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General experimental procedures

All reactions were carried out under nitrogen atmosphere. Proton and carbon magnetic
resonance spectra ('H NMR and ?C NMR) were recorded using tetramethylsilane
(TMS) in the solvent of CDCl; as the internal standard (‘"H NMR: TMS at 0.00 ppm,
CHCl; at 7.26 ppm; C NMR: CDCl; at 77.2 ppm) or were recorded using
tetramethylsilane (TMS) in the solvent of DMSO-ds as the internal standard (‘H NMR:
TMS at 0.00 ppm, DMSO at 2.50 ppm; °C NMR: DMSO at 39.5 ppm).

General procedure for synthesis of compounds 1a-e'

R2
COOH
H2 ) PPA N @
2 R% 1500c, 10n  RU- N
HoN

pZ
X = Br, CI X

Substituted 2-halobenzoic acid (10 mmol) and substituted 1,2-phenylenediamine (10
mmol) were added to a flask charged with polyphosphoric acid (PPA) (14 g) and a
magnetic stirrer, and the mixture was stirred at 150 °C for 10 h. The reaction solution
was poured into crushed ice and kept in a refrigerator overnight. The resulting solid
precipitate was filtered and added to 1M Na,COs aqueous solution (about 50 mL) till
no gas was released, and the mixture was stirred for 30 min. The precipitate was
filtered and dried under an infrared lamp, and then purified by column
chromatography on silica gel to provide the desired white solid product (Eluent:
petroleum ether/ethyl acetate = 2:1). Yield: 60 ~ 80%.

General procedure for synthesis of compounds 3a-s. Substituted
2-(2-halophenyl)benzoimidazole (1, 0.5 mmol), amidine or guanidine hydrochloride
(2, 0.75 mmol), Cul (0.05 mmol, 10 mg), K3PO4 (1.5 mmol, 318 mg) were added to a
10 mL two-neck round bottom flask charged with a magnetic stirrer. The flask was
evacuated and backfilled with nitrogen, and then solvent (1.5 mL of DMSO and 0.5
mL of CH,Cl, for entries 1-17; 2 mL of DMSO for others in Table 2) was added to
the flask under a stream of nitrogen. The mixture was stirred at room temperature

(entries 1-17 in Table 2), 100 °C (entries 18-23 in Table 2) or 80 °C (entries 24 and 25
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in Table 2) under nitrogen atmosphere for 16 ~ 26 h. After completion of the reaction,
the mixture was filtered, and the residue was washed with CH,Cl, (3 x 3 mL). The
combined filtrate was concentrated with the aid of a rotary evaporator, and the residue

was purified by column chromatography on silica gel to provide the desired product

)
CLX

6-Methylbenzo[4,5]imidazo[1,2-c]quinazoline (3a).* Eluent: petroleum ether/ethyl

(3a-s).

3a

acetate (3:1). Yield: 111 mg (95%) using 2-(2-bromophenyl)-1H-benzo[d]imidazole
as the substrate; 93 mg (80%) using 2-(2-chlorophenyl)-1H-benzo[d]imidazole as the
substrate. White solid, mp 175-177 °C. "H NMR (CDClz, 300 MHz): & 8.64-8.59 (dd,
1H,J=17.9, 1.4 Hz), 7.95 (t, 2H, J = 8.6 Hz), 7.83 (d, 1H, J = 7.9 Hz), 7.76-7.68 (m,
1H), 7.64-7.56 (m, 1H), 7.54-7.46 (m, 1H), 7.41-7.33 (m, 1H), 3.12 (s, 3H). °C NMR
(CDCls, 300 MHz): & 147.7, 144.4, 142.3, 131.7, 129.4, 127.7, 127.4, 125.6, 124.1,
123.0, 120.2, 118.1, 114.0, 24.1. [M+H] m/z 234.0.

