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General

Melting points were obtained in open capillary tubes and were measured on an electrothermal
9200 apparatus are uncorrected. Mass spectra were recorded on a Shimadzu QP 1100 BX mass
spectrometer. IR spectra were recorded on KBr pellets on a Shimadzu IR-470 spectrophotometer.
'H and **C NMR spectra were determined on a Bruker 300 DRX Avance instrument at 300 and
75MHz. Elemental analysis for C, H and N were performed using a Heraus CHN rapid analyzer.
All the reactions are monitored by thin layer chromatography (TLC) with UV light as detecting
agent.

General Procedure for the synthesis of bis(1,2-dihydro quinazolinon-4(1H)-one) derivatives
(4 a-r)

A mixture of, isatoic anhydride 1 (2 mmol ), aldehyde 2 (2 mmol ), diamine 3 (1 mmol ), 0.15 g
(0.3 mmol) alum, and 10 ml EtOH 96% in a 50 ml flask was stirred at reflux for the time period
as indicated in table 1. After completion of the reaction (monitored by TLC, ethyl acetate /n-
hexane, 4:1), the solid products obtained were just filtered off the reaction mixture. Water (25
mL) was added to the resulting solid (for removal of alum), and the resulting solid was separated
by filtration. The crude product was washed with hot ethanol to afford the purified product.

Table 1: Synthesis of bisquinazolinone 4a-r using Alum as catalysts

Lit. Yield

Products Diamines Time Yield Mp - Lit. Mp
4 3 R (min) (%)’ =) (Lit. Time) °C)
a a H 70 91 297-9 88 (3h)* 291
b a 4-Cl 55 93 281-3 74 (3h)® 255
c a 4-Me 55 96 295-7 85 (3h)?® 270
d a 4-NO, 55 96 286-8 (dec)  61(3h)*° 275
e a 2,4-diCl 50 90  310-13 (dec) -

f a  3-Et0,4-OH 70 88 262-4 -

g a 3-Cl 55 93 264-6 64 (3h 2° 245
h a 4-MeO 55 94 250-2 69 (3h)% 260
i a 4-COH 70 90 308-10 -

j a 3-MeO 55 94 237-9 -

k a 2,4-diMeO 60 88 247-9 -

| b H 75 90 296-8 -

m b 4-Cl 70 91  238-40 (dec) -

n b 4-Me 65 93 281-3 -

0 b 4-NO, 65 92 291-3 -

p b 4-MeO 65 90 251-3 -

q c 4-Me 75 90 182-4 88 (6h)* 179-81
r c 4-Cl 65 85 213-5 79 (6h)*® 212-4
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Selected data for new compounds:
3,3'-(ethane-1,2-diyl)bis(2-(2,4-dichlorophenyl)-2,3-dihydroquinazolin-4(1H)-one) (4e):
White solid; Yield: 88%; mp 310-13 °C (dec); IR (KBr): vimax = 3248 (NH), 3030, 1629 (C=0),
1521 cm™; *H NMR (DMSO-ds) 6= 2.86-2.90 (m, 2H, CH,), 3.89-3.93 (m, 1H, CHy), 3.96-4.00
(m, 1H, CH,), 6.20 (d, 1H, J=2.6Hz, CH), 6.31 (d, 1H, J=2.7Hz, CH), 6.65-6.70 (m, 4H, Ar-H),
7.18-7.27 (m, 7H, 2NH, 5Ar-H), 7.35-7.37 (m, 1H, Ar-H), 7.63-7.65 (m, 4H, Ar-H) ppm; **C
NMR (DMSO-ds) 6= 43.09, 68.3, 68.5, 114.9, 115.4, 118.3, 125.3, 128.3, 128.6, 129.2, 130.3,
134.4, 134.9, 143.9, 146.4, 163.1 ppm; MS: m/z (%)= 614; Anal. Calcd for C3yH2,CI4N4O,: C,
58.84; H, 3.62; N, 9.15; Found: C, 58.76; H, 3.53; N, 9.07%.

3,3'-(ethane-1,2-diyl)bis(2-(3-ethoxy-4-hydroxyphenyl)-2,3-dihydroquinazolin-4(1H)-one)
(4f):

White solid; Yield: 81%; mp 262-4 °C; IR (KBr): Vmax = 3397 (OH), 3281 (NH), 2976, 2929,
1634 (C=0), 1514 cm™; *H NMR (DMSO-ds) 0=1.26 (t, 6H, J=7.0Hz, CH3), 2.85-2.89 (m, 2H,
CH,), 3.91 (g, 4H, J=7.0Hz, CH,), 4.02-4.04 (m, 2H, CH,), 5.69 (s, 2H, CH), 6.61-6.71 (m, 8H,
Ar-H), 6.90 (s, 2H, Ar-H), 7.17-7.19 (m, 4H, 2NH, 2Ar-H), 7.61 (d, 2H, J=8.0Hz, Ar-H), 8.99 (s,
2H, OH) ppm; *C NMR (DMSO-d) o= 15.5, 42.8, 64.6, 71.4, 112.8, 115.0, 115.5, 116.0, 117.8,
119.6, 128.2, 132.2, 134.0, 147.4, 147.5, 147.9, 163.3 ppm; MS: m/z (%)= 594; Anal. Calcd for
CasHN4Og: C, 68.67; H, 5.76; N, 9.42; Found: C, 68.61; H, 5.66; N, 9.35%.

