, 35% yield, mp. 91-93 °C.*H NMR (300
MHz, CDCl3)  9.44 (s, 1H), 8.18 (d, J = 8.5 Hz, 1H), 8.08 (d, J = 8.4 Hz, 1H), 8.04-7.92 (m,
3H), 7.67 (td, J = 7.5, 2.5 Hz, 2H), 7.51 (t, J = 7.8 Hz, 2H); *C NMR (100 MHz, CDCls) & 193.0,
164.1, 153.8, 151.3, 135.2, 134.7, 134.5, 130.7, 129.1, 128.81, 128.78, 125.9, 122.1; HRMS
(ESI) m/z caled for Cy5H1;,N,O [M+H]" 235.0871, found 235.0863.

(4-methoxyphenyl)(quinazolin-4-yl)methanone (3r).® yellow solid, 34% vyield, mp. 115-117 °C.
'H NMR (300 MHz, CDCl;) & 9.42 (s, 1H), 8.15 (d, J = 8.5 Hz, 1H), 8.05 (d, J = 8.4 Hz, 1H),
8.01-7.91 (m, 3H), 7.65 (t, J = 7.7 Hz, 1H), 6.97 (d, J = 9.0 Hz, 2H), 3.89 (s, 3H); *C NMR
(100 MHz, CDCl;3) & 191.4, 164.8, 164.7, 153.9, 151.2, 134.6, 133.1, 129.0, 128.6, 128.3,
126.0, 122.1, 114.1, 55.7. MS (ESI): 265.05 [M+H]".
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phenyl(2-propylquinazolin-4-yl)methanone (3s). yellow solid, 21% yield, mp. 74-77 °C.'H
NMR (300 MHz, CDClI5) & 8.08 (d, J = 8.5 Hz, 1H), 8.02-7.87 (m, 4H), 7.66 (t, J = 7.4 Hz, 1H),
7.60-7.53 (m, 1H), 7.50 (t, J = 7.7 Hz, 2H), 3.22-3.04 (m, 2H), 2.06-1.85 (m, 2H), 1.05 (t, J =
7.4 Hz, 3H); *C NMR (100 MHz, CDCl;) & 193.3, 166.6, 164.5, 151.5, 135.3, 134.42, 134.41,
130.7, 128.7, 128.5, 127.6, 125.6, 120.0, 41.8, 22.3, 14.0; HRMS (ESI) m/z calcd for
C1gH17N,0 [M+H]" 277.1341, found 277.1345.

(4-nitrophenyl)(2-propylquinazolin-4-yl)methanone (3t). vyellow solid, 41% yield, mp.
121-123 °C."H NMR (300 MHz, CDCl;) & 8.38-8.31 (m, 2H), 8.23-8.05 (m, 4H), 7.96 (ddd, J
=8.3, 6.9, 1.3 Hz, 1H), 7.64 (ddd, J = 8.2, 7.0, 0.9 Hz, 1H), 3.40-2.93 (m, 2H), 2.19-1.80 (m,
2H), 1.04 (t, J = 7.4 Hz, 3H); *C NMR (100 MHz, CDCl;) & 191.5, 166.4, 161.8, 152.0, 150.8,
140.1, 134.7, 131.8, 128.8, 128.2, 125.3, 123.7, 112.0, 41.6, 22.2, 14.0; HRMS (ESI) m/z calcd
for C1gH16N303 [M+H]" 322.1192, found 322.1188.

NO,

3u

(4-nitrophenyl)(2-phenylquinazolin-4-yl)methanone (3u). yellow solid, 35% yield, mp.
197-199 °C. *H NMR (400 MHz, CDCl;) & 8.59-8.53 (m, 2H), 8.37 (d, J = 8.9 Hz, 2H), 8.27 (d,
J=8.9 Hz, 2H), 8.23 (dd, J = 8.8, 4.1 Hz, 2H), 7.99 (ddd, J = 8.5, 6.9, 1.3 Hz, 1H), 7.67 (ddd, J
=8.1, 7.0, 1.0 Hz, 1H), 7.54-7.47 (m, 3H); "*C NMR (100 MHz, CDCl;) & 191.4, 161.4, 159.5,
152.6, 150.8, 140.3, 137.1, 134.8, 131.9, 131.2, 129.5, 128.8, 128.61, 128.59, 125.5, 123.7,
120.5; HRMS (ESI) m/z calcd for Cp;H14N3O3 [M+H]" 356.1035, found 356.0996.

