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General information

Unless otherwise indicated, all compounds and reagents were purchased from commercial suppliers and
used without further purification. XRD data were collected on Rigaku TTR-III. TEM images were
measured on JEOL-2010. ICP Atomic Emission was analyzed on Perkin-Elmer Cooperation (USA)
Optima 7300 DV. All chemical shifts () are given in ppm. NMR spectra were recorded on Brucker
AVANCE 300 NMR spectrometer or Brucker AVANCE III 400 NMR spectrometer. HRMS was
recorded on a Micromass UK LTD GCT spectrometer. Melting points were determined on a Beijing
Tech Instrument Co., LTD X-6 melting point apparatus and are uncorrected. The data collection for
crystallographic analysis were performed on a Oxford Diffraction Gemini S Ultra CCD diffractometer

equipped with mirror MoKa ( 4 = 0.71073 A) radiation at room temperature. The structure was solved

by direct methods and refined by full-matrix least-squares methods with SHELXL-97 programs.
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General procedure for the preparation of SCONP-3

Cu(NOs3),-3H,0 (0.966 g, 4 mmol) was dissolved in 50 mL of distilled water in the air and stirred with
kaolin (2 g) for 2 hours, then the pH value of the solution was rapidly adjusted to 10 with Na,COs
solution (1 M). The resultant solution was then aged together with mother liquor at room temperature for
12 h. The final product was collected by filtration, washed with deionized water, dried at 60 °C for 24 h,
and then calcined at 350 °C for 4 h.

SCONP-1/-2/-4/-5 were synthesized according to the same procedure for SCONP-3. (SCONP-5 was

calcined in a flow of N,)
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ICP Atomic Emission, TEM images, XRD and TPR of the catalysts

ICP Atomic Emission

Cu% of fresh SCONP-1 = 8.41%, Cu% of fresh SCONP-4 = 11.04%,
Cu% of fresh SCONP-2 = 11.83%, Cu% of fresh SCONP-5 = 5.9%,
Cu% of fresh SCONP-3 = 8.71%, Cu% of kaolin < 0.01%.

Cu% of SCONP-3 after forth use = 0.15%,

TEM of kaolin, fresh SCONP-3 and SCONP-3 after forth use

TEM of A: kaolin; B: SCONP-3; C: SCONP-3 after forth use.

XRD of kaolin, fresh SCONP-3 and SCONP-3 after forth use
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TPR of SCONP-3 and kaolin

Kaolin 372 -
—_— SCONP-3
T T T I ! 1 ! I !
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Temperature (°C)

The reduction behaviors of SCONP-3 or kaolin were measured by temperature-programmed reduction
(TPR) techniques, including H,-TPR. 50 mg catalyst was placed in a quartz reactor and heated at a rate
of 10 °C/min. In the H,-TPR, 5% H, balanced with Ar was fed at a flow rate of 20 ml/min and the

consumption of H, was measured by a thermal conductivity detector (TCD).
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General procedure for the synthesis of quinazolines

1a (39.4 mg, 0.2 mmol), 2a (33 pL, 0.3 mmol), SCONP-3 (5 mg, 3.4 mol %) and TBHP (57 puL of 70 %
aqueous solution, 0.4 mmol) were placed in a tube (10 mL) and sealed with a balloon. After heating at
90 °C for 12 hours, the reaction was worked up and purified by column chromatography over silica gel,

affording 3aa (50.7 mg, 90 % yield).
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Further optimizing for the reaction conditions

Table ESI-1 Further optimizing for the reaction conditions ?

Ph Ph
@°+ e, SCONP3 @fﬁ
N, 2a 90°C,3h N/ o
3aa

Entry SCONP-3 BnNH, TBHP Yield

(CuO mol%) (equiv.) (equiv.) (%)°

1 6.8 2 2 66
2 6.8 2 e 0
3d 6.8 2 2 14
4¢ 6.8 2 2 29
5f 6.8 2 2 49
69 6.8 2 2 17
7" 6.8 2 2 53
8 6.8 2 2 67
9 6.8 1 2 51
10 6.8 15 2 76
11 6.8 25 2 33
12 6.8 15 1 19
13 6.8 15 15 57
14 6.8 15 3 77
15 3.4 15 2 76
16 1.7 15 2 61
17} 34 15 2 95

“ Reaction conditions: 1a (0.2 mmol), 2a, SCONP-3 and TBHP (70 % aqueous solution) were heated at 90 °C for 3
hours. ” Determined by GC-MS with internal standard. © 2 equivalents of 30 % H,O, solution was used as oxidant. 0.2
mL of solvent was added to the reaction: d H,0; ° MeCN; 4 Hexane;  DMSO. The reaction was carried at "0 °C and’
100 °C.” The reaction time was prolonged to 12 hours.

Description of further optimizing for the reaction conditions (Table ESI-1).

Other oxidants, such as 30 % H,O; solution in water, m-CPBA, O, and stoichiometric amount of Cu(OAc), 2H,0, were
examined in this reaction, but no product was observed (Table ESI-1, entry 2). Different solvents had little influence on
this reaction (Table ESI-1, entries 3-6). Subsequently, the reaction temperature and the ratio of benzylic amine and tert-
butyl hydroperoxide were optimized (Table ESI-1, entries 7-14). 76% yield was obtained at an optimal reaction
temperature of 90 °C and 1.5 equivalents of benzylic amine and 2 equivalents of TBHP (Table ESI-1, entry 10). The
influence of catalyst loading on the reaction was also investigated. When the catalyst loading was reduced from 6.8 mol
% to 3.4 mol %, no decrease of the reaction yield was observed. Further reduce of the catalyst loading from 3.4 mol %
to 1.7 mol % resulted in a lower yield (Table ESI-1, entries 15 and 16). The reaction time affected this reaction
obviously. When the reaction time was prolonged to 12 h, an excellent reaction yield was obtained (Table ESI-1, entry
17). Thus, the optimum conditions were obtained, that is, 3.4 mol % of SCONP-3 as catalyst, 1.5 equivalents of

benzylic amine and 2.0 equivalents of 70 % aqueous tert-butyl hydroperoxide reacted at 90 °C for 12 hours.
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Structures of 3aa-3ra and 3ab-3ak

Structures of 3aa-3ra

Structures of 3ab-3ak
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Synthesis of substances

O . 0 (0]
a). Ar, DCM, DMF, oxalyl chloride
0°C Fe, HCI
> (LT woms
b). DCE, PhX, FeCl EtOH/H,0
NO; : 0-95 °C : NO, X NH, X
1b: X=F
1c: X =Br

Scheme 1. Synthesis of 1b and 1c'

Synthesis of 1b

o-nitrobenzoic acid (5.014 g, 29.9 mmol) and anhydrous DMF (0.1 mL) were dissolved in dry DCM
(105 mL) under argon. After cooling to 0 °C, oxalyl chloride (5.2 mL, 60 mmol) was added slowly. The
mixture was stirred at 0 °C for 30 min, then at ambient temperature until the reaction became clear.
Subsequently, the mixture was concentrated to leave the crude acid chloride as a light yellow oil. The oil
was directly dissolved in 1,2-dichloroethane (11.6 mL) and fluorobenzene (4.5 mL, 48 mmol) and
cooled to 0 °C. Anhydrous iron (IIT) chloride (5.35 g, 33.0 mmol) was added to the reaction in 3 portions
over 30 min, and the reaction was stirred at 0 °C for another 1 h. Then the reaction mixture was poured
onto ice-water (60 mL), and heated at 95 °C to remove 1,2-dichloroethane.When the temperature reach
75 °C,isobutanol (20 mL) was added and the hot solution was washed with water (50 mL x 3). After
cooling to room temperature, the precipitate was collected and washed with water to give the ((4-
fluorophenyl)(2-nitrophenyl)methanone as a light brown solid (6.012g, 82% yield).

Two drops of concentrated HCl were added to the solution of ((4-fluorophenyl)(2-
nitrophenyl)methanone (999 mg, 4.0 mmol) in EtOH (12 mL) and water (3 mL) with iron powder (291
mg, 5.2 mmol). The reaction was heated to reflux. After 1 h, the reduction completed as detected by TLC.
And the reaction was filtrated through a pad of silicon, washed with EtOAc. The filtrate was extracted
with EtOAc for three times, washed with brine and dried over Na,SO4. The organic phase was
concentrated in vacuum, and purified by chromatographic column of gel, giving (2-aminophenyl)(4-

fluorophenyl)methanone as a light yellow solid (805 mg, 94% yield).

Synthesis of 1c

This reaction was performed according to the procedure for (2-nitrophenyl)(4-fluorophenyl)methanone
with o-nitrobenzoic acid (10.045 g, 60.1 mmol). 5.546 g of (2-nitrophenyl)(4-bromophenyl)methanone
(30% yield) was obtained as a dark brown solid.

(2-aminophenyl)(4-bromophenyl)methanone was synthesized according to the procedure for (2-

aminophenyl)(4-fluorophenyl)methanone in 90% yield.



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

OH (0]

(0] (0]
| | X X CuCl,, K,CO
i AN Fe, HCI N AN Grignard leRg &» Rl R2
RIT — R —_— TR air, DMF, 60 °C NH,
NO, EtOH/H,O NH, 2

PRt

1i: R! = 3,4-di-OMe, R? = H
Scheme 2. Synthesis of 1d, 1g and 1i >

Synthesis of 1d

1.046 g of 2-aminobenzaldehyde was synthesized according to the procedure for (2-aminophenyl)(4-
fluorophenyl)methanone with 2-nitrobenzaldehyde (3.021g, 20 mmol) in 43% yield.