4,4'-(3,3'-(ethane-1,2-diyl)bis(4-oxo-1,2,3,4-tetrahydroquinazoline-3,2-diyl))dibenzoic  acid
(4i):

White solid; Yield: 80%; mp 308-10 °C; IR (KBr): Vma = 3414 (OH), 3325 (NH), 2894, 1709
(C=0), 1693 (C=0), 1621 (C=0), 1568 cm™; 'H NMR (DMSO-dg) 5= 2.9-3.00 (m, 2H, CH,),
4.05-4.18 (m, 2H, CH,), 5.95(d, 2H, J=2.1Hz, CH), 6.61 (d, 2H, J=8.0Hz, Ar-H), 6.66 (t, 2H,
J=7.6Hz, Ar-H), 7.19 (t, 2H, J=7.0Hz, Ar-H), 7.39 (d, 4H, J=8.3Hz, Ar-H), 7.43 (d, 2H, J=2.1Hz,
NH), 7.62 (d, 2H, J=6.8Hz, Ar-H), 7.86 (d, 4H, J=8.2Hz, Ar-H), 12.94 (broad, 2H, CO,H) ppm;
3C NMR (DMSO-dg) 0= 43.4, 70.6, 115.2, 115.5, 118.2, 127,2, 128.3, 130.4, 131.7, 134.2,
146.3, 147.0, 163.3, 167.6 ppm; MS: m/z (%)= 562; Anal. Calcd for C3,H,6N4Os: C, 68.32; H,
4.66; N, 9.96; Found: C, 68.23; H, 4.68; N, 9.88%.

3,3"-(ethane-1,2-diyl)bis(2-(3-methoxyphenyl)-2,3-dihydroquinazolin-4(1H)-one) (4j):

White solid; Yield: 94%; mp 237-9 °C; IR (KBr): vmax = 3240 (NH), 3002, 2930, 2828, 1631
(C=0), 1609 (C=0), 1514 cm™; 'H NMR (DMSO-dg) 5= 2.89-2.94 (m, 1H, CHy), 2.97-3.03 (m,
1H, CHy), 3.68 (s, 6H, 2CH3), 3.99-4.06 (m, 1H, CH,), 4.10-4.18 (m, 1H, CHy), 5.84 (d, 1H,
J=1.5Hz, CH), 5.89 (d, 1H, J=1.7Hz, CH), 6.64 (t, 2H, J=8.3Hz, Ar-H), 6.69 (s, 2H, Ar-H), 6.85-
6.89 (m, 6H, Ar-H), 7.18-7.27 (m, 4H, Ar-H), 7.36 (s, 1H, NH), 7.37 (s, 1H, NH), 7.63-7.65 (m,
2H, Ar-H) ppm; *C NMR (DMSO-ds) o= 43.2, 43.4, 55.8, 71.2, 71.5, 113.13, 113.18, 114.3,
114.4, 115.1, 115.4, 115.5, 118.0, 119.0, 128.2, 130.5, 130.6, 134.1, 143.3, 147.3 160.2, 163.3,

Page S3 ®ARKAT-USA, Inc.



163.4 ppm; MS: m/z (%)= 534; Anal. Calcd for C3,H3oN4O4: C, 71.89; H, 5.66; N, 10.48; Found:
C, 71.81; H,5.59; N, 10.42%.

3,3'-(ethane-1,2-diyl)bis(2-(2,4-dimethoxyphenyl)-2,3-dihydroquinazolin-4(1H)-one) (4k):
White solid; Yield: 90%; mp 247-9 °C; IR (KBr): vmax = 3384 (NH), 3067, 2936, 2837, 1649
(C=0), 1610, 1497 cm™; *H NMR (DMSO-dg) = 2.78-2.82 (m, 2H, CH,), 3.68 (s, 3H, OCHs3),
3.81 (s, 3H, OCHs3), 3.96-4.00 (m, 2H, CH,), 6.02 (d, 2H, J=1.9Hz, CH), 6.35 (d, d, 2H,
J=2.3Hz, J=8.5Hz, Ar-H), 6.57 (d, 2H, J=2.3Hz, Ar-H), 6.62 (t, 2H, J=7.1Hz, Ar-H), 6.65 (d, 2H,
J=8.0Hz, Ar-H), 6.81 (d, 2H, J=1.2Hz, 2NH), 6.92 (d, 2H, J=8.4Hz, Ar-H), 7.16 (t, 2H, J=8.3Hz,
Ar-H), 7.61 (d, 2H, J=7.7Hz, Ar-H) ppm; **C NMR (DMSO-dg) d= 42.9, 56.0, 56.5, 66.3, 99.6,
105.2, 115.2, 117.6, 120.9, 121.2, 127.7, 128.1, 133.9, 141.6, 158.5, 161.5, 163.7 ppm; MS: m/z
(%)= 594; Anal. Calcd for C34H34N4Os: C, 68.67; H, 5.76; N, 9.42; Found: C, 68.58; H, 5.68; N,
9.34%.