l NO,
D@
e
N/b
3uu’

4-(4-nitrobenzyl)-2-phenylquinazoline (3uu’). yellow solid, 49% vyield, mp. 148-150 °C. 'H
NMR (300 MHz, CDCIs) & 8.66 — 8.60 (m, 2H), 8.28 (d, J = 8.7 Hz, 1H), 8.19 (d, J = 8.8 Hz, 2H),
8.10 (d, J = 8.5 Hz, 1H), 7.91 (ddd, J = 8.4, 7.0, 1.3 Hz, 1H), 7.66 — 7.49 (m, 6H), 4.81 (s, 2H);

*C NMR (75 MHz, CDCl3) & 167.5, 160.1, 151.2, 146.8, 145.2, 137.8, 133.7, 130.6, 129.9,
129.6, 128.5, 128.5, 127.3, 124.3, 123.7, 122.2, 40.7; HRMS (ESI) m/z calcd for C,;H15N30;

S11
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[M+H]" 342.1243, found 342.1239.
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Spectral copies of *H- and **C-NMR of products

WO TOD O OO ON DD <
R Ry = == Ry R R R R Rt R R e S
00 00 00 00 00 @0 00 00 P~ F= P~ P = P~ P~ P o~
e L e
3a
1 U
o
©
b}
o
T T T T T T T T T T T T T T T T T
10.5 95 90 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
- N DO T OWMW0W NG
x NO DO OO 0~ .
~ oy O MY @O Woo @
2 2L Lo oo NNOdT &
1 VN SRR S 1
NO2
3a
|
| |
1 !
|
L iy 4 " J
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 ﬁﬂ(O 1)00 9 80 70 60 50 40 30 20 10 0
ppm

S13

1200

1100

1000

900

800

700

600

500

400

300

F200

100

F-100

+2500

2000

+1500

1000

500




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

O OOTONN— OO MOOOO S S~ O w
COOMOOOmOmoO OO LLEOE OO WNnLWNWWWwS < Lo
00 @O P~ P P P~ P~ P P P P P P P P~ P P~ P~ [ P~ P~ P~ P~ P P o™
oL
P
_
N)\
3b
. L
S 5
oY —wnm [0)]
oOmo oo (=)
— T T N [s2]
105 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00
f1 (ppm)
5] o = < WS W O —
~— [{=Ns] < W SO o0 W e
) = ~ DT TOEOM™~WNS ~
2 o2 L2 0o 0 NN S
| N | = N = |
o
L
_
NJ\
3b
I
|
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

f1 (ppm)

S14

45000

40000

35000

30000

25000

20000

15000

10000

5000

-0

1500

1400

1300

1200

+1100

+1000

900

800

F700

600

500

400

300

200

F100

0

+100




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

COHOCOWODODONT=DDDD === 00O O ©U) 0D O~ OO - - o
COCaOOONRANOONNNNVODT T TT @A AN o 1
B RO N S e oo
o L
P§:
N/)\
3c
. N
g
N
& &
oo
T T T T T T T T T T T T T T T T T
95 9.0 6.5 0 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
@® o= NODTWENWDO OO o
o~ D © OWNLO OO0 ®0 O @ @
© © W0 TN TO NGO D OO O~
7o) [Fo ] T TN O 00 S ~ &
& €8 DbyIBCOANSNAZ €x
N | SeSe—— I
l
|
! |
1
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 r111(0 1)00 90 80 70 60 50 40 30 20 10 0
ppm

S15

34000
32000
30000
28000
F26000
F24000
22000
20000
18000
+16000
14000
12000
+10000
8000
6000
4000
2000
-0

2000

1600

1500

1400

+1300

1200

1100

+1000

900

800

F700

+B00

500

400

300

200

100

100




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

QOISO - OHDOOD OO D0 w [o)]
OCOCOMOOMODO-~OUWVIDWWW MO =1 @
0 O 00 == - e P P P P P P P e P P P P P - o™~ ™
T e e e — |
N s 1
7 't
o™~ w
o (o))
) o~
T T T T T T T T T T T T T T T T T T T T
10.5 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
= [ WM — 0T O T O —
=T Ty <t I NI OO NO WO o o O
[} T CWWWT OW OO~ S @
2 22 PR EERSER R &8~
| N [ == | — [
o)
(L)
N/)\
3d
1
]
i o it yS— i -ML
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)

S16

22000
21000
20000
+19000
+18000
+17000
16000
15000
14000
13000
12000
~11000
+10000
9000
8000
7000
6000
5000
4000
3000
F2000
1000
0
1000
~-2000