Subsequently, p-tolylmagnesium bromide (51.6 mL, 1 M in THF, 51.6 mmol) was added to the solution
of 2-aminobenzaldehyde (1.046 g, 8.6 mmol) in dry Et,O (20 mL) dropwise. The reaction was quenched
with saturated NH4Cl aqueous solution after the completion of the reaction as detected by TCL, and
extracted with Et,O for three times. The organic phase was washed with water and brine, and dried over
Na,S0O4. Then the organic phase was concentrated in vacuum, and purified by chromatographic column
of gel, giving (2-aminophenyl)(p-tolyl)methanol as a light yellow solid (1.063 g, 58% yield).
(2-aminophenyl)(p-tolyl)methanol (426 mg, 2 mmol) was dissolved in DMF (15 mL) with CuCl,-H,O
(34.1 mg, 0.2 mmol) and K,CO; (552 mg, 4 mmol), the mixture was then stirred at 60 °C in air for 24 h.
Then the reaction mixture was diluted with water, extracted with EtOAc for three times, washed with
water for three times and brine once, and dried over Na,SO4. The organic phase was concentrated in
vacuum, and purified by chromatographic column of gel, giving (2-aminophenyl)(p-tolyl)methanone (1d)
as a light yellow solid (262 mg, 62% yield).

1g and 1i were synthesized according to the procedure for(2-aminophenyl)(p-tolyl)methanone (1d).

(0] (0] 0
X . X Fe, HCI
O (e Temse (0 e 28 (O (3o
Pz
NO ¥z NO, EtOH/H,0 NH,

2

le: R3= 2,4-di-Me
1f: R® = 1,3,5-tri-Me

Scheme 3. Synthesis of 1e and 1f *

Synthesis of 1e

2-Nitrobenzoic acid (1.997 g, 12 mmol) and trifluoroacetic anhydride (4 g, 19 mmol) were stirred to
homogeneous. After cooling in ice bath, boron trifluoride-ether (1.701 g, 12 mmol) was added to the
solution dropwise. The deep red solution was dropped to mesitylene (2.255g, 18.75 mmol) in ice bath,
and stirred for another 2 h. Then the reaction mixture was poured onto ice and extracted with chloroform.

The extract was washed with aqueous sodium hydroxide (40%), dried over Na,SO., and concentrated to

11
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give a greyish-white solid. After recrystallization from EtOH, mesityl(2-nitrophenyl)methanone was
obtained as white needles (1.102 g, 34% yield).

Mesityl(2-nitrophenyl)methanone was reduced according to the procedure for (2-aminophenyl)(4-
fluorophenyl)methanone (1b), giving (2-aminophenyl)(mesityl)methanone in 83% yield.

1f was synthesized according to the procedure for (2-aminophenyl)(mesityl)methanone (1e).

(6] (e}
HOAC, KBr, NaBOg, Bf
NH, (NH4)3[P(MO301)4]-4H,0 NH,

1h

Scheme 4. Synthesis of 1h *

2-Aminobenzophenone (600 mg, 3.04 mmol) was suspended in acetic acid (6 mL). Potassium bromide
(399 mg, 33.4 mmol), sodium perborate tetrahydrate (562 mg, 36.6 mmol), and ammonium molybdate
tetrahydrate (30 mg) were added and stirring continued for 3 h at 0 °C. The resulting thick yellow
precipitate was diluted with ice water (6 mL), filtered off, washed with ice water, dried at HV/50 °C and
purified by chromatographic column with gel, giving (2-amino-5-bromophenyl)(phenyl)methanone (1h)
(739 mg, 88% yield) as a yellow solid.

INI 0
©\) Grignard dLR“
D

NH, NH,
1k: R* = Et
11: R* =n-Bu
1m: R* = (CHy)14CHs
1n: R* = i-Pr
lo: R*=t-Bu

1p: R* = cyclopropyl
1q: R* = cyclopentyl

Scheme 5. Synthesis of 1k-1q '

Synthesis of 1k

Ethylmagnesium bromide (15 mL, 1 M in THF, 15 mmol) was added to a solution of 2-
aminobenzonitrile (590 mg, 5 mmol) in THF (10 mL) at 0 °C over 30 min. Then the reaction was
allowed to warm to ambient temperature and allowed to stir at this temperature for 6 h. The reaction was
quenched by slow addition of 10% HCI and made basic by the addition of NaOH at 0 °C. The organic

layer was separated and the remaining aqueous layer was extracted with Et;O for three times. The

12
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combined organic layers were washed with brine, dried over Na,SO4 and concentrated. The crude
product was purified by chromatographic column with gel, giving 1-(2-aminophenyl)propan-1-one (1K)
(361 mg, 48% yield) as a yellow solid.

11-1q were synthesized according to the procedure for 1-(2-aminophenyl)propan-1-one (1K).

13
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Characterization data for the products

2,4-diphenylquinazoline (3aa) °

m.p. 117-119 °C (from CDCls). '"H NMR (300 MHz, CDCls) & (ppm) 8.70 (m, 2 H),
8.17-8.10 (m, 2 H), 7.90-7.84 (m, 3 H), 7.60-7.47 (m, 7 H). >C NMR (75 MHz, CDCl5)
o (ppm) 168.3, 160.3, 152.1, 138.3, 137.8, 133.6, 130.6, 130.3, 130.0, 129.3, 128.8,
127.0, 121.8. HRMS calc. CyoH4N5: 282.1157, found: 282.1154.

>N

0
&

4-(4-fluorophenyl)-2-phenylquinazoline (3ba)

m.p. 144-146 °C (from CDCls). 'H NMR (400 MHz, CDCl3) & (ppm) 8.69-8.66 (m, 2

H), 8.15 (d, /= 8.8 Hz, 1 H), 8.09-8.07 (m, 1 H), 7.92-7.86 (m, 3 H), 7.57-7.48 (m, 4 H),

7.32-7.25 (m, 2 H). °C NMR (100 MHz, CDCl3) & (ppm) 167.2, 165.3, 162.8, 160.3,

Z 152.2, 138.2, 133.93, 133.90, 133.7, 132.4, 132.3, 130.7, 129.4, 128.8, 128.7, 127.2,
126.8, 121.6, 115.9, 115.7. HRMS calc. Cy0H3FN;: 300.1063, found: 300.1060.

W
dz

4-(4-bromophenyl)-2-phenylquinazoline (3ca)

Br m.p. 154-156 °C (from CDCls). "H NMR (300 MHz, CDCl3) & (ppm) 8.69-8.66 (m, 2 H),
8.16 (d, J=8.4 Hz, 1 H), 8.06 (d, J=8.4 Hz, 1 H), 7.92-7.86 (m, 1 H), 7.79-7.72 (m, 4
H), 7.58-7.49 (m, 4 H). C NMR (75 MHz, CDCl;) & (ppm) 167.2, 160.3, 152.2, 138.1,
136.7, 133.8, 131.90, 131.86, 130.7, 129.4, 128.8, 128.7, 127.3, 126.6, 124.7, 121.5.
HRMS cale. C0H13BrN»: 360.0262, found: 360.0261.

=z
)
dz

2-phenyl-4-p-tolylquinazoline (3da) °

m.p. 128-130 °C (from CDCl3). "H NMR (300 MHz, CDCl;) § (ppm) 8.71-8.68 (m, 2 H),
8.13 (d,J = 8.7 Hz, 2 H), 7.87-7.77 (m, 3 H), 7.55-7.48 (m, 4 H), 7.382 (d, J = 7.8 Hz, 2
H), 2.48 (m, 3 H). >C NMR (75 MHz, CDCly) & (ppm) 168.4, 160.3, 152.1, 140.3, 138.4,
135.0, 133.5, 130.5, 130.3, 129.4, 129.3, 128.8, 128.6, 127.2, 127.0, 121.8, 21.6. HRMS
calc. Co1HiNy: 296.1313, found: 296.1311.

=z
W
C?Z

4-(2,5-dimethylphenyl)-2-phenylquinazoline (3ea)
m.p. 114-116 °C (from CDCl;). 'H NMR (400 MHz, CDCl;) & (ppm) 8.67-8.65 (m, 2 H),
O 8.15 (d, J = 8.4 Hz, 1 H), 7.89-7.85 (m, 1 H), 7.70-7.68 (m, 1 H), 7.54-7.46 (m, 4 H),
B 7.30-7.22 (m, 3 H), 2.40 (s, 3 H), 2.16 (s, 3 H). °C NMR (100 MHz, CDCl3) & (ppm)
Nﬁ 170.2, 160.5, 151.6, 138.4, 137.0, 135.3, 133.8, 133.4, 130.7, 130.6, 130.2, 130.1, 129.1,
128.9, 128.6, 127.3, 127.1, 122.8, 21.1, 19.6. HRMS calc. C5,H sN,: 310.1470, found: 310.1468.

14
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4-ethyl-2-phenylquinazoline (3ga) °
m.p. 44-46 °C (from CDCls). "H NMR (300 MHz, CDCly) & (ppm) 8.67-8.64 (m, 2 H),
©\/€v 8.13-8.07 (m, 2 H), 7.87-7.82 (m, 1 H), 7.60-7.49 (m, 4 H), 3.38 (dd, J = 7.5 Hz, 2 H),
N@ 1.54 (t, J = 7.5 Hz, 3 H). 3C NMR (75 MHz, CDCl3) & (ppm) 172.2, 160.2, 150.7, 138.6,
133.4, 130.5, 129.5, 128.7, 128.6, 126.9, 124.6, 122.4, 27.8, 12.5. HRMS calc. C;¢H4N3: 234.1157,
found: 234.1154.