3,3"-(1,4-phenylene)bis(2-phenyl-2,3-dihydroquinazolin-4(1H)-one) (4l):

Cream solid; Yield: 82 %; mp 296-8 °C; IR (KBr): vmax = 3305 (NH), 1638 (C=0), 1612, 1512
cm™; 'H NMR (DMSO-dg) 6= 6.26 (s, 2H, CH), 6.70-6.75 (m, 4H, Ar-H), 7.24 (s, 4H, Ar-H),
7.29-7.33 (m, 12H, Ar-H), 7.66-7.70 (m, 4H, 2NH, 2Ar-H) ppm; MS: m/z (%)= 522; Anal. Calcd
for C34H26N4O2: C, 78.14; H, 5.01; N, 10.72; Found: C, 78.07; H, 4.92; N, 10.64%.

3C NMR (125 MHz, DMSO-dg) &: very low soluble in DMSO

3,3'-(1,4-phenylene)bis(2-(4-chlorophenyl)-2,3-dihydroquinazolin-4(1H)-one) (4m):

White solid; Yield: 87%; mp 238-40 °C(dec); IR (KBr): vmax = 3305 (NH), 1641 (C=0), 1512
cm™: *H NMR (DMSO-dg) 6= 6.29 (d, 2H, J=2.3Hz, CH), 6.72 (t, 2H, J=7.3Hz, Ar-H), 6.74 (d,
2H, J=8.1Hz, Ar-H), 7.22 (s, 4H, Ar-H), 7.23-7.29 (m, 2H, Ar-H), 7.34-7.73 (m, 8H, Ar-H), 7.67
(d, 2H, J=2.3Hz, NH), 7.07 (d, 2H, J=7.0Hz, Ar-H) ppm; *C NMR (DMSO-dg) =5 72.5, 115.7,
116.1, 118.6, 127.0, 128.8, 129.2, 129.3, 133.7, 134.8, 139.0, 140.5, 147.1, 162.9 ppm; MS: m/z
(%)= 590; Anal. Calcd for C34H4 CI,N4O,: C, 69.04; H, 4.09; N, 9.47; Found: C, 68.95; H, 3.99;
N, 9.39%.

3,3'-(1,4-phenylene)bis(2-(p-tolyl)-2,3-dihydroquinazolin-4(1H)-one) (4n):

White solid; Yield: 92%; mp 281-3 °C; IR (KBr): vmax = 3308 (NH), 3022, 2926, 1642 (C=0),
1611, 1512 cm™; 'H NMR (DMSO-dg) 6= 2.22 (s, 6H, 2CHs), 6.20 (s, 2H, CH), 6.70-6.72 (m,
4H, Ar-H), 7.09-7.23 (m, 10H, Ar-H), 7.54-7.77 (m, 8H, 2NH, 6Ar-H) ppm; MS: m/z (%)= 550;
Anal. Calcd for CsHso CI2N4O2: C, 78.52; H, 5.49; N, 10.17; Found: C, 78.44; H, 5.40; N,
10.10%.

13C NMR (125 MHz, DMSO-dg) &: very low soluble in DMSO

3,3'-(1,4-phenylene)bis(2-(4-nitrophenyl)-2,3-dihydroquinazolin-4(1H)-one) (40):
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Yellow solid; Yield: 90%; mp 291-3 °C; IR (KBr): vmax = 3401 (NH), 3102, 3071, 1662 (C=0),
1614, 1513 cm™; *H NMR (DMSO-ds) 6= 6.48 (d, 2H, J=2.1Hz, CH), 6.73 (t, 2H, J=7.4Hz, Ar-
H), 6.76 (d, 2H, J=8.1Hz, Ar-H), 7.28 (t, 2H, J=7.2Hz, Ar-H), 7.33 (s, 4H, Ar-H), 7.62 (d, 4H,
J=8.6Hz, Ar-H), 7.73 (d, 2H, J=7.6Hz, Ar-H), 7.82 (d, 2H, J=2.1Hz, 2NH), 8.15 (d, 4H,
J=8.6Hz, Ar-H) ppm; *C NMR (DMSO-dg) d= 72.3, 115.9, 116.0, 118.9, 124.5, 127.0, 128.6,
128.9, 134.9, 139.0, 146.8, 148.2, 148.8, 162.8 ppm; MS: m/z (%)= 612; Anal. Calcd for
CasH24NgOs: C, 66.66; H, 3.95; N, 13.72; Found: C, 66.56; H, 3.87; N, 13.63%.