3000

2500

2000

+1500

1000

500

0




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

/8,05
18.03
1794
792
792
791
7 91
790
790

@ o
]
o
|

782
L7 57
756

L7 58
7.54
L7.53
753
7.30
728

|

<~

[is)

P
-
—

1

—295

1.00
1 9471I

i

—243

1100

1000

Fo00

800

F700

600

500

400

F300

200

F100

0

~-100

< |2.08

T
10.5 95 90 85 8

—192.83
_~165.00
16342
—151.38
—145.76

134 50

13277

55
f1 (ppm)

130.77
129.50
128.27
127 59
12572
119.82

;
§

T T T
50 45 40

35

o (3.01=

w |2.96=

[a%]

7500

F7000

6500

6000

5500

+5000

4500

4000

3500

3000

2500

F2000

1500

1000

500

500

T T T T T T T T
210 200 190 180 170 160 150 140

130 120 110 100 90
f1 (ppm)

S17

T

80

T

70

T

60

50

T

40

30

20



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

+1700

8.04
8.01
793
792
792
7.91
7.89
787
787
7.56
756
754
7.51
6.96
6.96
6.93
387
—2.94

11600
11500
11400
11300
1200
11100
11000
1900
1800
700
L6800
1500
-400
1300
1200

100

0
100

1104
4.08f
104~

T T T T T T

65 60 55 45 4

o
3001 =
© 73005 =
.

©
3]
©
o
ot
3]
oo
o
-
w
-~

35

w

50
f1 (ppm)

3400

13448
133.11
128.25
128.24
127 .54
12580
119.85
114.11
5562

3200

—26.43

L
\

19166
165.22
164.75
163 41
—151.35

/
{
%
\

3000
2800
2600
F2400
2200
2000

1800

+1600
+1400
+1200
+1000
| 800
| 600
400

200

200

T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 11r$( 10[)) 9 80 70 60 50 40 30 20 10 0
ppm

518



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

(Rl e e W B W e e Ty @
SO oG ®HDOLWWN WS St 3
€0 00 P P P P P P P P P B P P P o
e S fm————
J
¥
T B ki
O OO o
= NeiRe] S
O ]
T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 50 45 40 35 30 25 20 15 10 05
f1 (ppm)
@ k=] [ el o s o T
© [ © —OWo— 0w e v}
— e = T T ONG0M0 o “
= 88 bFdoodaoas g
S IS N\
I | | i
| |
LLL " " " J
T T T T T T T T T T T T T T T T T T T T T
210 200 1%0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)

S19

2600

2400

2200

2000

1800

1600

1400

1200

1000

800

600

400

200

0

200

3400
F3200
3000
2800
2600
2400
2200
2000
1800
1600
1400
1200
+1000
800
600
400
F200
0

200




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

o o (=] o o o o o (=] (=} (=]
(=) = (=] o [=] (=) = = = = (=) (=) o o f=) (=) (=) = (=] = = = = (=) = =
< o™ — (=) (=) o = (=) = =2 (=) (=) (=) — w - < o™ — = = (=) (=) (=) [=) =2
T .T . .T .y .9 ® 0 T P N T P U/ T S L. L w. S R |
L e
(=]
w
=]
Le
- 692
L
(=)
[ e
L@
o~
H
PEZ— = =00¢l o
[y
| @
(32
L e
=
w
[ =
| oE
w g S6'GLL
Ly . ol LL9LIA
. S S LEBLL
07 L1 Emﬁ/
5L | o om.R}
5511 o 18821
851 59'LEL
0941 Fe 8o le1;
0941 Py et
06'L1 Lo rseel |
mmmr ezl ™ Sopel
ze i _ Lo 55 1Gh—
6L oL
A . ze'eol
wih reosk 3 RIS
a1 V01
86 e 88,91
66'L
008 Lo
108 @
Mmm Lo oy L6l —
08
108! L
w0
Fre

180 170 160 150 140 130 120 110 100 90 80 70 B0 50 40 30 20 10
f1 (ppm)
S20

190

210 200



2200
2100
F2000

+1900
1800
F1700
+1600
1500
1400
+1300
1200
1100
+1000
Fo00
800
F700
+600
500
400

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

vE'L—

1617
0§t
09 21
092
15’2
€9
£9'19
50t
241
L6 Lo
261
P 2o

6L
GE L

96 L
164
L0'8
108
v0'8
9081

v W—

08
808
8081
oL'e”