4-butyl-2-phenylquinazoline (3ha)
n-Bu m.p. 45-47 °C (from CDCl3). '"H NMR (300 MHz, CDCl3) & (ppm) 8.66-8.62 (m, 2 H),
) 8.12-8.06 (m, 2 H), 7.87-7.81 (m, 1 H), 7.59-7.48 (m, 4 H), 3.33 (t, J = 7.8 Hz, 2 H),
Nb 2.02-1.92 (m, 2 H), 1.64-1.48 (m, 2 H), 1.02 (t, J = 7.5 Hz, 3 H). °C NMR (75 MHz,
CDCl3) & (ppm) 171.6, 160.2, 150.8, 138.6, 133.3, 130.4, 129.5, 128.7, 128.6, 126.8, 124.7, 122.6, 34.4,
30.8,22.9, 14.1. HRMS calc. CigH gNa: 262.1470, found: 262.1470.

4-ethyl-2-phenylquinazoline (3ia)
(s m.p. 66-68 °C (from CDCl3). 'H NMR (400 MHz, CDCl3) & (ppm) 8.65-8.63 (m, 2 H),
\/N 8.12-8.06 (m, 2 H), 7.86- 7.81 (m, 1 H), 7.58-7.46 (m, 4 H), 3.32 (t, J = 8.0 Hz, 2 H),
Nﬁ 2.02-1.94 (m, 2 H), 1.54-1.47 (m, 2 H), 1.42-1.37 (m, 2 H), 1.25-1.20 (m, 22 H), 0.88 (t,
J=8.8 Hz, 3 H). >*C NMR (100 MHz, CDCl5) & (ppm) 171.6, 160.2, 150.9, 138.6, 133.3, 130.4, 129.5,
128.7, 128.6, 126.8, 124.7, 122.7, 34.7, 32.1, 29.83, 29.81, 29.73, 29.66, 29.5, 28.7, 22.8, 14.2. HRMS
calc. C50H4oN»: 430.3348, found: 430.3344.

4-isopropyl-2-phenylquinazoline (3ja) ’
m.p. 64-66 °C (from CDCl3)."H NMR (300 MHz, CDCl3) & (ppm) 8.70-8.67 (m, 2 H),
&“ 8.17-8.07 (m, 2 H), 7.86- 7.81 (m, 1 H), 7.59-7.49 (m, 4 H), 4.00-3.91 (m, 1 H), 1.52 (s,
ﬁ 3 H), 1.50 (s, 3 H). °C NMR (75 MHz, CDCls) & (ppm) 175.6, 160.2, 151.1, 138.7,
133.2, 130.4, 129.7, 128.7, 128.6, 126.7, 124.2, 121.8, 31.3, 21.9. HRMS calc. C;7H¢N;: 248.1313,
found: 248.1310.

4-tert-butyl-2-phenylquinazoline (3ka)
m.p. 70-72 °C (from CDCls). 'H NMR (400 MHz, CDCl3) & (ppm) 8.69-8.67 (m, 2 H),
§ 8.45-8.43 (m, 1 H), 8.13-8.10 (m, 1 H), 7.82-7.78 (m, 1 H), 7.55-7.50 (m, 4 H), 1.72 (s,
NJ\@ 9 H). >C NMR (100 MHz, CDCl3) & (ppm) 176.5, 159.0, 152.2, 138.7, 132.4, 130.52,
130.48, 128.7, 128.6, 126.6, 125.7, 121.7, 40.7, 30.8. HRMS calc. C;sH;sN,: 262.1470,
found: 262.1469.

15



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

4-cyclopropyl-2-phenylquinazoline (31a)
m.p. 103-105 °C (from CDCls). 'H NMR (300 MHz, CDCl3) & (ppm) 8.61-8.57 (m, 2 H),
\N 8.27 (d, J= 8.4 Hz, 1 H), 8.05 (d, J= 8.7 Hz, 1 H), 7.85-7.80 (m, 1 H), 7.58-7.46 (m, 4
N/K© H), 2.83-2.74 (m, 1 H), 1.56-1.52 (m, 2 H), 1.27-1.21 (m, 2 H). *C NMR (75 MHz,
CDCls) 6 (ppm) 172.1, 159.9, 150.4, 138.6, 133.2, 130.3, 129.3, 128.53, 128.47, 126.6,
124.4, 123.0, 13.0, 12.2. HRMS calc. C17H4N;: 246.1157, found: 246.1152.

4-cyclopentyl-2-phenylquinazoline (3ma)
m.p. 79-81 °C (from CDCl3). 'H NMR (400 MHz, CDCls) & (ppm) 8.68-8.65 (m, 2 H),
§N 8.18-8.15 (m, 1 H), 8.072 (d, J = 8.0 Hz, 1 H), 7.85-7.81 (m, 1 H), 7.57-7.46 (m, 4 H),
N/K© 4.08-4.04 (m, 1 H), 2.28-2.13 (m, 4 H), 2.02-1.92 (m, 2 H), 1.86-1.76 (m, 2 H). °C

NMR (100 MHz, CDCls) & (ppm) 174.5, 160.0, 151.0, 138.8, 133.1, 130.4, 129.5, 128.7,
128.6, 126.6, 124.7, 122.6, 42.7, 32.7, 26.4. HRMS calc. Ci9H;sN: 274.1470, found: 274.1471.

(E)-4-(4-chlorostyryl)-2-phenylquinazoline (3na)
m.p. 123-125 °C (from CDCls). "H NMR (400 MHz, CDCls) & (ppm) 8.72-8.69 (m, 2 H),

Cl
O 8.39 (d, J=15.2 Hz, 1 H), 8.27 (d, J = 8.0 Hz, 1 H), 8.09 (d, J = 8.4 Hz, 1 H), 7.94-7.90
P (m, 1 H), 7.89-7.85 (m, 1 H), 7.71-7.67 (m, 2 H), 7.62-7.50 (m, 4 H), 7.44-7.41 (m, 2 H).
N BC NMR (100 MHz, CDCls) & (ppm) 161.7, 160.3, 152.2, 138.6, 138.1, 135.6, 134.8,
O

O 133.7, 130.6, 129.6, 129.3, 128.73, 128.69, 127.1, 123.9, 121.8, 121.6. HRMS calc.
C2Hi5CIN: 342.0924, found: 342.0921.

6-chloro-2,4-diphenylquinazoline (30a) ’
m.p. 190-192 °C (from CDCl,). 'H NMR (300 MHz, CDCl5) & (ppm) 8.69-8.66 (m,
O 2 H), 8.11-8.08 (m, 2 H), 7.88-7.79 (m, 3 H), 7.62-7.60 (m, 3 H), 7.56-7.51 (m, 3 H).
° O \/N >C NMR (75 MHz, CDCl3) & (ppm) 167.6, 160.6, 150.6, 137.9, 137.2, 134.6, 132.7,
N
)\© 131.0, 130.9, 130.3, 130.2, 128.8, 128.7, 125.9, 122.3. HRMS calc. Cy0H3CIN,:
316.0767, found: 316.0762.

6-bromo-2,4-diphenylquinazoline (3pa)
m.p. 209-211 °C (from CDCls). "H NMR (300 MHz, CDCl;) & (ppm) 8.68-8.65 (m, 2
O H), 8.26-8.25 (m, 1 H), 8.03-8.00 (m, 1 H), 7.95-7.92 (m, 1 H), 7.87-7.84 (m, 2 H),
i O \/N 7.62-7.60 (m, 3 H), 7.54-7.50 (m, 3 H). >C NMR (75 MHz, CDCl3) & (ppm) 167.5,
NJ\@ 160.6, 150.8, 137.9, 137.1, 131.1, 130.9, 130.3, 130.2, 129.2, 128.8, 128.7, 122.8,
120.7. HRMS calc. Cy0H;3BrN;: 360.0262, found: 360.0258.
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6,7-dimethoxy-2,4-diphenylquinazoline (3ga)
m.p. 178-180 °C (from CDCl;). '"H NMR (400 MHz, CDCl;) & (ppm) 8.64-8.62 (m,
O 2 H), 7.90-7.88 (m, 2 H), 7.62-7.57 (m, 3 H), 7.53-7.47 (m, 4 H), 7.36 (s, 1 H), 4.11
e O \/N (s, 3 H), 3.92 (s, 3 H). >C NMR (100 MHz, CDCl3) & (ppm) 165.3, 159.5, 155.8,
MeO N
)\© 150.1, 150.0, 138.7, 138.4, 130.1, 129.9, 129.7, 128.7, 128.6, 128.4, 117.2, 107.5,
104.3, 56.5, 56.2. HRMS calc. C5,H3N,0,: 342.1368, found: 342.1364.

6-chloro-2-phenylquinazoline (3ra) *
o “~ m.p. 157-159 °C (from CDCls). "H NMR (400 MHz, CDCl3) & (ppm) 9.383-9.382 (m,
O?N/&@ 1 H), 8.61-8.58 (m, 2 H), 8.02 (m, 1 H), 7.894-7.888 (m, 1 H), 7.83-7.80 (m, 1 H),
7.55-7.51 (m, 3 H). >C NMR (100 MHz, CDCls) & (ppm) 161.4, 159.6, 149.4, 137.7,
135.2, 132.9, 131.0, 130.5, 128.8, 128.7, 125.9, 124.1. HRMS calc. Ci4HoCIN,: 240.0454, found:
240.0452.