3,3'-(1,4-phenylene)bis(2-(4-methoxyphenyl)-2,3-dihydroquinazolin-4(1H)-one) (4p):

White solid; Yield: 88%; mp 251-3 °C; IR (KBr) : Vmax =3307 (NH), 2948, 2925, 2833, 1638,
1613, 1512 cm™; *H NMR (DMSO-dg) = 3.68 (s, 6H, CHs), 6.19 (d, 2H, J=2.5Hz, CH), 6.68 (t,
2H, J=7.1Hz, Ar-H), 6.74 (d, 2H, J=8Hz, Ar-H), 6.85 (d, 4H, J=8.7, Ar-H), 7.21 (s, 4H, Ar-H),
7.23-7.27 (m, 6H, Ar-H), 7.58 (d, 2H, J=2.4Hz, 2NH), 7.71 (d, 2H, J=7.0Hz, Ar-H ) ppm; **C
NMR (DMSO-dg) 6= 55.9, 72.9, 114.5, 115.6, 116.1, 118.3, 126.9, 128.5, 128.8, 133.5, 134.6,
139.2, 147.4, 159.9, 163.1 ppm; MS: m/z (%)= 582; Anal. Calcd for C3sH3oN4O4: C, 74.21; H,
5.19; N, 9.62; Found: C, 74.14; H, 5.10; N, 9.54%.
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NAME Asgari
EXPNO 7
PROCND 1

F2 - Acguisition Parameters
Date_ 20120925

Time 14.33
INSTAUM spect
PROBHO 5 mm ONP 1H/13
PULPROG 29ng

T0 32768
SOLVENT DMso

NS 314

s 4

SWH 30030.029 Hz
FIORES 0.916444 Hz
AQ 0.5456539 sec
RG 7298.2

D 16.650 usec
DE 6.50 usec
TE 298.0 K

D1 2.00000000 sec
o1 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
HCHAK 0.01500000 sec
m======= CHANNEL f{ ===ssas=
NUC1 13C

Ps 9.10 usec
PL1 3.00 ¢8
SFO1L 125.7703643 MHz

masasnes CHANNEL {2 ===s====

CPOPAG2 waltzib
NuC2 1H
PCPO2 80.00 usec
pL2 0.00 dB
PLi2 15.50 dB
PLI3 15.50 d8
SF02 500.1320005 MHz
F2 - Processing parameters
SI 32768

SF 125.7577390 MHz
WOH EM

S58 Q

La 1.00 Hz
68 0

PC 1.40

10 NMA plot parameters

cx 20.00 cm
cy 26.30 cm
FiP 204.193 ppm
Fi 25678.89 Hz
Fop 4.393 ppm
F2 552.42 Hz
PPMCH 9.99003 ppa/cm

HICM 1256.32385 Hz/cm
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Current Data Parameters

NAME Asgari
EXPNO 30
PROCNG 1

F2 - Acquisition Parameters
Date_ 20121008
Time 16.08
INSTAUM spect
PROBHD 5 mm GNP 1H/13
PULPROG zg30

0 32768
SOLVENT OMSO

NS i}

0s 0

SWH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.5860696 sec
RG 128

D 48.400 usec
DE 6.50 usec
TE 298.0 K

D1 5.00000000 sec
MCREST 0.00000000 sec
MCWAK 0.01500000 sec
w===s=== CHANNEL f{ =:====z=
NUC1 iH

P 10.50 usec
PLY =3.00 ¢B
SFO1 500. 1330885 MHz
Fe - Processing parameters
SI 32768

SF 500. 1300043 MHz
Ll EM

558 0

LB 0.30 Hz
GB 0

PC 1.00

10 NMA plot parameters

Cx 20.00 cm
[w§ 11.81 cm
Fip 12.503 ppm
F1 6253.19 Hz
F2p 0.086 ppm
F2 43.10 Hz
PPMCM 0.62085 ppm/cm
HZCM 310.50433 Hz/cm
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Current Data Parameters

NAME Asgari
EXPND 29
PROCND 1

F2 - Acquisition Parameters
Date_ 20121008
Time 15.59
INSTRUM spect
PROBHO 5 mm ONP 1H/13
PULPROG 2089

0 32768
SOLVENT DMS0

NS 228

0s 4
SWH 30030.028% Hz
FIDRES 0.916444 Hz
AQ 0.5456539 sec
RG 7298.2

13 16.650 usec
0E 6.50 usec
TE 298.0 K
D1 2.00000000 sec
ai1 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCHRK 0.04500000 sec
m=ss==== CHANNEL f{ s=ese===
NUC1 13C

Pi 9.10 usec
PL1 3.00 ¢B
SFO1 125.7703643 MHZ

s=sm==e= CHANNEL §2 smssmsss

CPOPRG2 waltzi6
Nucz 1H
PCPD2 80.00 usec
PL2 0.00 d8
PLI2 15.50 dB
PL13 15.50 g8
SFoR 500.1320005 MHz
F2 - Processing parameters
=3 32768

SF 125.7577390 MHz
WOR EM
558 0

LB 1.00 Hz
¢1:] 0

PC 1.40

1D NMA plot parameters

cx 20.00 cm
oy 16.17 cm
FiP 208.227 pom
F1 26186.16 Hz
Fep 6.813 ppm
F2 B56.78 Hz
PPMCM 10.07074 pom/cm

HZCM 1266.46912 Ha2/cm

®ARKAT-USA, Inc.