)

6-Propylbenzo[4,5]imidazo[1,2-c]quinazoline (3b).* Eluent: petroleum ether/ethyl
acetate (5:1). Yield: 114 mg (87%) using 2-(2-bromophenyl)-1H-benzo[d]imidazole
as the substrate); 100 mg (76%) using 2-(2-chlorophenyl)-1H-benzo[d]imidazole as
the substrate). White solid, mp 110-111 °C. "H NMR (CDClz, 300 MHz):  8.56 (d,
1H,J=79Hz), 791 (d, 1H, J=8.3 Hz), 7.78 (t, 2H, J = 7.2 Hz), 7.65 (t, IH, J =7.2
Hz), 7.53 (t, IH, J=7.6 Hz), 7.43 (t, 1H, J= 7.2 Hz), 7.30 (t, 1H, J = 7.6 Hz), 3.22 (t,
2H, J = 7.6 Hz), 2.08-1.93 (m, 2H), 1.17 (t, 3H, J = 7.2 Hz). °C NMR (CDCl;, 300
MHz): & 150.5, 147.8, 144.3, 142.1, 131.5, 128.8, 127.5, 125.3, 124.0, 122.9, 120.1,
118.0, 114.2, 37.7, 19.2, 13.9. [M+H] m/z 262.1.
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6-Cyclopropylbenzo[4,5]imidazo[1,2-c]quinazoline  (3c). Eluent: petroleum
ether/ethyl acetate (5:1). Yield: 112.5 mg (87%) using
2-(2-bromophenyl)-1H-benzo[d]imidazole as the substrate; 80 mg (62%) using
2-(2-chlorophenyl)-1H-benzo[d]imidazole as the substrate. White solid, mp 166-167
°C. 'TH NMR (CDCls, 300 MHz): & 8.65 (d, 1H, J=7.9 Hz), 8.31 (d, 1H, J = 8.3 Hz),
8.03 (d, 1H,J=7.9 Hz), 7.83 (d, 1H, J = 8.3 Hz), 7.71 (t, 1H, J = 7.2 Hz), 7.62-7.52
(m, 2H), 7.43 (t, 1H, J=7.9 Hz), 2.78-2.66 (m, 1H), 1.58-1.46 (m, 2H), 1.40-1.28 (m,
2H). °C NMR (CDCl3, 300 MHz): § 150.9, 148.0, 144.5, 142.3, 131.6, 129.4, 127.6,
127.5,125.5,124.1, 122.9, 120.1, 118.2, 114.7, 16.1, 7.9. [M+H] m/z 260.1.

e
N/)\ Ph

6-Phenylbenzo[4,5]imidazo[1,2-c]quinazoline (3d).* Eluent: petroleum ether/ethyl

3d

acetate (5:1). Yield: 127 mg (86%) using 2-(2-bromophenyl)-1H-benzo[d]imidazole
as the substrate; 68 mg (46%) using 2-(2-chlorophenyl)-1H-benzo[d]imidazole as the
substrate. White solid, mp 247-249 °C. "H NMR (CDClz, 300 MHz): & 8.75-8.69 (dd,
IH, J = 7.9, 1.4 Hz), 8.00-7.92 (m, 2H), 7.80-7.60 (m, 7H), 7.48-7.38 (m 1H),
7.12-7.02 (m, 1H), 6.59 (d, 1H, J = 8.3 Hz). °C NMR (CDCls, 300 MHz): & 148.6,
148.1, 144.4, 142.4, 134.3, 131.9, 131.1, 129.4, 128.5, 128.4, 128.3, 125.7, 124.3,
122.6, 120.0, 118.5, 114.4. ESIMS [M+H] m/z 296.1.

N
/
N
=
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N 30

6-(Pyridin-4-yl)benzo[4,5]imidazo[1,2-c]quinazoline  (3e). Eluent: petroleum
ether/ethyl acetate (1:1). Yield: 110 mg (74%) using
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2-(2-bromophenyl)-1H-benzo[d]imidazole as the substrate; 79 mg (53%) using
2-(2-chlorophenyl)-1H-benzo[d]imidazole as the substrate. White solid, mp 253-255
°C. 'TH NMR (CDCls, 300 MHz): § 9.00-8.95 (m, 2H), 8.77-8.71 (dd, 1H, J=7.9, 1.4
Hz), 7.95-7.02 (m, 2H), 7.85-7.68 (m, 4H), 7.53-7.45 (m, 1H), 7.20-7.12 (m, 1H),
6.72 (d, 1H, J = 8.2 Hz). °C NMR (CDCls, 300 MHz): & 151.1, 147.8, 145.9, 144.5,
142.1, 141.8, 132.2, 129.0, 128.7, 128.4, 126.1, 124.4, 123.0, 122.9, 120.4, 118.6,

140
X

2,6-Dimethylbenzo[4,5]imidazo[1,2-c]quinazoline  (3f).  Eluent:  petroleum

113.9. [M+H]" m/z 297.2.