4-phenyl-2-p-tolylquinazoline (3ab) °

m.p. 166-168 °C (from CDCl3). "H NMR (300 MHz, CDCl3) & (ppm) 8.59 (d, J = 7.8

O Hz, 2 H), 8.14-8.08 (m, 2 H), 7.89-7.82 (m, 3 H), 7.59-7.57 (m, 3 H), 7.53-7.48 (m, 1

O B H), 7.32 (d, J = 8.1 Hz, 2 H), 2.43 (s, 3 H). *C NMR (75 MHz, CDCl3) & (ppm) 168.3,
N

)\@L 160.4, 152.1, 140.8, 137.9, 135.6, 133.5, 130.3, 129.9, 129.4, 129.2, 128.8, 128.6,

127.1, 126.8, 121.7, 21.6. HRMS calc. Cy;H 6N2: 296.1313, found: 296.1311.

4-phenyl-2-m-tolylguinazoline (3ac)

m.p. 115-117 °C (from CDCl3). 'H NMR (300 MHz, CDCl;) & (ppm) 8.51-8.48 (m,
2 H), 8.17-8.09 (m, 2 H), 7.90-7.84 (m, 3 H), 7.61-7.50 (m, 4 H), 7.44-7.39 (m, 1 H),
7.32-7.30 (m, 1 H), 2.48 (s, 3 H). °C NMR (75 MHz, CDCl;) & (ppm) 168.4, 160.5,
152.1, 138.3, 138.2, 137.8, 133.6, 131.4, 130.3, 130.0, 129.3, 129.2, 128.62, 128.56,
127.1, 127.0, 126.1, 121.8, 21.7. HRMS calc. C;;H;6N>: 296.1313, found: 296.1309.

4-phenyl-2-o-tolylquinazoline (3ad)
m.p. 72-74 °C (from CDCls)."H NMR (300 MHz, CDCls) & (ppm) 8.18-8.15 (m, 2 H),
O 8.00-7.97 (m, 1 H), 7.94-7.84 (m, 3 H), 7.62-7.56 (m, 4 H), 7.37-7.32 (m, 3 H), 2.67 (s,
O ~ 3 H). ®C NMR (75 MHz, CDCl;) & (ppm) 168.1, 163.5, 151.8, 138.9, 137.6, 137.5,
NJ\@ 133.6, 131.4, 130.9, 130.2, 130.0, 129.3, 129.2, 128.6, 127.4, 127.0, 126.1, 121.1, 21.4.
HRMS calc. Cy1HgN,: 296.1313, found: 296.1312.
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2-(4-methoxyphenyl)-4-phenylquinazoline (3ae) °
m.p. 158-160 °C (from CDCl;). 'H NMR (400 MHz, CDCls) & (ppm) 8.67-8.65 (m,
2 H), 8.12-8.08 (m, 2 H), 7.89-7.85 (m, 3 H), 7. 60-7. 58 (m, 3 H), 7.52-7.50 (m, 1
O B H), 7.05-7.05 (m, 2 H), 3.89 (s, 3 H). °C NMR (100 MHz, CDCl;) & (ppm) 168.2,
N
)\@Lom 161.9, 160.1, 152.2, 137.9, 133.5, 131.0, 130.4, 130.3, 129.9, 129.0, 128.6, 127.1,
126.6, 121.5, 114.0, 55.5. HRMS calc. C5;H1gN,O: 312.1263, found: 312.1261.

2-(benzo[d][1,3]dioxol-5-yl)-4-phenylquinazoline (3af)

m.p. 148-150 °C (from CDCl3). '"H NMR (400 MHz, CDCls) & (ppm) 8.32-8.30 (m,

1 H), 8.194-8.190 (m, 1 H), 8.09 (d, J= 6.6 Hz, 2 H), 7.88-7.84 (m, 3 H), 7.53-7.49
(m, 1 H), 6.94 (d, J=6.3 Hz, 1 H), 6.04 (s, 2 H). °C NMR (100 MHz, CDCl;) &

N Z> (ppm) 168.3, 159.9, 152.2, 150.0, 148.3, 137.9, 133.6, 132.9, 130.3, 129.1, 128.7,

126.8, 123.8, 121.6, 109.0, 108.4, 101.5. HRMS calc. C;;H;4N,0,: 326.1055, found: 326.1050.

N

P

N

-(4-chlorophenyl)-4-phenylquinazoline (3ag)
O m.p. 190-192 °C (from CDCl3). "H NMR (300 MHz, CDCl;) & (ppm) 8.66-8.62 (m, 2
H), 8.14-8.10 (m, 2 H), 7.91-7.85 (m, 3 H), 7.64-7.54 (m, 4 H), 7.52 -7.46 (m, 2 H).
O h}l@ 3C NMR (75 MHz, CDCl;) & (ppm) 168.5, 159.3, 152.0, 137.7, 136.8, 133.8, 130.3,
a 130.1, 129.2, 128.8, 128.7, 127.3, 127.2, 121.8. HRMS calc. C,0H3CIN,: 316.0767,
found: 316.0764.

2-(4-fluorophenyl)-4-phenylquinazoline (3ah)
m.p. 153-157 °C (from CDCl3). "H NMR (300 MHz, CDCl;) & (ppm) 8.74-8.67 (m, 2
H), 8.15-8.11 (m, 2 H), 7.91-7.86 (m, 3 H), 7.61-7.52 (m, 4 H), 7.26-7.16 (m, 2 H).
N\/)\©\ C NMR (75 MHz, CDCl3) & (ppm) 168.5, 166.4, 163.1, 159.4, 152.1, 137.7, 134.5,
£ 1337, 130.9, 130.8, 130.3, 129.2, 128.6, 127.1, 121.7, 115.7, 115.4. HRMS calc.
Cy0H13FN3: 300.1063, found: 300.1059.

2

4-phenyl-2-(4-(trifluoromethyl)phenyl)quinazoline (3ai)

m.p. 123-126 °C (from CDCl3). '"H NMR (300 MHz, CDCls) & (ppm) 8.82 (d, J

=8.4 Hz, 2 H), 8.20-8.14 (m, 2 H), 7.95-7.87 (m, 3 H), 7.77 (d, J = 8.4 Hz, 2 H),

O N 7.62-7.57 (m, 4 H). >C NMR (75 MHz, CDCl3) & (ppm) 168.6, 158.9, 152.0, 141.7,
NJ\@\CF 137.6, 133.9, 132.3, 131.9, 130.3, 130.2, 129.4, 129.0, 128.7, 127.7, 127.2, 126.2,

3

125.52,124.47, 122.6, 122.0. HRMS calc. C;;H;3F3N»: 350.1031, found: 350.1029.
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2-(naphthalen-1-yl)-4-phenylquinazoline (3aj) ’
O m.p. 171-173 °C (from CDCl3). "H NMR (400 MHz, CDCls) & (ppm) 8.81-8.79 (m, 1
H), 8.26-8.19 (m, 3 H), 7.98-7.89 (m, 5 H), 7.65-7.50 (m, 7 H). >*C NMR (100 MHz,
O \ CDCl;) & (ppm) 168.6, 162.9, 151.9, 137.6, 136.7, 134.4, 133.9, 131.5, 130.4, 130.3,
" O 130.1, 129.8, 129.3, 128.8, 128.6, 127.6, 127.2, 126.9, 126.3, 125.9, 125.5, 121.4.
HRMS calc. Co4H 6Na: 332.1313, found: 332.1310.

2-(furan-2-yl)-4-phenylquinazoline (3ak)
m.p. 149-151 °C (from CDCl;). 'H NMR (300 MHz, CDCl5) & (ppm) 8.17 (d, J = 8.7 Hz,

O 1 H), 8.06 (d, J = 8.4 Hz, 1 H), 7.89-7.81 (m, 3 H), 7.694-7.692 (m, 1 H), 7.59-7.49 (m,
O SN 5 H), 6.61-6.59 (m, 1 H). *C NMR (75 MHz, CDCls) & (ppm) 169.0, 153.7, 151.7, 145.4,
Z (@]

N

| » 137.4, 134.0, 131.0, 130.2, 130.1, 129.0, 128.7, 127.3, 127.1, 121.7, 114.3, 112.3.
HRMS calc. C1gsH»N,0: 272.0950, found: 272.0946.
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Crystallographic data

The data collection for the above compound were performed on a Oxford Diffraction Gemini S Ultra
CCD diffractometer equipped with mirror MoKa (4 = 0.71073 A) radiation at room temperature. The
structure was solved by direct methods and refined by full-matrix least-squares methods with SHELXL-
97 programs. Crystallographic parameters: Cy0H4Ny, M = 282.33, monoclinic, space group P2,/n, a =
10.633, b =6.965, ¢ = 19.786 A, f=99.74°, V= 14442 A°, Z=4, D. = 1.298 g/cm3, F(000) = 592, a
total of 2945 reflections, of which 1781 were independent (R;,, = 0.0231). Goodness of fit: 1.039, R[>
26(1)] = 0.0376, wRL[[> 26(1)] = 0.0873, R, (all data) = 0.0645, wR, (all data) = 0.0915, residuals (e-A™):
0.120, 0.150. CCDC depository number: 757569.
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NMR spectra for the products