Page S9



Current Data Parameters

NAME Asgari
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F2 - Processing parameters
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Current Data Parameters

NAME Asgari
EXPNO 16
PROCNO i

F2 - Acquisition Parameters
Date_ 20520930

Time 15.59
INSTRUM spect
PROBHD 5 mm ONP 1H/13
PULPAROG 29p9

T0 32768
SOLVENT DMSO

NS 260

Ds 4

SWH 30030.028 Hz
FIDRES 0.916444 Hz
AQ 0.5456533 sec
RG 14596.5

L] 16.650 usec
DE 6.50 usec
TE 208.0 K
[1}1 2.00000000 sec
a1 0.03000000 sec
DELTA 1.89999398 sec
MCREST 0.00000000 sec
HCWRK 0.01500000 sec
waszusss CHANNEL f] s=s=====
NUC1 13C

Pi 9.10 usec
PLY 3.00 cB
SFO1 125.7703643 MHz

aummss== CHANNEL f2 m=s=wn==

CPDPRG2 waltz16
Nuc2 1H
PCPO2 80.00 usec
PL2 0.00 d8
PL12 15.50 dB
PL13 15.50 dB
SFO2 500.1320005 MHz
F2 - Processing paranmeters
sI 32768

SF 125.7577380 MHz
WOH EN
558 0

LB 1,00 Hz
] 0

PC 1.40

1D NMR plot parameters

4 20.00 ca

cy 24.11 em
Fip 208.227 ppm
Fi 26186.16 Hz
FapP 3.586 ppm
F2 450.97 Hz
PPMCM 10.23205 pom/cm

HICM 1286.75964 Hz/cm
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Current Data Parameters

NAME Asgari
EXPNO 21
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121007
Time 15.13
INSTRUM spect
PROBHD  § mm GNP 1H/13
PULPROG 7930

o 32768
SOLVENT DMSD

NS 8

Ds 0

SKH 10330.578 Hz
FIDRES 0.315264 Hz
A0 1.5860696 sec
RG 101.6

oW 4B.400 usec
DE 6.50 usec
TE 298.0 K
bl 5.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
m==z==== CHANNEL f{ ===s====
NUC1 1H

Pq 10.50 usec
PL1 -3.00 dB
SFOt 500. 1330885 MHz

F2 - Processing parameters

SI 32768

SF 500. 1300049 MHz
WOW EM

SSB Q

LB 0.30 Hz

GB ]

pC 1.00

10 NMR plot parameters

CX 20.00 cm
Cy 16.34 cm
FiP 12.353 ppm
F1 6178.10 Hz
Fep 0.606 ppm
Fe 303.47 Hz
PPMCM 0.58734 ppm/cm
HICM 293.74673 Hz/cm
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Current Data Parameters

NANE Asgari
EXPND 22
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121007

Time 15.15
INSTRUM spect
PAROBHD 5 mm GNP 1H/13
PULPROG 2909

T0 32768
SOLVENT OMsO

NS 166

os 4

SHH 30030029 Hz
FIDAES 0.916444 Hz
] ©0.5456539 sec
ARG 1290.2

oW 16.650 usec
3 6.50 usec
TE 296.0 K

D1 2.00000000 sec
a1y 0.03000000 sec
DELTA 1.89959998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
wssmssus CHANNEL Fl s=ssss==
N 13C

Pi 9.10 usec
PL1 3.00 ¢B
SFO1 125.7703643 MHz

===ze=== CHANNEL f2 s=sassss

CPOPAG2 waltzi6
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.50 dB
PL13 15.50 8
SF02 500. 1320005 MHz
F2 - Processing parameters
SI 32768

SF 125.7577380 MHz
WOW EM
558 0

LB 1.00 Hz
6B 0

PC 1.40

10 NMR plot parameters

Cx 20.00 cm
cy 15.39 cm
FiP 208.227 ppm
F1 26186.16 Hz
Fap 6.813 pom
F2 B56.78 Hz
PPMCH 10.07074 ppm/cm

HICM 1266.46912 Hz/cm
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Current Data Parameters

NAME Asgari

W= N0~ OODITINU~RDOON~ MUY OO OTODUNODNT ~ O N EXPNO 26
OCMW YT NOOCTMNUITUSRTIOCOU—GDOONRNODTRD-N D NDO MM — M

(= MO ~NDMUMITRNMOUOODODOTURODOOONVNUMNMM~MOUOOONSOO MNNDE PROCND i
a MM 2 OSSNSO ODDMNNOORO OO DWUMNONOOoOOO W
a _.OrDE.h_njggnn_nxu6665555333300089987&6388.’75440
..I..I..I..{75555655556866666543333333322222221

F2 - Acquisition Parameters

SR DY G

spect
PAOBHD 5 mm GNP 1H/13
PULPROG 2930
10 32768
e OMe SOLVENT oMso
NS 8
H 0s 0
o N SHH 10330578 Hz
FIORES 0.315264 Hz
AQ 1.5860696 sec
W A6 128
DW 4B 400 usec
o 0E 6.50 usec
n TE 296.0 K
01 5.00000000 sec
MCREST 0.00000000 sec
a0 E.—Mgm MCWRK 0.01500000 sec
m==c==s= CHANNEL f1 ========
5k NUC1 tH
P1 10.50 usec
PL1 -3.00 dB
SFO1 500.1330885 MHz
F2 - Processing parameters
SI 32768
SF 500.1300049 MHz
WOW EM
558 1]
L8 0.30 Hz
el 0
C ﬁ PC 1.00
hiaL PLLL 10 NMR plot parameters
Cx 20.00 cm
Cy 27.10 cm
FiP 11.423 ppm
g ISR EEEEE BoE 8 |2 o Srize s
2 bt i i o D e bt bt Dt B 2 F2 349.70 Hz
= hatihaibat hal bl halhallhe wimie] o = PPNCM 0.53617 ppm/cm
HZCM 26B.15295 Hz/cm
TTrTrTr T TTT AJ\.__,..‘___._ﬁ._‘7___<-._,,.,,.