3f

ether/ethyl acetate (3:1). Yield: 104 mg (84%). White solid, mp 173-175 °C. 'H
NMR(CDCIs, 300 MHz): 6 8.39 (s, 1H), 8.00-7.88 (m, 2H), 7.70 (d, 1H, J = 8.3 Hz),
7.56-7.30 (m, 3H), 3.08 (s, 3H), 2.53 (s, 3H). °C NMR (CDCls, 300 MHz): & 147.7,
146.8, 144.3, 140.3, 137.9, 133.2, 1294, 127.1, 125.4, 123.6, 122.8, 120.1, 117.7,
114.0, 24.1, 21.6. [M+H] m/z 248.1.

1)

2-Methyl-6-propylbenzo[4,5]imidazo[1,2-c]quinazoline (3g). Eluent: petroleum

39

ether/ethyl acetate (5:1). Yield: 106 mg (77%). White solid, mp 175-177 °C. '"H NMR
(CDCls, 300 MHz): & 8.36 (s, 1H), 7.92 (d, 1H, J=7.9 Hz), 7.80 (d, 1H, J = 8.6 Hz),
7.69 (d, 1H, J = 8.3 Hz), 7.50-7.42 (m, 2H), 7.37-7.29 (m, 1H), 3.23 (t, 2H, J = 7.6
Hz), 2.50 (s, 3H), 2.08-1.94 (m, 2H), 1.18 (t, 3H, J = 7.2 Hz). >C NMR (CDCls, 300
MHz): 6 149.7, 147.9, 144.3, 140.2, 137.8, 133.0, 129.0, 127.3, 125.3, 123.6, 122.8,
120.1, 117.7, 114.2,37.7,21.5, 19.3, 13.9. [M+H] m/z 276.1.
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6-Cyclopropyl-2-methylbenzo[4,5]imidazo[1,2-c]quinazoline (3h). Eluent:
petroleum ether/ethyl acetate (5:1). Yield: 83 mg (61%). White solid, mp 173-174 °C.
'H NMR (CDCl3, 300 MHz): & 8.36 (s, 1H), 8.19 (d, 1H, J = 8.3 Hz), 7.95 (d, 1H, J =
8.3 Hz), 7.63 (d, 1H, J = 8.6 Hz), 7.51-7.29 (m, 3H), 2.63-2.53 (m, 1H), 2.48 (s, 3H),
1.48-1.40 (m, 2H), 1.29-1.21 (m, 2H). *C NMR (CDCl3, 300 MHz): § 150.0, 147.9,
144.4, 140.3, 137.7, 133.0, 129.4, 127.3, 125.3, 123.6, 122.6, 119.9, 117.8, 114.6,
21.5,16.1, 7.8. [M+H] m/z 274.1.

@

2-Methyl-6-phenylbenzo[4,5]imidazo[1,2-c]quinazoline (3i). Eluent: petroleum
ether/ethyl acetate (5:1). Yield: 106 mg (69%). White solid, mp 251-253 °C. '"H NMR
(CDCl3, 300 MHz): & 8.55 (s, 1H), 7.97 (d, 1H, J = 7.9 Hz), 7.88 (d, 1H, J = 8.3 Hz),
7.78-7.56 (m, 6H), 7.44 (t, 1H, J = 8.1 Hz), 7.09 (t, 1H, J = 8.3 Hz), 6.60 (d, 1H, J =
8.3 Hz), 2.60 (s, 3H). °C NMR (CDCls, 300 MHz): § 148.1, 147.8, 144.5, 140.5,
138.8, 134.5, 133.4, 131.0, 129.4, 128.5, 128.1, 125.6, 123.9, 122.5, 120.0, 118.2,
114.4,21.7. [M+H] m/z 310.1.
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2-Methyl-6-(pyridin-4-yl)benzo[4,5]imidazo[1,2-c]quinazoline (3)). Eluent:
petroleum ether/ethyl acetate (1:1). Yield: 102 mg (66%). White solid, mp 243-245 °C.
'H NMR (CDCl3, 300 MHz): & 8.97 (s, 2H), 8.51 (s, 1H), 7.96 (d, 1H, J = 8.3 Hz),
7.84 (d, 1H,J=8.3 Hz), 7.71 (d, 2H, J = 5.2 Hz), 7.59 (d, 1H, J = 8.3 Hz), 7.46 (t, 1H,
J=17.6 Hz), 7.13 (t, 1H, J =7.9 Hz), 6.71 (d, 1H, J = 8.6 Hz), 2.60 (s, 3H). °C NMR
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(CDCls, 300 MHz): 6 151.0, 147.8, 145.0, 144.4, 141.9, 140.1, 139.5, 133.6, 128.7,
128.1, 125.9, 123.9, 123.0, 122.8, 120.3, 118.2, 113.9, 21.8. [M+H] 'm/z 311.2.

