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EXPERIMENTAL

General: Melting points were determined on a glass disk with an electric hot plate and are
uncorrected. 'H NMR (400 MHz) and >C NMR (100 MHz) spectra were run in in CDCl; &
DMSO-db6 solutions (Bruker Avance 400). Chemical shift were recorded as 6 values in parts per
million (ppm), and the signals were reported as s (singlet), d (doublet), t (triplet), m (multiplet)
and coupling constants J were given in Hz. IR spectra were taken in a Perkin Elmer FTIR-
Spectrum 400. Commercially available substrates were freshly distilled before the reaction.

Solvents, reagents and chemicals were purchased from Sigma Aldrich and Merck.

General procedure 2,3-dihydroquinazolin-4(1H)-one:

p-Sulfonic acid calix[4]arene (1 mol%) was added to a solution of 2-aminobenzamide (I mmol)
and aldehyde/ketone (1 mmol) in water (I mL) and the mixture was stirred at room temperature
for a specified period of time. After completion of the reaction, cold distilled water (5 mL) was
added to the reaction mixture. Then the product was filtered off and the p-sulfonic acid
calix[4]arene was recovered by evaporating the water. The recovered p-sulfonic acid
calix[4]arene was reused for a subsequent fresh batch of the reaction after reactivation. The

crude product was recrystallized from hot ethanol to afford the pure product.

Single crystal XRD data of 2-(3-nitrophenyl)-2,3-dihydroquinazolin-4(1H)-one (3n):

Single crystal suitable for X-ray diffraction of (3n) was grown from ethanol. The crystals were
carefully chosen using a stereo zoom microscope supported by a rotatable polarizing stage. The

data was collected at room temperature on Bruker- AXS SMART APEX II, CCD detector.



Crystal data of 3n:

0]

o

NO,

C14sH11N303, M = 269.26, colorless plate, 0.30 x 0.25 x 0.20 mm® , monoclinic, space group
P21/n (No. 14), a = 10.9782(11), b = 9.8343(8), ¢ = 11.7533(11) A, r= 90, f= 109.846(10),
=90°, V =1193.6(2) A’, Z =4, D. = 1.498 g/cm’, Fyoo = 560, MoK radiation, A = 0.71073 A,
T =100(2)K, 26« = 60.2°, 7235 reflections collected, 3141 unique (Rj, = 0.0326). Final GooF
= 1.002, RI = 0.0522, wR2 = 0.1342, R indices based on 3141 reflections with with I > 20o(])
(refinement on F7), 181 parameters, O restraints. Lp and absorption corrections applied.
Crystallographic data for 3n have been deposited with the Cambridge Crystallographic Data
Center as supplementary publication number CCDC 1026285.
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Figure 1: ORTEP view of the compound 3n.




E-factor Calculations:’

Table 1 Synthesis of 2,3-dihydroquinazolin-4(1H)-ones.: E-factor value for this protocol.”

Isolated E factor
Entry Anthranilamide Aldehyde (mmol) | Product | yield T1rpe (ke
(mmol) b (min) waste/kg
(%) e
product)
4-Methyl
1 1 benzaldehyde(1) 3a 92 20 0.17
2 1 Benzadehyde(1) 3b 94 18 0.15

“ All reactions are performed with 1 mol% of p-SAC in 1 mL of water at room temperature.
? Isolated yields.
“ Exclusion of water used for work up procedure, exclusion of the amount of the p-SAC used,

and exclusion of ethanol used for recrystallization.

Note (Regarding Table 1, SI): When the Authors have not reported the amount of solvent used
in the work-up procedure, we have not accounted for solvent and considered that solvent can be
recovered. By considering the p-SAC catalyst is recyclable and hence, waste is essentially

eliminated.

For Entry 1, Tablel (SI)

E =[0.136 g (anthranilamide) + 0.120 g (4-methyl benzaldehyde) — 0.219 g (product x
yield)] /0.219 g

=0.17

For Entry 2, Tablel (SI)

E = [0.136 g (anthranilamide) + 0.106 g (benzaldehyde) — 0.210 g (product X yield)] /
0210 g

=0.15



Characterization data of compounds (3):

2-(p-Tolyl)-2,3-dihydroquinazolin-4(1H)-one (3a):

White Solid; Isolated yield: 92%; m.p. 224-225 °C;

IR: 3311, 1657, 1607, 1508, 1484, 1383 cm™;

'H NMR (400 MHz, DMSO-ds): & 8.24 (s, 1H), 7.63 (d, J = 8.0 Hz, 1H), 7.39 (d, J = 7.6 Hz,
2H), 7.27-7.19 (m, 3H), 7.06 (s, 1H), 6.77-6.66 (m, 2H), 5.73 (s, 1H), 2.30 (s, 3H).