2,4-diphenylquinazoline (3aa)
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4-(4-fluorophenyl)-2-phenylquinzoline (3ba)
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4-(4-bromophenyl)-2-phenylquinazoline (3ca)
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2-phenyl-4-p-tolylquinazoline (3da)
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PCPD2 80.00 usec
PL2 2.00 dB
PL12 17.78 dB
SFO2 3001315007 MHz
51 131072
57 75.4677420 MHz
WOW EM
558 0
L8 2.00 Hz
GB 0
BC 1.40
[ [ l
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 &80 70 60 50 40 30 20 10 0 ppm
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4-(2,5-dimethylphenyl)-2-phenylquinazoline (3ea)
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HAME L06L09_zjt_091014_2
EXPHO 1
PROCNO 1
Date_ 20091020
Time 16.36
INSTRUM spect
PROBHD 5 mn PABBD BE-
PULPROG zg30
T 65536
SOLVENT CDC13
HS 16
ns 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 90.5
oW 60.800 usec
nE 6.50 usec
TE 299.9 K
o1 1.00000000 sec
D0 1
1
HUC1 1H
Pl 12.80 usec . . .
PL1 -1.00 dB 4-(2,5-dimethylphenyl)-2-phenylquinazoline
PL1W 17.70875549 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300139 MHz
WOW EM
SSB o
LB 0.30 Hz
GB 1]
BC 1.00
L
T T T T T T T T T
10 9 8 7 4 3 ppm
o™ | [v=|v=|=||c2]| L liis ]
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wr uy OMOWUSENONNMO M W00 oo T =N
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! g4 38
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|J NS\ = \V \/
4-(2,5-dimethylphenyl)-2-phenylguinazoline
32766
55 100, 61275
WOW
558
a
o8
PC 40
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 10 0 ppm
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4-ethyl-2-phenylquinazoline (3ga)
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7.540
7.533
7.522
7.513

7

.507
7.501
7.487
7.485
7.256

4-ethyl-2-phenylquinazoline

4-ethyl-2-phenylquinazoline

77.581
77.157
T6.734

10 9 6 5

- o~ o Wy
-3 - =3 wy
- o~ ~ W
o =3 =3 - oy
- i3 W ooy
— — — —

HAME 29£090923-2

EXENO 4

PROCHO 1

Date_ 20090927

Time 9.25

IHSTRUM av3i0o

PROBMD 5 mm PABBO BB-

PULPROG zgy

™w 32768

SOLVENT €DC13

HS 400

DS 2

SHH 22675.736

FIDRES 0.69200%

0.7225844

RG 2896.3

oW 22.050

DE 6.00

TE 297.4

Dl 2.00000000

d11 0.03000000

DO 1
f1

HuC1 13c

Pl 13.50

PL1 -1.00

SFO1 75.4768051

-------- CHANNEL £2 se=ss=s

CEDPRGZ waltzl6

HUCZ 1H

PCEDZ 20.00

PL2 2.00 dB

PL1Z 17.7

SFOZ 300.1315007

51 31072

SF 75.4677417

WOW EM

55B [

LB 2.00

GE [3

PC 1.40

T T T T
190 180 170 120 110 100
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4-butyl-2-phenylquinazoline (3ha)
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NAME 2j£090923-3
EXPHO 1
PROCHNO 1
Date_ 20090927
Time 8.3
INSTRUM av3oo
PROBHD & mm PABBO EB-
PULPROG zg
w 32768
SOLVENT €DCL3
NS 16
DS 2 n-Bu
SHH 5995.204 Hz
FIDRES 0.182959 Hz
AQ 2.7329011 sec ~N
G 128
o 83.400 usec P
DE 6.00 usec N
TE 296.6 K
ol 2.00000000 sec
DO 1
CHANNEL £1 i o
ey ™ 4-butyl-2-phenylquinazoline
Pl 13.00 usec
PL1 2.00 dB
sFOL 300.1321009 MHz
sI 16384
sF 300.1300089 MHz
WDW EM
558 [
LB 0.30 Hz
GB 0
PC 1.00

T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm

i gl 8 {4 &
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HAME 2je090%23-3

EXPHO 4

PROCHO

Date_ 20090927

Time 14.49

INSTRUM aviog

PROBHD % =m PABBO BB-

PULPROG zgde

™o iz7ea

SOLVENT CpCl3

HS 200

Ds 2

SHH 22675.736 Hz

FIDRES 0.692009 Hz

AR 0.7225844 sec

RG 2896.1 -

oW 22.050 usec n BU

DE 6.00 usec

TE 297.5 K - N

D1 2.00000000 sec

dil 0.03000000 sec

00 1 N/

CHANNEL f1

HUCL 13¢

Fl 13,50 usec

PL1 =-1.00 dB

SFOL 75.4768051 Hhz 4-butyl-2-phenylquinazoline

CHANNEL £2

CPDPRGE waltzlé

Huc2 1H

PCPD2 £0.00 usec

PL2 2.00 dB

PL12 17.78 d8

SFO2 300.1315007 Mz

E3 4 131072

SF T5.4677427 MHz

WoW

558 /]

LB 2.00 Hz

GB 4]

PC 1.40

ettt o (—— l -

T T T T T T T T T T T T T T T T T T T T
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4-hexadecyl-2-phenylquinazoline (3ia)

3,338
3.319
3.299

NAME 106L09_z3t091009_1
EXPNO 1
PROCNO 1
Date_ 20091012
Time 18.32
INSTRUM spect
PROBHD 5 mm PABBO BB~
PULPROG zg30
D 65536
SOLVENT €DCl3
NS 16 (
DS 2 15
SWH 8223.685 Hz
FIDRES 0.125483 Hz >N
AQ 3.9846387 sec
RG 71.8 “a
oW 60.800 usec N
DE 6.50 usec
TE 300.0 K
Dl 1.00000000 sec
DO 1 . i
4-hexadecyl-2-phenylquinazoline
NUCL 1H
Pl 12.80 usec
PL1 -1.00 4B
PL1W 17.70875549 W
SFOL 400.1324710 MHz
sI 32768
SF 400.1300132 MHz
WDW EM
SSB 0
1B 0.30 Hz
GB
PC 1.00 |
T T T T T T T T T
10 8 7 6 5 4 3 2 ppm
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4-isopropyl-2-phenylquinazoline (3ja)
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4-isopropyl-2-phenylquinazoline
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4-tert-butyl-2-phenylquinazoline (3ka)

~N
—

N

4-tert-butyl-2-phenylquinazoline

1.772
1.672
1.561

=Z—1.722

T
™~

—1.254

~

HAME
EXFHO
PROCHO
Date_
Tire
IHSTRUN
PROBHD
FULPROG

k)
SOLVENT
W3

DS
SWH
FIDRES

HUCL
Pl
PL1

spec
5 mm PABBO BB-

-0.000

20091012
18.16
£

zg30
655316
€OCl3

15

z
B223.68%
0.125483

3.9846387
203
60.800
6.50

299.9
1.00000000
1

106LOS_zit090928-2A
1

uzes
uzes

sec

mmemm=== CHANNEL £l ===s====
1H

12.80 usec

400.1324710 MHz
32768
400.130010%9 MHz
EM
]
0.30 Hz
o
1.00

-]
-~

10 9 6 5 4 3 2 1 ppm
o o
=l o o Ll (-]
w = o =R - TR T
w @ o O e o O =N w -
- o a [l B N T et ~ oo @ o
8 0 SES 2 =
w ® o DNOOEEWYW LR . .
r~ wy wr 00 00NN NN ~ r~ W@ =3 (=]
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| | \'\“ V///J W | | HAME 106L0%_z3t_091019_1
EXPHO K
FROCNO 1
Date_ 20091021
Time 16.00
INSTRUM spect
FROBHD 5 mm PABEO BB-
PULFROG zgpg30
™ 65536
SOLVENT <DpCl3
NS 616
Ds 4
SWH 24038.4861 Rz
FIDRES 0.3667%98 Hz
AQ 1.36219€8 sec
RG 203
oW 20.800 usec
DE 6.50 usec
TE 300.0 K
7 N D1 2.00000000 sec
D1l 0.03000000 sec
> Ryl 1
N mmmmmsas CHANKEL f1 mmmmssae
Hucl 13c
Fl 12.00 usec
PL1 3.00 4B
. . PLIW 41.92221451 W
4-tert-butyl-2-phenylguinazoline sFol 100. 6228298 Az
wenssses CHANNEL £2 sssssses
CPDPRG. waltzlé
Hucz 1H
PCPDZ B0.00 usec
PL2 =1.00 4B
PL1Z 15.00 4B
PL13 15.00 dB
PL2W 17.70875549 W
PL12W 0.44482380 W
PL1W 0.44482380 W
SFO2 400.1316005 MHz
51 32768
SF 100.6127586 MHz
WDW EM
s5B a
LB 1.00 Hz
GB a
BPC 1.40
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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4-cyclopropyl-2-phenylquinazoline (31a)
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HAME 2it090928-1

EXPNO 1

PROCNO 1

Date_ 20090930

Ti a.32

INSTRUM aviod

PROBHD 5 mm PABBO BB-

FULPROG g

32768

SOLVENT CDC13

NS 16

Ds 2

SWH 5995.204 Hz

FIDRES 0.182959 Hz

AQ 2.7329011 sec

RG 101.6

oW 83.400 usec

DE 6.00 usec

TE 297T.4 K = N

+3 % 2.00000000 sec

DO 1 b

N

Fl 13.00 usec

PL1 0 dB

SFO1 300. 1321009 MHz W i i

s® 4-cyclopropyl-2-phenylguinazoline

SF 3100. 1300120 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
T T T T T T T T T
10 9 8 7 4 3 1 ppm
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2
1
20091010
B.11
avion
PaBED BE-
zgdc
32768
cDCl3
200
2