Y
L

2-Chloro-6-methylbenzo[4,5]imidazo[1,2-c]quinazoline (3k). Eluent: petroleum

3k

ether/ethyl acetate (3:1). Yield: 107 mg (80%). White solid, mp 209-210 °C. '"H NMR
(CDClIs, 300 MHz): 6 8.48 (d, 1H, J=2.1 Hz), 7.93-7.83 (m, 2H), 7.68 (d, 1H, J = 8.6
Hz), 7.60-7.53 (dd, 1H, J = 8.6, 2.1 Hz), 7.48 (t, 1H, J = 7.6 Hz), 7.35 (t, 1H, J = 7.9
Hz), 3.05 (s, 3H). *C NMR (CDCl3, 300 MHz): & 147.8, 146.3, 144.2, 140.5, 133.3,
132.0, 129.2, 128.9, 125.7, 123.4, 120.3, 119.0, 114.0, 24.0. [M+H] m/z 294.2.

sy

2-Chloro-6-propylbenzo[4,5]imidazo[1,2-c]quinazoline (3l). Eluent: petroleum

3l

ether/ethyl acetate (5:1). Yield: 99 mg (67%). White solid, mp 156-158 °C. '"H NMR
(CDClIs, 300 MHz): & 8.48 (s, 1H), 7.95-7.31 (m, 6H), 3.31-3.15 (m, 2H), 2.11-1.94
(m, 2H), 1.19 (t, 3H, J = 7.2 Hz). *C NMR (CDCls, 300 MHz): & 150.7, 146.6, 144.2,
140.4, 133.2, 131.9, 129.1, 128.8, 125.6, 123.4, 120.3, 119.0, 114.3, 37.7, 19.1, 13.9.
[M+H] m/z 296.2.

2-Chloro-6-cyclopropylbenzo[4,5]imidazo[1,2-c]quinazoline (3m). Eluent:
petroleum ether/ethyl acetate (5:1). Yield: 89 mg (61%). White solid, mp 233-235 °C.
'H NMR (CDCls, 300 MHz): & 8.63 (d, 1H, J = 2.1 Hz), 8.32 (d, 1H, J = 8.3 Hz), 8.02
(d, 1H, J = 8.3 Hz), 7.76 (d, 1H, J = 8.6 Hz), 7.68-7.54 (m, 2H), 7.47 (t, IH, J = 7.6
Hz), 2.80-2.66 (m, 1H), 1.57-1.47 (m, 2H), 1.41-1.31 (m, 2H). *C NMR (CDCls, 300
MHz): 6 151.3, 146.9, 144.5, 140.7, 133.2, 132.0, 129.4, 129.2, 125.8, 123.6, 123.4,

7
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120.4, 119.3, 114.7, 16.1, 8.1. [M+H] m/z 268.1.

Y
N/ Ph  3n

2-Chloro-6-phenylbenzo[4,5]imidazo[1,2-c]quinazoline (3n). Eluent: petroleum
ether/ethyl acetate (5:1). Yield: 82 mg (50%). White solid, mp 236-238 °C. "H NMR
(CDCl3, 300 MHz): 6 8.71 (d, 1H, J = 2.4 Hz), 7.99-7.89 (m, 2H), 7.78-7.64 (m, 6H),
7.51-7.43 (m, 1H), 7.16-7.08 (m, 1H), 6.63 (d, 1H, J = 8.6 Hz). *C NMR (CDCl;,
300 MHz): & 148.8, 147.0, 144.4, 140.8, 134.1, 132.3, 131.2, 129.8, 128.4, 126.0,
123.7,123.1,120.2, 119.6, 114.5. [M+H] m/z 330.3.