C NMR (100 MHz, DMSO-dy): 8 164.1, 148.4, 139.1, 138.2, 133.7, 129.3, 127.8, 127.3, 117.5,
115.5, 114.9, 66.9, 21.2.

2-Phenyl-2,3-dihydroquinazolin-4(1H)-one (3b):
0]

@NH

N)\©

H
White Solid; Isolated yield: 94%; m.p. 218-220 °C;
IR: 3298, 1651, 1609, 1590, 1505, 1243 cm™;
'H NMR (400 MHz, DMSO-dg): & 8.30 (s, 1H), 7.64 (dd, J; = 8.0 Hz, J,= 1.6 Hz , 1H), 7.53-
7.50 (m, 2H), 7.42-7.35 (m, 3H), 7.28-7.24 (m, 1H), 7.12 (s, 1H), 6.77 (d, J = 8.0 Hz, 1H), 6.71-
6.67(m, 1H), 5.77 (s, 1H).

C NMR (100 MHz, DMSO-d): & 164.1, 148.3, 142.1, 133.7, 128.9, 128.8 (2C), 127.8, 127.3
(20), 117.6, 115.4, 114.9, 67.0.

2-(4-Methoxyphenyl)-2,3-dihydroquinazolin-4(1H)-one (3¢) :
O

@NH
N)\@\
H
OCH3



White Solid; Isolated yield: 90%; m.p. 183-184 °C;

IR: 3177, 1654, 1607, 1508, 1435, 1243, 755 cm™;

'H NMR (400 MHz, DMSO-dq): & 8.18 (s, 1H), 7.63-7.60 (m, 1H), 7.44-7.40 (m, 2H), 7.27-7.22
(m, 1H), 7.00-6.93 (m, 3H), 6.75-6.66 (m, 2H), 5.71 (s, 1H), 3.75 (s, 3H).

3C NMR (100 MHz, DMSO-dq): & 164.2, 159.9, 148.5, 133.9, 133.7, 128.7 (2C), 127.8, 117.5,
115.5,114.9, 114.1 (2C), 66.8, 55.6.

2-(4-Chlorophenyl)-2,3-dihydroquinazolin-4(1H)-one (3d):

White Solid; Isolated yield: 87%; m.p. 206-208 °C;

IR: 3307, 1666, 1652, 1506, 1482 cm™;

'H NMR (400 MHz, DMSO-de): & 8.34 (s, 1H), 7.62 (d, J =7.6 Hz, 1H), 7.53-7.45 (m, 4H), 7.26
(t, J =7.6 Hz, 1H), 7.15 (s, 1H), 6.77-6.67 (m, 2H), 5.78 (s, 1H).

C NMR (100 MHz, DMSO-dy): § 164.0, 148.1, 141.1, 133.9, 133.4, 129.2, 128.8, 127.8, 117.8,
115.4,114.9, 66.2.

2-(4-Bromophenyl)-2,3-dihydroquinazolin-4(1H)-one (3e):

White Solid; Isolated yield: 86%; m.p. 196-198 °C;

IR: 3308, 1666, 1653, 1606, 1481 cm™;

'H NMR (400 MHz, DMSO-dg): & 8.34 (s, 1H), 7.63-7.59 (m, 3H), 7.45 (d, J = 8.0 Hz, 2H),
7.28-7.24 (m, 1H), 7.15 (s, 1H), 6.77-6.67 (m, 2H), 5.77 (s, 1H).

BC NMR (100 MHz, DMSO-ds): & 164.0, 148.1, 141.6, 133.9, 131.7(2C), 129.6(2C), 127.8,
122.0, 117.8, 115.4, 114.9, 66.3.



2-(4-Nitrophenyl)-2,3-dihydroquinazolin-4(1H)-one (3f):
0]

@ H

N

h@
NO,

Yellow Solid; Isolated yield: 82%; m.p. 298-300 °C;

IR: 3281, 1644, 1607, 1517, 1387, 1347 cm™;

'H NMR (400 MHz, DMSO-de): & 8.52 (s, 1H), 8.26 (d, J = 8.8 Hz, 2H), 7.75 (d, J = 8.8 Hz,
2H),7.63-7.60 (m, 1H), 7.33-7.25 (m, 2H), 6.79-6.68 (m, 2H), 5.92 (s, 1H).