ppm 10 8 6 4 2
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Current Data Parameters

NAME Asgari
EXPNO 24
PROCNO 1

F2 - Acquisition Parameters

Date_ 20121008

Time 10.40
INSTRUM spect
PAOBHD 5 mm GNP 1H/13
PULPROG 2909

™ 32768
SOLVENT DMSO

NS 186

0§ 4

ShH 30030.029 Hz
FIDRES 0.916444 Hz
AQ 0.5456539 sec
AG 7298.2

oW 16.650 usec
OE 6.50 usec
TE 298.0 K

Dt 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999938 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
mes===== CHANNEL f1 mwerse===
NUCH 13C

P1 9.10 usec
PLL 3.00 dB
SFO1 125.7703643 MHz

smsss==s CHANNEL 2 =szss===

CPOPRG2 waltz16
Nucz2 1H
PCPO2 80.00 usec
PL2 0.00 B
PLi2 15.50 o8
PLI3 15.50 o8
SF02 500, 4320005 MHz
F2 - Processing parapeters
SI 32768

SF 125.7577390 MHz
WOW EM

5s8 o

LB 1.00 Hz
GB [}

PC 1.40

10 NMR plot parameters

CX 20,00 cm
cy 15.53 cm
FiP 208.227 ppm
Fi 261B6.16 Hz
F2P 6.813 ppm
F2 856.78 Hz
PPMCH 10.07071 pom/cm

HICH 1266. 46912 Hz/cm

®ARKAT-USA, Inc.

Page S15



Current Data Parameters

NAME Asgari
IR8ER9883 gez 2 z EXPN0 6
= AP DM~ = =Ry M) ~ @ PROCND i
=5 CUMOITINMOW ¥ Mo [=)] 2]
a ROmRBiaN~S o Lo e
MMM~~~ www mmm o Lal F2 - Acquisition Parameters
Date_ 20120925
Time 14.20
INSTRUM spect
PROBHD 5 mm GNP 1H/13
PULPROG 2930
o 32768
SOLVENT OMS0
H NS 8
N DS 1]
SkH 10330.578 Hz
M FIDRES 0.315264 Hz
o AQ 1.5860696 sec
RG 228.1
5 DH 4B.400 usec
N DE 6.50 usec
1€ 298.0 ¥
Sy 01 5.00000000 sec
n MCREST 0.00000000 sec
7 MCHRK 0.01500000 sec
L
h—. smzzmzzz CHANNEL f] =ss=s====
NUC1 iH
8a Py 10.50 usec
pL1 -3.00 dB
SFO1 500. 1330885 MHz
F2 - Processing parameters
5I 32768
SF 500. 1300048 MHz
WOW EM
558 0
LB 0.30 Hz

GB 0
LQ PC 1.00
K N

10 NMR plot parameters

Cx 20.00 cm
Cy 9.36 cm
FiP 11.725 ppm
2 2l 13l |8 I8 Fee 306 oo
g Y O ot O et B F2 154,93 s
= | |m o - 3
PPMCM 0.57106 ppm/c
HZCM 285.60327 Hz/cm

L L L L L LB A B R LS S L

ppm 10 8 5] 4 2
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ppm

cl

7.72127
7.70743
7.68134
7.67661
7.41711
7.38362
7.36521
7.34586
7.32614
7.29185
7.28913
7.27520
7.25932
7.23666
6.76248
6.74626
6.73642
6.72094
6.70633
6.29906
6.29407
3.43433
3.40530
3.35454
3.31547
2.50126
2.49803
2.49469

=i

~
=

Integral

2.0772
4.0385
0.7728
2.1063
2.0731
1.0000

LI LU I B e

ppm

____.____..___:.._:,:_‘___:_._.__::..___..___:._.

Current Data Parameters

NAME Asgari
EXPNO 20
PROCNO i

F2 - Acquisition Parameters
Date_ 20121004
Time 14.58
INSTRUM spect
PROBHD 5 mm ONP 1H/13
PULPROG 2930

D 32768
SOLVENT OMSo

NS 16

0s 0

SWH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.5860696 sec
RG 181

Dw 48.400 usec
DE 6.50 usec
TE 298.0 K
D1 5.00000000 sec
MCREST 0.00000000 sec
MCWAK 0.01500000 sec
======== CHANNEL f{ =======z=
NUC1 1H

P1 10.50 usec
PL1 -3.00 dB
SFO1 500.1330885 MHz
F2 - Processing parameters
SI 32768