2-Chloro-6-(pyridin-4-yl)benzo[4,5]imidazo[1,2-c]quinazoline ~ (30).  Eluent:
petroleum ether/ethyl acetate (1:1). Yield: 99 mg (60%). White solid, mp 272-274 °C.
'H NMR (CDCls, 300 MHz): § 8.99 (d, 2H, J = 5.9 Hz), 8.69 (d, 1H, J = 2.4 Hz),
8.02-7.87 (m, 2H), 7.78-7.68 (m, 3H), 7.49 (t, 1H, J = 7.6 Hz), 7.17 (t, 1H, J = 7.9
Hz), 6.73 (d, 1H, J = 8.3 Hz). °C NMR (CDCl3, 300 MHz): & 151.1, 146.6, 146.0,
144.3, 141.5, 140.4, 134.8, 132.5, 129.9, 128.6, 126.3, 123.7, 123.4, 122.8, 120.5,
119.6, 113.9. [M+H] m/z 331.2.
Cl

e
Ly

9,10-Dichloro-6-methylbenzo[4,5]imidazo[1,2-c]quinazoline (3p). Eluent:

3p

petroleum ether/ethyl acetate (3:1). Yield: 95 mg (63%). White solid, mp 269-271 °C.
'H NMR (CDCl3, 600 MHz): & 8.63 (d, 1H, J = 7.6 Hz), 8.14 (s, 1H), 8.09 (s, 1H),
7.90 (d, 1H, J = 8.2 Hz), 7.80 (t, 1H, J = 8.2 Hz), 7.67 (t, I1H, J=7.6 Hz), 3.18 (s, 3H).
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C NMR (CDCl3, 600 MHz): § 149.5, 146.9, 143.9, 142.5, 132.5, 130.0, 128.5, 128.2,
127.7,127.0, 124.3, 121.2, 117.8, 115.4, 24.0. [M+H] m/z 303 4.

Cl

9,10-Dichloro-6-propylbenzo[4,5]imidazo[1,2-c]quinazoline (30). Eluent:
petroleum ether/ethyl acetate (5:1). Yield: 94 mg (57%). White solid, mp 199-201 °C.
'H NMR (CDCls, 300 MHz):  8.50 (d, 1H, J = 7.9 Hz), 7.96, 7.92 (ss, 2H), 7.84 (d,
1H, J=8.3 Hz), 7.74 (t, 1H, J = 7.2 Hz), 7.59 (t, 1H, J=7.6 Hz), 3.23 (t,2H, J= 7.6
Hz), 2.15-1.99 (m, 2H), 1.24 (t, 3H, J = 7.2 Hz). >C NMR (CDCls, 300 MHz): §
149.7, 149.5, 143.6, 142.2, 132.3, 129.8, 128.0, 127.8, 126.8, 124.2, 121.0, 117.6,
115.6,37.5, 19.0, 13.9. [M+H] m/z 331.3.

N

/

by
N"ONH, g

Benzo[4,5]imidazo[1,2-c]quinazolin-6-amine (3r).° Eluent: petroleum ether/ethyl
acetate (1:1). Yield: 87 mg (74%) using 2-(2-bromophenyl)-1H-benzo[d]imidazole as
the substrate; 78 mg (67%) using 2-(2-chlorophenyl)-1H-benzo[d]imidazole as the
substrate. White solid, mp > 300 °C. "H NMR (DMSO-ds, 300 MHz): & 8.51-8.38 (m,
2H), 7.94 (d, 1H, J = 7.9 Hz), 7.73-7.35 (m, 7H). >*C NMR (DMSO-ds, 300 MHz): &
149.0, 147.0, 145.2, 144.4, 132.3, 128.7, 125.6, 124.9, 124.3, 123.7, 122.9, 119.6,
115.2, 114.8. [M+H] m/z 235.1.