BC NMR (100 MHz, DMSO-de): & 163.7, 149.7, 147.9, 147.7, 134.0, 128.5(2C), 127.9,
124.02C), 117.9, 115.4, 115.0, 65.8.

2-(4-(Methylthio)phenyl)-2,3-dihydroquinazolin-4(1H)-one (3g):
0]

Oy

N

H)\@\
SMe

White Solid; Isolated yield: 88%; m.p. 179-180 °C;

IR: 3297, 1664, 1651, 1608, 1485, 1386, 749 cm™;

'H NMR (400 MHz, DMSO-dq): & 8.28 (s, 1H), 7.63 (d, J = 7.6 Hz, 1H), 7.44 (d, J = 8.0 Hz,
2H), 7.30-7.23 (m, 3H), 7.09 (s, 1H), 6.76 (d, J = 8.0 Hz, 1H), 6.69 (t, J= 7.2 Hz, 1H), 5.74 (s,
1H), 2.47 (s, 3H).

BC NMR (100 MHz, DMSO-dg): & 164.1, 1483, 138.9, 138.7, 133.8, 127.9(2C), 127.8,
126.2(2C), 117.6, 115.5, 114.9, 66.6, 15.2.

4-(4-Oxo0-1,2,3,4-tetrahydroquinazolin-2-yl)benzonitrile (3h):



White Solid; Isolated yield: 86%; m.p. 250-251 °C;

IR: 3334, 2227, 1664, 1610, 1504, 1485, 1374, 771 cm™;

'H NMR (400 MHz, DMSO-dq): & 8.48 (s, 1H), 7.88 (d, J = 8.4 Hz, 2H), 7.69 -7.61 (m, 3H),
7.29-7.25 (m, 2H), 6.78 (d, /= 8.0 Hz, 1H), 6.70 (t, J = 7.2 Hz, 1H), 5.87 (s, 1H).

BC NMR (100 MHz, DMSO-de): & 163.8, 147.8(2C), 134.0, 132.9 (2C), 128.2 (2C), 127.9,
119.1,117.9, 115.4, 115.0, 111.5, 66.0.

2-(4-Hydroxyphenyl)-2,3-dihydroquinazolin-4(1H)-one (3i):

White Solid; Isolated yield: 82%; m.p. 278-280 °C;

IR: 3064, 1672, 1598, 1487, 1284, 764 cm™;

'H NMR (400 MHz, DMSO-dg): 8 9.54 (s, 1H), 8.15 (s, 1H), 7.65-7.63 (m, 1H), 7.33 (d, J = 8.8
Hz, 2H), 7.27 -7.23 (m, 1H), 6.95 (s, 1H), 6.80-6.75 (m, 3H), 6.71-6.67 (m, 1H), 5.68 (s, 1H).
C NMR (100 MHz, DMSO-dq): & 164.3, 158.2, 148.6, 133.7, 132.1, 128.8(2C), 127.8, 117.5,
115.4(2C), 114.9, 67.1.

2-(2-Chlorophenyl)-2,3-dihydroquinazolin-4(1H)-one ( 3j):
0]

e

N
H

White Solid; Isolated yield: 90%; m.p. 204-205 °C;

IR: 3207, 1665, 1632, 1510, 1487 cm™;

"H NMR (400 MHz, DMSO-ds): 8 8.22 (s, 1H), 7.69-7.66 (m, 2H), 7.52-7.49 (m, 1H), 7.42-7.40
(m, 2H), 7.29-7.25 (m, 1H), 7.02 (s, 1H), 6.79-6.71 (m, 2H), 6.16 (s, 1H).

C NMR (100 MHz, DMSO-ds): & 164.1, 148.1, 138.4, 133.9, 132.3, 130.8, 130.1, 129.2, 127.9
(20), 118.0, 115.2, 115.0, 64.2.



2-(2-Hydroxyphenyl)-2,3-dihydroquinazolin-4(1H)-one (3Kk):
O

e

N
H

White Solid; Isolated yield: 88%; m.p. 223-224 °C;

IR: 3164, 1654, 1542, 1453, 1384, 762 cm™;

'H NMR (400 MHz, DMSO-dg): 8 9.87 (s, 1H), 7.95 (s, 1H), 7.64 (d, J = 8.0 Hz, 1H), 7.36 (d, J
=7.6 Hz, 1H), 7.25 -7.14 (m, 2H), 6.88 (d, J = 8.4 Hz, 1H) 6.83-6.76 (m, 3H), 6.68 (t,J=7.6
Hz, 1H), 6.03 (s, 1H).