SWH 22675.736 Hz

FIDRES 0.692009 Hz = N

AQ 0.7225844 sec

RG 2298, —

R 22,050 usee N =

DE £.00 usec |

TE 2%98.T K

1 2.00000000 sec =

dil 0.03000000 sec

o ' 4-cyclopropyl-2-phenylquinazoline

-------- CHANNEL f] ssssssss

NuC1 13C

Fl 13.50 usec

PL1 =1.00 dB

SFO1 75.4768051 MHz
== CHANNEL £2 = -

CPDPRGZ wulr_zlb

Hucz

PCPD2 ﬂl‘! (ll) usec

PL2 0 dB

PL1Z 3 dB

SFO2 300.1315007 MHz

51 31092

SF 75.4677466 MHz

WowW EM

558 o

LB 2.00 Hz

GB o

PC 1.40

] 1 | J I 1
T T T T T T T T T T T T T T T T T T T
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4-cyclopentyl-2-phenylquinazoline (3ma)

4-cyclopentyl-2-phenylquinazoline
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(E)-4-(4-chlorostyryl)-2-phenylquinazoline (3na)
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HAME 106L09_z3E051110_2re
EXPHO 1
FROCHO
Date_ 20091112
Time 17.48
INSTRUM spect
PROBHD 5 mm PABBO BE- Cl
PULPROG 2930
m™ 65536
SOLVENT cpCl3
HS. 16
o3 2
SWH B221.685 Hz
FIDRES 0.125483 Hz
AR 3.9B46387 sec
RG 203 -
oW 60.800 usec
DE 6.50 usec
TE 299.9 K
Dl 1.00000000 sec ~N
™0 1
21 7
HUC1 18 N
F1 12,80 usec
PL1 -1.00 dB
PLIN 17.70875549
. 7 . .
srol 4001324710 wiz (E)-4-(4-chlorostyryl)-2-phenylquinazoline
ES 400.1300119 MHz
WOW EM
55B 0
Le 0.30 Hz
GB 0
BC 1.00
-’ L |]|l.
T T T T T T T T T T T T T
12 11 10 9 8 7 ] 3 2 1 ppm
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L] l“ ‘ J
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6-chloro-2,4-diphenylquinazoline (30a)
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8.662
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8.091
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HAME z3t090903-3
EXPNO 1
PROCNO 1
Date_ 20090905
Time 12.46
INSTRUM avion
FROBHD 5 mm PABBO BE-
PULPROG zq
D 32768
SOLVENT [Tk ]
HE 16
Ds 2
SWH 5995.204 Hz
FIDRES 0.182959 Hz
RO 2,7329011 sec
RG 181
oW 83,400 usec
DE 6.00 usec
TE 300.0 K
[:38 2.00000000 sec
TDO 1

mmmmmmee CHANNEL £1

HUCL
Pl

0.000

].3 DD usec
6-chloro-2,4-diphenylguinazoline g{;(ln 2001 mm o
iil‘ ano, 13000‘?‘? MHz
WowW
SS5B
LB 0.30 Hz
GB o
BC 1.00
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6-bromo-2,4-diphenylquinazoline (3pa)
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6-bromo-2,4-diphenylguinazoline
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INSTRUM av3o
PROBHD 5 mm PREEO EB-
PULPROG zgdc
T 32768
SOLVENT ChC13
L] 400
Ds 2
SWH 22675.736 Hz
FIDRES 0.692009 Hz
AQ 0.7225844 sec
RG 3251
DW 22.050 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec

dll 0.03000000 sec

Pl

PL1 =1.00 dB

SFO1 75.4768051 MHz

- -2 4-di i i swssssss CHANNEL f2 sssssses

6-bromo-2,4-diphenylquinazaline e P

NUC2 16

PCPD2 80.00 usec

PL2 2.00 dB

PL12 17.78 dB

SFO2 300.1315007 MHz

SI 131072
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LB 2.00 Hz
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6,7-dimethoxy-2,4-diphenylquinazoline (3ga)
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AQ 3.9846387 sec
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DE 6.50 usec . - . -
E 299.9 K 6, 7-dimethoxy-2,4-diphenylguinazoline
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00 1
memmsmss CHANNEL fl sssssa=s
nuc1 1H
Pl 12.80 usec
PL1 =1.00 dB
PL1W 17.70875549 W
SFOL 400.1324710 MHz
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6-chloro-2-phenylquinazoline (3ra)

NONOWTOTNOTODSDRHOOUWONND-D (=]
OO DOMAROMNCOCOTTMNMAUNAS~OWN =
(LR RN N N R R - R R T T T T T s T AT ) =
O €0 D €0 @0 00 00 00 O3 00 I~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~~~ [~ [~ [~ (=1
HAME 106L09_=z3t_091019_2
EXPNO 1
PROCHO 1
Date, 20091022
Tis 1811
INSTRUM spect
FPROBHD 5 mm PAEBO BB~
FULPROG zg30
pil 65536
SOLVENT CDCl3
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
Cl ~ RG 181
N i} 60,800 usec
DE 6.50 usec
- TE 300.0 K
N ol 1.00000000 sec
DO 1
mmmmmmme CHAWNEL fl =ssesmes
) ) HUC1
6-chloro-2-phenylquinazoline Bl 12.80 usec
PL1 -1.00 d&
PLIN 17,7087554% W
SFO1 400.1324710 MHz
51 32768
SF 400.1300116 MHz
WoW EM
558 a
LB 0.30 Hz
GB o
#C 1.00
_.__Ju_._._-' N
T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 1.5 10 05 ppm
r8 r“oﬁ 35/8||3
- o o o P4
= O o - OoA @M OO
o1 - =] IR el =-Ay Rl B ] ~ oo
- o [2] [l - =TT O - - - R ~ oo
d TonamEnenad g
— o (=3 Iy B =R RN . g
L= - 00T 000NN ~ r~ W@
— — HoreA A A A =~~~
I TR IRE\\\177% V
Cl >N
>
N
6-chloro-2-phenylquinazoline
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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4-phenyl-2-p-tolylquinazoline (3ab)

2.432
-0.002

HAME z3t091021-1
EXPNO 1
PROCHO 1
Date_ 20091023
Time 16,12
INSTRUM av3o0
FPROBHD 5 mm PAEBO BB~
FULPROG zq
pil 32768
SOLVENT CDC13
NS 16
DS 2
SWH 5595.204 Hz
FIDRES 0182059 Hz
AQ 2.7329011 sec
RG 143.7
0] 83,400 usec
DE 6.00 usec
1E 300.0 K
ol 2.00000000 sec
DO 1
==mmmmse CHANNEL f1 ========
HUCL
4-phenyl-2-p-tolylquinazoline i 13000 Gaee
e 300,1321009 Mz
E:3 4 16384
sF 300.1300132 MHz
WoW EM
S5B o
1B 0.30 Hz
GB o
PC 1.00
JL_ A L
T T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 1.5 10 05 ppm
- | el | edl =l o
o - LT N I e Ry B K- I N ol el
w e L e s =T - R - T T R ) =~ uy o
o~ - e - - < e Rt R o T T = - T uwy o
® O NONLMOGOOE®- Do DT waMe zjt091021-1 bt
w w W TN NN N NN r~ -~ 2o EXPNO 4 —
— — A A A A A A A A A A A ~r~r~ PROCNO 1 o~
| | | W/k/ \l/ Date_ 20091027
Time 9.08
INSTRUM avi0n
PROBHD 5 mm PABBO BE-
PULPROG zgde
™ 32768
SOLVENT CDCL3
NS 300
DS H
SWH 22675736 Hz
FIDRES 0.692009 Hz
AQ 0.7225844 sec
G 2298.8
oW 22.050 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
d1l 0.03000000 sec
~N DO 1
e -
N NUCL 13c
. Pl 13.50 usec
2Ll -1.00 dB
SFOL 75.4768051 MHz
4-phenyl-2-p-tolylquinazoline  ________ coasr 2 commcaee
CEDFRGZ waltzl6
NUC2 18
PCED2 80.00 usec
L2 2.00 dB
PL1Z 17.78 dB
SFO2 300.1315007 MHz
51 131072
S 75.4677442 MHz
WDW EM
538 0
LE 2.00 Hz
GB 0
c 1.40
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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4-phenyl-2-m-tolylquinazoline (3ac)

§.506
8.482
8.170
8.142
8.120
8.092
7.897
7.892
7.885
7.873
7.867
7.846
7.841
7.611
7.599
7.595
T7.584
7.577
7.553
7.549
7.530
7.528
7.521
7.502
7.498
T.442
7.438
7.416
7.389
7.319
T7.294
7.242
2,482
1.253
-0.000

B D e

HAME z3t091021-3
EXPHO 1
PROCNO 1
Date_ 20091026
Time 15.42
INSTRUM avion
FROBHD 5 mm PABBO BB~
FPULPROG zq
D 32768
SOLVENT [Tk ]
HE 1

2
SWH 5995.204 Hz
FIDRES 0.182959 Hz
RO 2,7329011 sec

128
0] 83,400 usec
~ N DE 6.00 usec
300.0
ol 2.00000000 sec
N DO 1
mmmmmmee CHANNEL £l mmeemmee
HUCL 1H
Pl 13.00 usec
. . PLL 2.00 dB
4-phenyl-2-m-tolylquinazoline sFO1 300.1321009 MHz
E:3 4 16384
5F 300.1300113 MHz
WoW EM
S5B o
18 0.30 Hz
GB o
PC 1.00