SF 500.1300049 MHz
WOW EM

S88 0

L8 0.30 Hz
68 0

PC 1.00

1D NMR plot parameters

cx 20.00 cm
cY 33.83 cm
FiP 12.051 ppm
Fi 6026.86 Hz
Fa2p 0.909 ppm
F2 454.40 Hz
PPMCM 0.55710 ppm/c
HZCM 278.62314 Hz/cm
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ppm

——162.987

140.519
39.067
134.805
33.791
129.304
29.215
128.892
127.002
118.628

147.143

- - -—

S\

cl

=z

cl

8b

116.110
115.785

72.556

40.886
40.718
40.551
40.384
40.218
40.051
39.884

T T
ppm 200

50

Current Data Parameters

NAME Asgari
EXPND 18
PROCNO i

F2 - Acquisition Parameters
Date_ 20421004

Time 14.47
INSTRUM spect
PAOBHO 5 mm GNP 1H/13
PULPRDG 2apg

0 32768
SOLVENT DMsD

NS 300

0s 4

SHH 30030.029 Hz
FIDRES 0.916444 Hz
A0 0.65456539 sec
RG 8185.2

DW 16.650 usec
OE 6.50 usec
TE 298.0 X

D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89993998 sec
MCREST 0.00000000 sec
MCHAK 0.01500000 sec
m=sscwss CHANNEL fi ========
NuCt 13C

P1 S.10 usec
PLY 3.00 dB
SFO1 125.7703643 MHz

ms===s== CHANNEL 2 ===sme==

CPOPRG2 waltzib
Nuc2 1H
PCPO2 80.00 usec
PL2 0.00 ¢8
PLI2 15.50 o8
PL13 15.50 o8
SF02 5001320005 MHz
F2 - Processing parameters
sI 32768

SF 125.7577380 MHz
WOW EM
558 0

LB 1.00 Hz
GB 0

PC 1.40

40 NMR plot parameters

Cx 20.00 cm

cy 24.11 ¢cm
FiP 211.454 ppn
Fi 26591.97 Hz
FeP 9.233 ppm
F2 1161.44 Hz
PPMCM 10.11104 ppm/ca

HICH 1271.54175 Hz/cm
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ppm

LES

I=

Integral

7.77737

7.69116
7.61228

/

0.6894
4.0664
5.1673
2.0510

———7.54984
—7.23944

~T~—7.09864

—6.71901
——=6.20166
———3.43657
TT——3.32147

2.49651
—2.22011

2.1155
1.0838
3.0000

—1.05417

-
na
-
(=}

ppnm

@

[o3]
s

ny

3

Current Data Parameters

NAME
EXPND
PROCND

Asgari
9
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

0s

ShH
FIDRES
AB

RG

DW

DE

TE

01
MCREST
MCHRK

20120925
17.05
spect

5 mm GNP {H/13

zg30
32768
OMs0
16
Q
10330.578 Hz
0.315264 Hz
1.58606%6 sec
228.1
48.400 usec
6.50 usec
298.0 K
5.00000000 sec
0.00000000 sec
0.01500000 sec

==c=c=m= CHANNEL f{ ======z=

NUC1
P1
PL1
SFO1

1H
10.50 usec
=3.00 dB

500. 1330885 MHz

F2 - Processing parameters

32768

500. 1300049 MHz

EM

]
0.30 Hz

0
1.00

10 NMA plot parameters

Cx

cy
F1P
Fi
Fep
F2
PPMCM
HZCM

20.00 cm
9.36 cm
13.307 ppm
6655.07 Hz
0.141 ppm
70.49 Hz

0.65829 ppm/em
329.22900 Hz/cm
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Current Data Parameters

NAME Asgari
e nLR23 333N SCSBEERT M8 & al EXPND 25
s RERRES 88 8sbp0TnoES &g g 5 PROCND ,
g8 115377553222277?77“4.4. <o < =
nﬁ. 8 ~ P~ P~ P~ P~ ~ I~ I~ i~ O W W W W mm o - F2 - Acquisition Parameters
Date_ 20121008
Time 10.11
INSTRUM spect
PADBHD 5 mm ONP 1H/13
PULPROG 2930
™ 32768
SOLVENT ONMSO
[=F1] NS 8
0s 0
H ShH 10330.578 Hz
N FIORES 0.315264 Hz
AQ 1.5860696 sec
i RG 128
o ] 4B.400 usec
DE 6.50 usec
[} TE 297.9 K
] 01 5.00000000 sec
MCREST 0.00000000 sec
" MCWRK 0.01500000 sec
H
mmmmmm=== CHANNEL fi ==mm=s==
P NUC1 iH
P 10.50 usec
do PLY -3.00 o8
8d SFO1 500. 1330885 MHz
F2 - Processing parameters
SI 32768
SF 500. 1300049 MHz
WOW EM
558 0
LB 0.30 Hz
GB 0
ﬁl k PC 1.00
J C = 10 NMA plot parameters
cX 20.00 cm
cy 9.36 cm
\ Fip 12.725 ppm
= 3 % ﬂ @ gl 3 M.- Fi 6364.24 Hz
5 olow|=|Tiol M| Fap 0.071 ppn
g nu.900u.mi._0.0 F2 35.59 Hz
5 DS Eal D hal Rl B AL b PPHCM 0.63270 ppm/cm
HZCM 316.43213 Hz/cm