2500

0.0

35 30 25 20 15 10 05

4.0

85 80 75 7.0 65 60 55 50 45
f1 (ppm)

9.0

pe9g—

BEBLE
9.6
oLezzl
L8'PEL
LPSZ1
£9'6Z1
L9GTL
LLGEL
vLSTL
£5'LZ1
z0ezly
Lyezl
00'LEL
CLPEL
SEPEI
8L'SE 1Y
05'5El
£8'6el

86'LEl

66°LEL

LLLGL—

L6291
8z mwvv

Z0esl—

12000
L1500
1000
L500
0

10

20

60 50 40 30

70

100 90 80
f1 (ppm)
S21

110

120

130

T
190 180 170 160 150 140

210 200




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

OO~ O O0DOQOOON®DWLWHNO =
==k ==k RN W R Ro Rl ST W R iR Te] fe2)
gERewgRnrrrErrrry o
CN
o [
D®:
_
NJ\
3
I
U 1 . |
o
X
[1e]
o~
95 9.0 70 65 5 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
[=] o~ O — MOy Oom < w oo
%) o 3 OO -~ <
— oo o~ TN [Tols @
Ed 2L poooe Sc-cocz 8
1 N ESSENS e !
1 ] 1
| I
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O

f1 (ppm)

S22

900

800

F700

600

500

400

300

F200

100

+0




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Y NN NCORE OO NT T OO 7]
Pk =1=R==R=R=T=F R R L R R R R R RN T T ] &>
Tngago?o?c?o?cgmuihznnhrrrrrrrrrrhr;hr; o
. L JLJLA__._,LA_
\[I 'I\
o -
=] o
-~ )
T T T T T T T T T T T T T T T T T T T
ns 10.5 95 90 60 55 50 45 40 35 30 25 20 15 1.0 05 00
f1 (ppm)
o — = D CUTOOY I D
L mE R OLRN©DO T @©
o 3¢ ~ O®Y T OHOOWd “
85 88 b ABILRRERS &
N7 S A ot
|
I
1
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)

S23

r550

500

450

400

F350

300

250

200

150

100

4500

4000

3500

3000

2500

2000

1500

1000

500




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

COTOOVNOO-ODOOITT O =N © © <
T 000000 n0aNI0nnEG G LG > >
€0 00 00 00 00 00 00 0 @D GO P~ P P P P F= P~ P P P P e P @ o
el 0 : i N R h Pl L ‘
i e
31
T N
o -]
& ®
o o
T T T T T T T T T T T T T T T T T
95 90 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
W THO O WO HD O -
o Q= [ W ST NS . © ~
o WM - OYTITONOM0 0 o @
o OO W DO O®EN NN — o ©
n SO B Ny i

T T

40 130

120 110 100 90 80
f1 (ppm)

T T T T T T T
210 200 190 180 170 160 150 1

S24

F900

800

F700

600

500

400

300

F200

F100

H0

2300
2200
2100
2000
+1900
1800
+1700
1600
1500
1400
+1300
1200
+1100
+1000
900
800
F700
600
F500
400
300
F200
+100

100
200




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

/805
18.03
18.02
L7.92
792
L7.92
791
[ 7.90
790
755
752
1751
742
742
740
48

1
‘
.

683
6.08
—2.95

40000

35000

30000

25000

20000

15000

+10000

5000

1.01

o |2.08

2400
L2300
L2200
2100
L2000
“1900
“1800
1700
“1600
L1500
“1400
“1300
L1200
L1100
L1000
"900
[800
700
"800
L500
L400
L300
[200
“100
Wk W )
100
200

124 53
13002
128.56
128.28
127.60
125.71
119.82

_-109.29

10820

[(e] g @
o™~ [N
~— w o
@ 0w O

N7

153,20
<1517
14846
~102.19
—26.43

/
I
v

T T T T T T T T T T

T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 1;?( 10? 90 80 70 60 50 40 30 2 10 0
ppm