J

10 9 8 7 6 5 4 3 2 1 ppm

o J¢ld 588 g

152.078
138.258
138.209
137.817
133.577
131.439
130.296
129.982
129.290
129.224
128.616
128.561
127.081
127.005%
126.051
121.771
5

77.160

76.737

21.666

77

<

TSN\ \

HAME 2jt091021-3
4

1

Date, 20091027
ime 8.12

INSTRUM av3iog
PROBHD 5 mm PABBO BB~
PULPROG zgde
™ 32768
SOLVENT CDCl3
5 200

2
SWH 22675.736 Hz
FIDRES 0.692009 Hz
AQ 0.7225844 sec
RG 4597.6

DKW 22.050 usec

~N
~
N
. . PL. 1.00 dB
4-phenyl-2-m-tolylguinazoline sFol 75.4768051 MHz

CHANNEL £2 =
waltzlé
1H

131072
75.4677442 MHz
EM

L]
2.00 Hz

o
1.40

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

190 180 170 160 150 140 130 120 110 100 90 80 70 & 50 40 30 20 10 0 ppm
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4-phenyl-2-o-tolylquinazoline (3ad)

AEAMOoOONEANCOIRATAANOOTOMNMOD AU OO M- o S
TR DOMO A OO DT e DD DD WD T e hre3 o
HEAAAN ANV ROOOONOVNMOMOM MM o -
L Y o o S o o o S e S el ol el ol ol ol o o ol o o o S o o S o o ] ?
HAME 2jt091021-2
EXPNO 1
FROCHO 1
Date_ 20091026
Time 15,44
INSTRUM avion
PROBHD 5 mm PAEBO BB
FPULPROG zq
D 32768
SOLVENT €De13
HE 1
] 2
SHH 5995,204 Hz
FIDRES 0.182959 Hz
o 2,7329011 sec
RG 128
0] 83,400 usec
DE 6.00 usec
TE 300.0 K
ol 2.00000000 sec
TDO 1
- 1.Y11 -1 A Q———
HUCL 1H
. . Bl 13.00 usec
4-phenyl-2-o-tolylquinazoline PL1 2.00 dB
SFOL 300,1321009 MMz
3 16384
SF 300.1300086 MHz
WOW EM
558 0
LE 0.30 Hz
GB 0
BC 1.00
I T T T I T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm
~lalel o3l led o
w @ WA AMFOINENE NN O
o = FOAVINWMODMNOAMNOUMOO- oD o
R L I I T R I I D T T I N B N~ r~ m
@ m —H @ OO 0O G D e .
0 w N 00 P T 0O O O 040 0 O ~ o ~
- o o A gl el o o
HAME zjE091021-2
EXPNO 4
PROCNO 1
Date_ 20091027
Time 8.29
INSTRUM av3igo
PROBHD 5 mm PABBO BBE-
PULPROG zgde
by ] 32768
SOLVENT CoCl3
NS 200
Ds 2
SWH 22675.736 Hz
FIDRES 0,.692009 Hz
A 0.7225844 sec
RG 2896.3 ~N
DW 22.050 usec
DE 6.00 usec <
TE 300.0 K N
Dl 2.00000000 sec
DO 1
==ss=s== CHANNEL f] ==sss=== : i
NuC1 L3¢ 4-phenyl-2-o-tolylquinazoline
Pl 13.50 usec
PL1 -1.00 dB
PLIW 17.70875549 W
SFO1 75.4768051 MHz
51 131072
SF T5.4677446 MHz
WowW EM
558 [}
LB 2.00 Hz
GB ]
PC 1.40
u O |
W o ey
T ! ! 1 T ! T 1 1 ) ) 1 I ] ) 1 I I 1 I
190 180 170 160 150 140 130 120 110 100 S0 80 70 60 50 40 30 20 10 0 ppm
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2-(4-methoxyphenyl)-4-phenylquinazoline (3ae)

3.893

1.254
0.000

HAME 106L09_z3t091019_3
EXPNO 1
BROCHNO 1
Date_ 20091021
Time 1g.11
INSTRUM spect.
PROBHD 5 mm PABBO BB-
PULPROG zg30
™ 65536
SOLVENT [T
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 181
oW 60,800 usec
DE 6.50 usec
TE 300.0 K
[:38 1.00000000 sec
0O 1
2-(4-methoxyphenyl)-4-phenylquinazoline mmmmmmes CHANNEL £l mmesmmee
HUCL
Pl 12,80 usec
PL1 -1.00 de
PLIW 17.70875549 W
SFOL 400.1324710 MHz
51 32768
SF 400.1300124 MHz
WOW EM
558 0
LE 0.30 Hz
GE 0
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
- =1 leil lodl= - o
o« oo ur U AL A0 Yo 00 00 Oh U
= @ o o ST NOMNMO OO OoW o~ O o —
™~ o - -t AN O TN OO N D ~un e o
. o -
" - o o™ FMOAHODRAED D ™M .
b= oo wr MO0 O = =~ wy
— - — HA A A A A A =~~~ v
3
OMe
2-(4-methoxyphenyl)-4-phenylquinazcline
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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2-(benzo[d][1,3]dioxol-5-yl)-4-phenylquinazoline (3af)

MOMNOTON™MOUMAOoONWYWOUNMTNMOAOWNGOUnDE T TN — ':rg
N OO OO OONTMOORMOr WA NO OO0 M [--] ~ o
MM A S OO0 OOV OOV TN OD uy o .
ooeoooeor~~~ccEREEEEEREEERSSESMS WO D — Q?
HAME 106L0%_zjr_091110_1
EXPNO 1
PROCI 1
Date_ 20091112
Time 11.28
INSTRUM spect
PROBHD $ mm PABBO BB-
PULPROG zg30
65536
SOLVENT cpel3
N5 16
Ds 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9B46387 szec
RG 161
oW 60.800 usec
DE 6.50 usec 0
TE 299,
Dl 1.00000000 sec >
TDO 1 0
ssssssss CHANNEL f] ssssssas . : N
N1 1H 2-(benzo[d][1,3]dioxol-5-yl)-4-phenylquinazoline
Pl 12.80 usec
FL1 =1.00 dB
PL1W 17.70875549 W
SFO1 400.1324710 MHz
31 2
SF 400.1300117 MHz
WDW
558 Q
LB 0.30 Hz
GB ]
PC 1.00
_JL
T T I T I T T I T T
10 9 8 7 6 5 4 3 2 1 ppm
= olNM M~ (=] o
w - WO e O 0o -~ ™M 3
o ~ WOW W O oo W o Ll =R N's]
o~ o O DWW @D O e D e @D o uy [- -t ]
! ? R e A AR b
@ o N EFMNCOCOAD~OM - w o ~ QP.‘Gi
=] wy WS MMM N NN NN oo =3 ~ -«
— — Hedd A A A A A A A A A A — Lol
G P
—
N O>
(0]
2-(benzo[d][1,3]dioxol-5-yl)-4-phenylquinazoline
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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2-(4-chlorophenyl)-4-phenylquinazoli

L101
7.910
7.906
7.882
7.878
7.869
7.864
7.857
7.849
7.636
7.602
7.590
7.581
7.572
7.552
7.548
7.544
7.524
7.521
7.499
7.492
7.486
7.469
7.463
7.456
7.2486

|

ne (3ag)

1.249

-0.006

HAME 23t091027-2
EXPNO 1
BROCHNO 1
Date_ 20091029
Time 14.13
INSTRUM avion
PROBHD 5 mm PABBO BB-
PULPROG zq
™ 32768
SOLVENT [Tk ]
NS 16
DS 2
SWH 5995.204 Hz
FIDRES 0.182959 Hz
AQ 2.7329011 sec
RG .1
>N oW 83,400 usec
DE 6.00 usec
- TE 300.0 K
[:38 2.00000000 sec
N 0O 1
B -1.Y117 -1 A Q——
Cl KUCL
Pl 13.00 usec
| =)~ i i PL1 2.00 de
2-(4-chlorophenyl)-4-phenylquinazoline tror 00.1522008 1@is
3 16384
SF 300.1300097 MHz
WOW EM
558 0
LE 0.30 Hz
GE 0
BC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
réﬂ r€4|s\ﬁs‘§%
o ol led] [edl el
w ~ N e R s En
=) R R N =l A R Wy o
- WD D@ N DS D 1
. . . L LT R -~
@ L R o N = e ann
] WoWn MM e Mo oo oo e =~ W
— HoHd o HAH A A A A A =
MAME zjt091027-2
EXPHO 4
PROCNO 1
Date_ 20091029
Time 16.00
INSTRUM aviog
PROBHD 5 mm PABBO BE-
PULPROG zgde
D 32768
SOLVENT €DC13
NS 200
=3 2
SWH 22675.736 Hz
FIDRES 0.69200% Hz
AQ 0.7225844 sec
RG .7
oW 22.050 usec ~N
DE .00 usec
TE 300.0 K ~
Dl 2.00000000 sec N
dll 0.03000000 sec
DO 1
Cl
P 1350 usec 2-(4-chlorophenyl)-4-phenylquinazoline
PL1 -1.00 de
SFOL 75.4768051 MHz
mmmmmmm= CHANNEL £2 s=ss=m==
CPDPRGZ waltzl6
Wucz2 1H
PCPD2Z 80.00 usec
PL2 2.00 dB
PL12 17.78 dB
SFO2 300.1315007 MHz
&I 131072
sF 75.4677413 MHz
WOW EM
S5B 0
LB 2.00 Hz
GB [
PC 1.40
femseanbuiranals | - 1 —
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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2-(4-fluorophenyl)-4-phenylquinazoline (3ah)