i)
A
N“ONH, g

2-Chlorobenzo[4,5]imidazo[1,2-c]quinazolin-6-amine  (3s). Eluent: petroleum
ether/ethyl acetate (1:1). Yield: 87 mg (65%). White solid, mp > 300 °C. '"H NMR
(DMSO-ds, 300 MHz): & 8.46 (d, 1H, J = 8.3 Hz), 8.32 (d, 1H, J = 2.4 Hz), 7.93 (d,
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1H, J = 7.9 Hz), 7.70-7.44 (m, 6H). >°C NMR (DMSO-ds, 300 MHz): & 147.9, 147.3,
144.3, 144.0, 132.3, 128.7, 127.4, 126.9, 125.8, 123.3, 123.1, 119.8, 114.9. [M+H]"

) 5
N + CHgH, _CUlKsPOu Ny N
H DMSO, 30 °C, 24 h

Br NH 4

1 |
a CHs

m/z 269.3.

Reaction of 2-(2-bromophenyl)-1H-benzo[d]imidazole (1a) with methylamine. In
order to explore the copper-catalyzed mechanism for synthesis of
benzimidazoquinazoline derivatives, we performed reaction of
2-(2-bromophenyl)-1H-benzo[d]imidazole (1a) with methylamine under the standard
condition, and the corresponding N-arylation product 4 was obtained. The result
implied that the cascade reactions can first undergo N-arylation procedure during
synthesis of benzimidazoquinazoline derivatives.
2-(1H-Benzo[d]imidazol-2-yl)-N-methylaniline (4). Eluent: petroleum ether/ethyl
acetate (2:1). Yield: 53 mg (47%). White solid, mp 212-214 °C. '"H NMR (DMSO-ds,
600 MHz): 6 12.75 (s, 1H), 9.01 (s, 1H), 7.92 (d, 1H, J = 8.3 Hz), 7.74-7.48 (m, 2H),
7.34-7.16 (m, 3H), 6.79-6.70 (m, 2H). °C NMR (DMSO-ds, 600 MHz): § 152.9,
149.1, 143.2, 134.0, 132.6, 131.6, 130.9, 127.9, 123.0, 122.1, 118.7, 115.0, 111.0,
29.9. [M+H] m/z 224.6.
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th—xs—1 1022 T—yimi-H-single_pube-2jdf —--- PROCESSING PARAHETERS --—-—-

CHLOROFORM-D dc balance : 0 : FALSE
8e¥p : 0.2[HZ] : 0.0[8]
trapszoldd : O[%] « BO[%] = 100[%]

Zerorfill : 1
Tk ¢ 1
machinephass
Ipn

RelaxatTm delay
Repetition” time
Solwent

O
Field strength = 14.08636922 [T] (6500 [M
X acq:durat.lon = 1.45485952 [a]
= 6 X dcmain = 1
X freq = G600.1723046 [HHz]
i X offsst - 7.0[ppm]
pc\ints = 16384
rescans -1
. resolution = 0.68733284[Hz]
X swesp = 11.26126126 [KHE]
Irr damain = 1H
Irr freq = 600.1723046 [MHz]
Irr offset =5
Tri domain = 1H
Tri freq = 500.1723046 [MHz]
Tri offsst = E[ppm]
Clipped = FALAE
Hod return -1
Soalfis -8
Total scans =8
X 50 width 10.5 [us]
X ac] cime 1.4548882 [3]
X _angle 45 [Aag]
X atn 4.5[dB]
X7 2 5.25 [us]
r mode off
Tri mode orte
Dante presat FALSE
Initial wait 1[=]

2[3]
3.4548992 [3]
CHLORCFORH-D

41

abundance

Spin action SPIN ON
Spin state SPIN ON
Spin atatus SPIN ON
Spim get 15[Hz]
Spim set 16[HZ]
Spln_gas_sourds a
Sample actlon LOADED
Sample stats LOAD
Sample atatus LOADED
ChangeT sample o

T T T T T T T T T T T
14400 134 1240 1.4 ([1]] 4 b 50 440 kX p | 1. (

e

5.6330
5.6213
11759
0.0721
—0.0000

X ¢ parts per Million : 1H
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-——- FROCESSING PABAHETERS ----
d¢_balance : 0 : FALSE