S25



3500
3000
2500
2000
1500
1000
500
0
500

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

10

20

60 50 40 30

70

80

100 90
f1 (ppm)
S26

110

m
120

130

o o o o o o o o (=] o (=]
L= o = = = o [=) = f=) = L= =
g § g g g ° £ 88 8 8 8§
o
1 =]
w
=]
L <
T 97 97—
)
(=)
[ e
w
[ e
BET T 5 TS
z5 L1
st I et
€541
5L o
gL F<
i - 56611
iy Fe 09'pZh
651 E zL6Th
eyl s =Y L0'LZh
7o e 0LLZ)
7o) A " 88:z)
Vo'l I LEBZH
go'7] €88zt
oy | o 5e6Z)
o] © L6621 =
by 62281~
5 i
6921 L2 09ZEk
6L . L0PEL
06 o 09'vEL
Lo ] F= LZ'9eh
2621 5P LGL—
26'LY roref
8 L 605 89k~
mm.hwm yO0LL 2 8 #IL~"
96'Lf 960
152 ~660[
86°L | F o
108
ove | o
zh'e o
c1'g o 6l'esl—
5la L@
EINS <
ezg’l |

150 140

160

190 180 170

210 200



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

1800
+1600
+1400
+1200
+1000
800

600

-10

10

20

30

40

60 50

70

80

90
S27

f1 (ppm)

110

130

o o o (=] o o (=] o o o o o
= (=] [=) = = o = o = (=) [=] (=) [=] = (=) (=) [=) (=) [=)
o™ — (=) (=) (=) o =2 (=) = (=) — = o™ =2 [=*) w -r o~ (=
T T T Sl %® T e - T T ! R L U L D L L
(=)
=]
w
=]
| o SFSl—
L _
iy ﬁw Feget 0592
6L
o
Mo 28l —
w
[ e
15T rlEEL 2
w
[ e
9L'p Lo
6L 1
. 902
e e,
= —_—
E
-8 .
. ez 9420L—
® o EeeRl
Fe v0'9zL
78'9Z1
| o 02224 ~
© 8g'Lzl —
€182
759 ronLF e 0z'8zl
mm”mv B N;wia
ELz Lo e bel
o J +660 GLLEL—
£F 4L v g
_,m.hﬂ 20
e5L ~ 85°E9)~
8Y'L 66| o 15991
6L Foog[ =
062
6L Fa
Z6'L
§6'L | o
G4 @ —
o0s e EEk
908 Lo
108 z
80’8 |

150

170

190

210



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

H500
400
1300
1200
100

10

20

30

60 50 40

70

90 80

100
S28

f1 (ppm)

110

120

130

140

o™ — (=) (=) (=) = (=) =2 (=) =2 (= (=) — = (=) (=) = =2
T T T < P T T €L T T AN T < ! i < ° T @
e
=]
w
e 95GL—
L e
vy . 9z
ey Lr Fevel 2
05l
o 6165—
[ e
L@
o™
S62— 3 FS0eL 2
L@
[
L e
£Sp b
9g'p _ I
— 0l
el T
-mw 00'20k—
=N
—y 586k41
& L e 810zl
° a S0PZL
61521
g mw.hw%
Zeezl
159 o Le P8zl
mmmv — e m?ml\
1 o SSel
ze Eﬂ s Z59pk~
95'L . 8T BPL—
E.j _ POb o 55161~
66'L - RZO L[ <
208 7T0'L
08 = Lzl 2 e
6t'8 e L
o5 =0
06'8 _
088’ FO00L| o
| @ erzsl—
D

150

160

180 170

190

T

210 200




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

7.71
%T 89
'F. =}
767
7.65
7.64
7.54
7.51
L7.49

F240

—9.44
8.19
8.16
8.10
8.07
8.02
7.99
7.98

|

785

220

200

180

160

F140

120

F100

1.03

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

70 65 60 55 5 40 35 30 25 20 15 10 05 00

71,00

w

50 4
f1 (ppm)

13523
134 68
1234 52
129.08
128,81
128.78
12586
122.10

5000

192,99

—164.11

15384

~151.27

120,86
L

+4500

4000

3500

3000

2500
2000
1500
1000

500

Wil o

F-500

T T T T T T T T T T

T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 1;10( 10;] 9 80 70 60 50 40 30 20 10 0
ppm

S29



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

] [ - g o Te M e Wl ol Ty e R T5) @
= —- OO0 000 uwo «©
@ 00 €0 @0 @ P~ I P~ I~ I~ M0 © ©
(I S
|
J, I A Jl .
i i
o ~
S S
— ©
T T T T T T T
95 90 40 35 30 25
@ o< oo < = W o
< [ N0 ONS — [T}
- TT 0 T )0 MW w0
2 28 2 BEREIL LU B
[ [ 5 N
3r
1
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 ;11[() 1[))0 9 & 70 60 50 40 30 20 10
ppm