:.._:___.___u.:___.__.A..Vi..:._____.,__.:___.,__.,Z,___:__.,._..,,_4_,,.f:_,_._“_..f_.:___:..,.__:.:.____,,.....__

ppm 12 10 8 6 4 2
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Current Data Parameters

NAME Asgari
EXPND 23
PROCND 1

F2 - Acguisition Paranmeters
Date_ 20121008
Time 10.06
INSTRUM spect
PROBHD S mm GNP 1H/13
PULPROG 29p9

0 32768
SOLVENT DMsD

NS 188

DS 4

SHH 30030.029 Hz
FIORES 0.916444 Hz
AQ 0.5456539 sec
RG 2580.3

OW 16.650 usec
DE 6.50 usec
TE 298.0 K
01 2.00000000 sec
di1 0.03000000 sec
DELTA 1.689999398 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
mz=s==== CHANNEL f1 ssmsmsss
NUC1 13C

P 9.10 usec
PLY 3.00 d8
SFO1 125.7703643 WHz
msmmases CHANNEL (2 ===se==s
CPDPAG2 waltz16
Nuc2 H
PCPD2 80.00 usec
PL2 0.00 B
PL12 15.50 0B
PL13 15.50 dB
SF02 500.1320005 MHz

F2 - Processing parameters

s1 32768

SF 125.7577390 WHz
WO EM

558 0

LB 1.00 Hz
c:] 1]

PC 1.40

10 NMA plot parameters

cx 20.00 cm

cY 12.35 cm
F1P 208.227 ppm
F1i 261B6. 16 Hz

Fap 6.813 ppm
F2 856.78 Hz
PPMCM 10.0707¢ ppm/cm

HICH 1266.46912 Hz/cm
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Current Data Parameters

NAME Asgari
LSRRI GYEN3RYS oo Lo m EXPND 28
5 B PR BRERROR TN R E 2 2 2Hg PROCND '
2 ARG O~NNSOE A © @ 0SS
NN MNMNMNMNNNIOWDDWOOW OO ' m ™ [SYRGYRY F2 - Acguisition Parameters
Date_. 20121008
/ Time 13.26
INSTRUM spect
PROBHD 5 mm GNP 1H/13
PULPROG 2930
10 32768
SOLVENT OMSO
NS [:]
05 V]
e SWH 10330.578 Hz
FIORES 0.315264 Hz
H AQ 1.5860696 sec
N RG 128
L] 48.400 usec
M DE 6.50 usec
a TE 298.0 K
01 5.00000000 sec
o MCREST 0.00000000 sec
N MCWRK 0.01500000 sec
me===sam CHANNEL f1 s=ssa=sx
N T NUCT H
7 P1 10.50 usec
< e PL1 -3.00 dB
E.Hv SFO1 500, 1330885 MHz
8 3
F2 - Processing parameters
SI 32768
SF 500. 1300049 MHz
WOW EM
558 0
LB 0.30 Hz
6B 0
r PC 1.00
ﬁ Lt L A 1D NMR plot parameters
X 20.00 cm
cy 14.53 cm
FiP 10.981 ppm
et %W Mnﬂ%ﬁ W M._ = Fi 5491.72 Hz
£ Slol |<|=lo|e| |2 @| (S F2p 0.560 ppm
= S R e At I it b F2 279.90 Hz
5 —iellwlafeia] il ol 1o PPMCM 0.52105 pom/cr
HZCM 260.59116 Hz/cm

L e L L L L L N L L L L L L L R LI R R AL R R

ppm 10 8 6 4 2
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Current Data Parameters

NAME Asgari
EXPNO 27
PROCNO i

F2 - kcquisition Parameters
Date_ 20121008
Time 13.21
INSTRUM spect
PAOBHD 5 mm GNP 1H/13
PULPROG gpg

T 32768
SOLVENT DMS0

NS 166

Ds 4

SHH 30030.029 Hz
FIDRES 0.916444 Hz
AQ 0.5456533 sec
A6 2896.3

oW 16.650 usec
0E 6.50 usec
TE 208.0 K

D 2.00000000 sec
d11 0.03000000 sec
DELTA 1.B99599538 sec
MCREST 0.00000000 sec
MCHARK 0.01500000 sec
snmmssns CHANNEL f{ ==sa====
NUCH 13C

Pi 9.10 usec
PLY 3.00 dB
SFO1 125.7703643 MHz

sewocz=s= CHANNEL {2 ===sms=s

CPOPAG2 waltzi6
Nucz2 H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.50 d8
PLi3 15.50 dB
SFO2 500. 1320005 MHz
F2 - Processing parameters
51 32768

SF 125.7577390 MHz
HOW EM
558 0

L8 1.00 Hz
GB Q

PC 1.40

1D NMA plot parameters

cx 20.00 cm
cY 15.53 cm
FiP 20B.227 ppm
Fi 26186.16 Hz
FapP 6.813 ppm
F2 B56.78 Hz
PPMCM 10.07071 pom/c

HZCM 1266.46912 Hz/cm
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