2eXp : 2.0[HEZ] : 0.0[8]

trapezoldd : O[%] « 80[%] : 100[%]
zerofill . 1

fft « 1 :« TRUE : TRUE

machinephase
B Fpn
=
Fleld strength = 14.09638922 [T] (600 [M
— % acq duratien - 0.69208016([8]
=z @) X domaln - 13C
/ x:l:zeq = 150.591342039[HHZ]
X offsst = 100[ppm]
= pmnts - 32768
Tegcans -4
3p [ resolutlon = 1.44496L058 [HZ]
I~ X swesp = 47.34848485 [kHz]
P ITT_damain = 1H
1] Irr treq = §00.1723046 [MHZ]
= Irr offset = 5 [ppm
Clifped - TEDE
Mod return =1
Soals = 10240
Total scans = 10240
X_80_wldth = 12.25[u8]
X a time 0.69206016([3]
X angTe 30[aa]]
X atn 8.5 [dB]
X 88 4.08333333[us]
Tr atn_dec 15[4aB]
Irr atn nos 15[dB]
Irr nelfe WALTE
DecTupl ing TRUE
Initial walt 1[s]
Hoe - TEUE
Hos tims 2[=]
== Eelaxation delay

2[a]
Repatition time 2.68206016 [a]
- CHLOROFORH-D

Solvent

Spin action SPIN ON
Spin state SPFIN ON
Spin status SFIN oW
Spin get 15[Hz]
Spin set 15[HZ]
Spln gas_source AIR
Sample action LOADED
Sample state LOAD
Sample status LOATED
Changer sample o

o -

v W S
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ushan—110302-jiaan—H-single_pulse—3jdf ---- PROCESSING PARAMETERS ——--
DMSO-D46 de_balance : O « FALSE

gexp 1 0.2[Hz] « 0.0[2]
trapezoidd « O[%] « 20[%] « 100[%]
zerofill .

£ft + 1 « TRUE . TRUE
machinsphass

rpm

10.0

9.0

8.0

HN

Fisld strength
4 X acqg duratiocm
I domain
X freq
X offset
X pointe
X prescans
X rescluticn
I awaep
Irr_demain
Irr_freg
Irr_offast
Tri_domain
' Tri_freg
2 Tri_offsst
b ) Cligped
Mod _return
Scans
Total scans = 18

14.00636028([T] (600[M
1.4548992[a]
1H

600.1723046 [MHz]
7.0 [ppm]

16384

1

—NH

0.68733284 [Hz]
11.26126126 [kHz]

1H
500.172304 6 [MHz ]
5 [ppm]

1H

600.1723046[MH=]

60
MR A A A A A
0.99
091
108
13
3.08
0
3

3

I 90 width

X acqg_time

I angle

_atn

X pulss

Irr mode

Tri _meode
Dante_presat
Initial wait
Relaxation delay
Repstition tims
Selvent
Spin_action
Spin stats
Spin_status
Spin_get
Spin_sst
Spin_gas_source
Sample action
Bample state
Sample status
Changer sample =0

4.0

3.0
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X ¢ parts per Million : TH
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-—-- PROCESSING PARAMETERS —---

de_balance 1 0
sexp 1 2.0[Hz]

trapezoid’ 1 0[%]

zerofill . 1
£ft + 1 1 TRUE .
machinephase
PPm

Field strength
X acqg duratiom
I domain

X fraq

X offset

X points

X prescans

X rescluticn

X awesp
Irr_domain
Irr freg
Irr_offsst
Clipped
Mod_return
Scans

Total scans

X 90 width
X acqg time
X angle

I atn

I pulas
Irr_atn dec
Irr_atn_noe
Irr_noise
Decoupling
Initial wait

Hoa

Hoe_time
Pelaxation delay
Repetition time
Solvent
Epin_action

Spin state
Epin_status
Spin_get
Spin_set
Spin_gas_source
Sample action
Bample state
Sample_ status

'ALSE

- 0[=]

v BO[%] o 100[%]
TRUE

14.00636028[T] (600[M
0.69206016 [a]

13¢
150.9134 3030 [MHz]
100 [ppm]

32768

n

1.44496109 [Hz]
47.34848485 [kHz]

1H
600.172304 6 [MHz]
S [ppm]

TRUE

1
15360
15360

12.25[us=]
0.689206016 [B]
30 [deg]

9.5 [dB]
4.08333333 [ue]

50
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X : paris per Million : 130