P AN AR A O TNDTO AL ORI DT NE ST O w =]
MO EOROETMNANO SN OO OROE TN M0~ DN w =]
L R i e R e R k) ™ =
00 €0 G0 00 40 00 00 60 0O G0 00 60 €0 = I~ = M~ [~ [~ I~ [~~~ — =1

e

HAME z3t091027-1
EXPNO 1
PROCNO 1
Date_ 20091029
Time g8.21
INSTRUM avion
FROBHD 5 mm PABBO BE-
PULPROG zq
D 32768
SOLVENT [Tk ]
HE 32
Ds 2
SWH 5995.204 Hz
FIDRES 0.182959 Hz
RO 2. '.‘329011 sec
RG
>N 0] 83. -100 usec
DE 6.00 usec
_ TE 300.0 K
N [:38 2.00000000 sec
TDO 1
mmaceces CHANNEL £l =ecees==
F HuCL 1H
. . 31 13 un usec
2-(4-fluorophenyl)-4-phenylquinazoline PL1 dB
SFOL 300. 1321009 MHz
51
SF 300. 1300080 MHz
WOW _-a
S5B
LE 0.30 Hz
GB o
BC 1.00
"\__~J~ JJL__
T T T T T T T T T T T
10 9 8 7 6 5 a4 3 2 1 ppm
o~ o el = o
o e =R = R A T R
SR B O D T e W oo
R =R T R R R e TR @® o ™
W e o N CTMoOCCOM®ENW o
LW N W Mem e o e e o e e =~
o e R R e R R e e e R R =
HAME z3t091027-1
EXPNO 4
PROCHO 1
Date_ 2009102%
Time 15.28
INSTRUM av300
PROBHD 5 mm PABBO BB-
PULPROG zgdc

™ 32768
SOLVENT CoC13
NS 200
DS

SWH

22675, 735 Hz

FIDRES 0.692009 Hz
AQ 0.7225844 sec
RG 3281 ~N
oW 22.050 usec
DE 6.00 usec P>
TE 300.0 K N
D1 2.00000000 sec
di1 0.03000000 sec
o0 1 F
CHMINEL £1 222 2-(4-fluorophenyl)-4-phenylquinazoline
13.50 usec
-1.00 dB
75.4768051 MHz
-------- CHANNEL £2 mmmmmmmm
CPDPRG2 waltzlf
HUC2 1H
PCPD2 B0.00 usec
PL2 2.00 dB
PL12 17.78 dB
SFO2 300.1315007 Mz
s1 131072
SF 75.4677422 MHz
WDW EM
S5B 0
LB 2.00 Hz
GB 0
PC 1.40
IR . | - | -

T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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4-phenyl-2-(4-(trifluoromethyl)phenyl)quinazoline (3ai)

8,833
8.805
8.195
8 168
8.142
7.949
7.946
7A922
7.918
7.902
7.897
7.892
7.878
7.870
7.787
7.759
7.623
7.611
7.601
7.571
7.569
7.253

\W

HAME

1.255

z3t091027-3
1

0.000

EXPNO
PROCHO 1
Date_ 20091029
Tima 8.15
INSTRUM av30o
FPROBHD 5 mm PAEBO BB~
FULFROG zq
pisl 32768
SOLVENT CDCl3
NS 32
DS 2
SWH §995,204 Hz
FIDRES 0.182959 Hz
AQ 2. '.‘329011 sec
RG
oW a3, -100 usec
~ N DE 6.00 usec
TE 300.0 K
- ol 2.00000000 sec
N DO 1
mmmme=== CHANNEL fl =sss====
CF3 HUCL
Pl ].3 DD usec
. B 5 PL1 dB
4-phenyl-2-{4-(trifluoromethyl)phenyl)quinazoline =01 300.1 mm WHz
k34
SF 300, 1300084 MHz
WowW EM
S5B o
LB 0.30 Hz
GB o
PC 1.00
J [___J U )_l_ .JL
I T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm
| e -
o™ o =
— Ll e B - R R i I R N B T
< RN NO 0 A S T o 1 O
£t EH OO AN TOM DN T OO @ uy
A A e P ran
@ WA AE M NASOOO®E™ DN .
o WA Mmoo oo NN NN NN ~ r~ W@
— A A A A A A A A A A A A A Dl
HAME zjt091027-3
EXFHO 4
PROCRO 1
Date_ 20091029
Time 15.13
INSTRUM avion
PROBHD 5 mm PABBO BB~
PULPROG zgde
0 32768
SOLVENT €DC13
HS 200
DS 2
SWH 22675.736 Hz
FIDRES 0.692009 Mz -~ N
AQ 0.7225844 sec
RG 3251 -
oW 22.050 usec
DE 6.00 usec N
TE 300.0 K
ol 2.,00000000 sec
dil 0.03000000 sec CF3
00 1
CHAMNEL £1 4-phenyl-2-{4-(trifluoromethyl)phenyljquinazoline
HUCL 13¢
Pl 13.50 usec
PLL =1.00 dB
SFOL T5.4768051 MHz
CHANNEL £2
CPDPRG2 waltzlé
HUC2 14
PCPD2 BO.00 usec
PLZ 2.00 dB
PL1Z 17.78 dB
SFO2 300.1315007 MHz
51 31072
SF 75.4677408 MHz
WOW EM
558 (]
e 2.00 Hz
GB (]
PC 1.40
ek ] | - " l . -
v o - "
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 10 0 ppm
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2-(naphthalen-1-yl)-4-phenylquinazoline (3aj)

NP U 01O 1= ot 1 U D U U O ) AP € et £ M DA A0 1 A0 D O A0 B 0 £ B3 WY 4 ) = D ) 4 D D K0 10 VA o O D 4D ) N 8
o T e e R e L L L L i i e e =]
BEEAUHHHHNNNNA AR OO O R EE DS IDIDIDDDDDDNN NN NN NN NN DT o L
B g N e e e e e e e Sl b
HAME 106L09_z3t_091027_4
EXPHO 1
PROCHO 1
Date_ 20091102
Time 11.17
IHNSTRUM spect
PROBHD 5 mm PRAEBO BB-
PULPROG zg30
™ 65536
SOLVENT CDC13
N3 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
A 3.9846387 sec
RG 161
oW 60.800 usec
DE 6.50 usec
e 300.0 K =N
[:33 1.00000000 sec
TDO 1 -
N
CHANNEL f1
HUCL 1H
Pl 12.80 usec
PL1 -1.00 dB . .
FLIW 17, 70875549 W 2-(naphthalen-1-yl)-4-phenylquinazoline
SFOL 400.1324710 MHz
51 32768
5F 400.1300143 MHz
WDW EM
558 0
LE 0.30 Hz
GB 0
BC 1.00
1y AN e
T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 ppm
rsw HH n‘
2 hort 2 I e
- ol ol I~
W ONEWHAEOM A OO0 T 0SS o T
M N A@EOM O DD MW O NN M W oo
D DVOMODO MM OO N MND NS T T T
N HCOTMACO o000 0000 e
WU ) 00 4 0 8 O 0 O e T =~
e e ke R e R R R R R e e R e e e e =
~N
N
2-{naphthalen-1-yl)-4-phenylquinazoline
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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2-(furan-2-yl)-4-phenylquinazoline (3ak)

AN T T O AR TR TUSRNNEON AN NN 8O =
e A L L T b - - X =
- - L L L L - - HAME yem091102-4 =
e A e EXPNO | y
L e el i e e e - R RS iy 1 o
WV W Data_ 20091109

Time 10.26
IHSTRUM av30n
PROBHD 5 mm PABEO BE-
PULPROG zg
T 32768
SOLVENT €DC13
HS 16
os 2
SWH 5995.204 Hz
FIDRES 0.182959 Hz
AQ 2.7329011 sec
RG 80.6
oW 23.400 usec
DE 6.00 usec
TE 300.0 K
ol 2.00000000 sec
OO 1
memmmmm= CHANNEL f] ==ssss==
HUC1 1
Fl 13.00 usec
FL1 2.00 d8
SFO1 300.1321009 MHz
5T 16384
SF 300.1300048 MHz
. " WowW EM
2-({furan-2-yl)-4-phenylguinazoline 558 [
LB 0.30 Hz
GB [
BC 1.00
I T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm
~|=ledl~|w -
o Y Leabma¥csSRaR oy NAME yem091102-4
= R S R R P R R @D @ EXPNO 4
@ Mo DM A0 0Rme o amnn PROCNO 1
w R R N R R e R RS I [l el Date_ 20091108
— R e L Ll Time 22.32
VNN %
PROBHD & mm PABEO BB-
PULPROG zgde
pyi) 32768
SOLVENT CDCl3
NS a1s2
DS 2
SWH 22675.736 Hz
FIDRES 0.692009 Hz
AQ 0.7225844 sec
RG 9195.2
oW 22.050 usec
DE 6.00 usec
TE 300.0 K
B Dl 2.00000000 sec
N dil 0.03000000 sec
- o DO 1
N 1 ======== CHANNEL fl ===
Yy, HUCL
Pl 13.50 usec
. ) PLL -1.00 dB
2-(furan-2-yl)-4-phenylquinazoline SFOL 75.4768051 MHz
== === CHANNEL f2 ===
CPOPRGZ waltzlé
NuUCz 1H
PCPD2 BO.00 usec
PL2 2.00 aB
PL12 17.78 dB
SFO2 300.1315007 MHz
51 131072
SF 75.4677399 MHz
WDH EM
55B o
LE 2.00 Hz
GE o
PC 1.40
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