S30

800

F750

F700

650

600

550

500

450

400

350

300

250

200

150

100

1600

1500

+1400

+1300

1200

1100

+1000

900

800

F700

600

500

400

300

200

F100

100




10

20

30

70 60 50 40

80

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

o o (=] o o
=2 f=) (=) (=) = (=] = [=] [=) L= = o [=) =
o w - [t o™ — = = (=) j=) = = = [=] = o — (=) w0 = w0 (=) =2
T T .y . r.rT.r.s. 9.y R YL PN TR0 ¢ AN N T T Y

B
=]
Fra 86 cL—
20 ﬂ
. ek 8z 7—
501 BT
o/ 7
061y Lo
Nm.P
se'L — Tizhe 9L b=
ey : I
a0z
20z Fa
e =
Smw = Froz| 7
e -
[ e
(=)
<
w
M
E
[=3
oo
Fg2
- 20024
Fa %.mﬁ/
gLzl
i l o £582)
05 L © cL'8Th
€5 L1 4 - B9 0SH
gL L9 el
=n “ v el
6521 | o 6z5eL)
gL ~
badel BV Lg1—
. 202]
991 FpL o~
8L~ tsokf SPP9k~
f +P0PE o5 09'991-"
69L VA
2L -
8L L@
vEL «
5611 -
181 Fa
ey ST ESH—
909 L
608’

180 170 160 150 140 130 120 110 100 90
f1 (ppm)

180

210 200

S31



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

100
200

uy o %) (=] o [=1 uy (=) o [=1 w [=1 ) = f=1 w = Oy P~ o w = ™ o™ = 9 =] =2 o o o o O
TR P L PR YLy R P Y T LT R SR S T P U R SO S U D AU O e i A PO AT AT
o
=]
L 96l — -
o
_,o.ﬁ/ ) o SLze—
7oL Fooel =
90k
mm”; Lo
MMP S Vo' L —
= e F o
a6l - e 3
86
00z Lo
aL'e Lo
ﬁmw — Fooz| @
aLe ©
]
Lo
=
o) )
=z =
W
W e
51
> =
. - |2 8664y
Lg Ly a @ 89 €zl
bg's O o TOEARS
€941 Fa £Z8Zh
79l gz
79 21 L@ LUVE
99z @ bLvEL
€621 800PL
6L : 82051~ o)
561 70zl =z
56°L1
el Lelol— O
86 i -
66 L+ ZragL— P s
608-f
zvef ©
vl
5L'g o
9181 FS
el's < arLel—
8181 L
268 o
£e'8
5e'g] F
ge'g’

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
S32

190

210 200



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

FE OO0 HOOFOEN TN TO@®D O OO M 00— — O
L WD WD WD W) 3 6 o) o o) O O e 0 O NNNOOC®mO OO Q@O OOWINWWwWwNn
0000 60 60 0 €D 0D 00 00 @) 00 0 €D 0 00 O 00 00 00 00 0 Q0 [ [ P P [ [ - - P P - P P 1 1 P
(ol il il 4 iy " 2 ettt i il ol

L7.50

]
4
T
]

3u
[
1
L_JL,._L |
HHRL KW,
NHOD OO0 O
HHOS O O —
NN
T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45
f1 (ppm)
@ TWOWONODOTD O @~
€ IO NO OGN OOLWNWWLWN
— CHNOOM T —0MO 0LW0oo
2 LEELIZooooNuOny
VN S e

T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90

f1 (ppm)

S33

12000

+11000

10000

9000

8000

+7000

6000

5000

4000

3000

2000

+1000

-0

1000

3800
3600
3400
3200
3000
2800
2600
2400
2200
2000
1800
1600
1400
1200
1000
800

600

400

F200

200




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

Lools
p— o
L@
o
Lo
L
4 F SL0b—
uwy
Mo
Le
o
w
[ o
LS
=
L
=
1 p— = el 8
ce
m = sLzzl
LS L o 0Lezt
e Q I 5ZHTL
1 62 L)
5541 s L2 mvﬁ%
85, z 2 298zl
B85 L7 09621
be'L O i £6'6Z1
9L LSOEL
68'L i o €LEEL
68 L] s 61181
L5t 0z bl o)
WME e @EE\
2541 Rorsl ™ Sha- )
A 80k >
G AT E= CIFETRS A
zie we E
m;% 0t w
al'g] phoz[ e
0z'e ﬁ.
0Z'81 =
18
6Z°87 ©
b8 o
2981
£9°8 B
558’ S

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)
S34

190

210 200