C NMR (100 MHz, DMSO-dg): 8 164.5, 155.0, 148.6, 133.7, 129.7, 128.2, 127.8, 127.6, 119.3,
117.5,115.8, 115.2, 115.0, 61.7.

2-(4-Hydroxy-3,5-dimethoxyphenyl)-2,3-dihydroquinazolin-4(1H)-one (31):

O
Ly
N OMe
H
OH
OMe

White Solid; Isolated yield: 84%; m.p. 223-224 °C;

IR: 3334, 1660, 1610, 1463, 1329, 762 cm™;

'H NMR (400 MHz, DMSO-dq): & 8.45 (s, 1H), 8.10 (s, 1H), 7.64-7.61 (m, 1H), 7.28-7.24 (m,
1H), 6.96 (s, 1H), 6.80-6.67 (m, 4H), 5.67 (s, 1H), 3.76 (s, 6H).

C NMR (100 MHz, DMSO-dq): & 164.3, 148.7, 148.2(2C), 136.4, 133.7, 131.3, 127.8, 117.6,
115.5, 114.9,105.2 (2C), 67.6, 56.4 (2C).

2-(5-Bromo-2-hydroxyphenyl)-2,3-dihydroquinazolin-4(1H)-one (3m):
O

Cﬁl\NH OH

N
H

Br
White Solid; Isolated yield: 85%; m.p. 262-264 °C;

10



IR: 3198, 1638, 1613, 1486, 1247, 751 cm’';

'H NMR (400 MHz, DMSO-dq): & 10.25 (s, 1H), 8.03 (s, 1H), 7.64 (d, J = 7.6 Hz, 1H), 7.42 (d,
J =24 Hz, 1H), 7.35 -7.32 (m, 1H), 7.27-7.23 (m, 1H), 6.86-6.78 (m, 3H), 6.70 (t, J = 7.6 Hz,
1H), 5.98 (s, 1H).

C NMR (100 MHz, DMSO-de): 5 164.3, 154.5, 148.3, 133.8, 132.3, 130.2(2C), 127.8, 118.1,
117.7, 115.1, 115.0, 110.3, 61.4.

2-(3-Nitrophenyl)-2,3-dihydroquinazolin-4(1H)-one (3n):
0]
CKLNH
M
NO,
Yellow Solid; Isolated yield: 88%; m.p. 196-198 °C;
IR: 3288, 1652, 1612, 1487, 1342 cm’™;
'H NMR (400 MHz, DMSO-dg): & 8.54 (s, 1H), 8.38 (s, 1H), 8.22-8.20 (m, 1H), 7.96 (d, J = 7.6
Hz, 1H), 7.70 ( t, J = 8.0 Hz, 1H), 7.63(d, J = 7.6 Hz, 1H), 7.35 (s, 1H), 7.30-7.26 (m, 1H), 6.80
(d,/=8.0Hz, 1H) 6.71 (t,J=7.6 Hz, 1H), 5.96 (s, 1H).
3C NMR (100 MHz, DMSO-dy): & 163.8, 148.2, 147.8, 144.8, 134.1, 133.8, 130.5, 127.9, 123.7,
122.0, 118.0, 115.4, 115.1, 65.7.

2-(Pyren-1-yl)-2,3-dihydroquinazolin-4(1H)-one (30):
O

@NH
N
H

Yellow Solid; Isolated yield: 82%; m.p. 196-198 °C;
IR: 3402, 1662, 1612, 1484, 1390, 833 cm™';

11



'H NMR (400 MHz, DMSO-de): 5 8.83 (d, J = 9.6 Hz, 1H), 8.44 (s, 1H), 8.36-8.34 (m, 4H), 8.29
(d, J =9.2 Hz, 1H), 8.24 (d, J = 2.8 Hz, 2H), 8.12 (t, / = 7.6 Hz, 1H), 7.81-7.78 (m, 1H), 7.33-
7.30 (m, 1H), 7.25 (s, 1H), 6.90 (s, 1H), 6.85-6.78 (m, 2H).

C NMR (100 MHz, DMSO-de): 5 164.6, 149.1, 133.8, 133.5, 131.7, 131.2, 130.6, 128.9, 128.3,
128.1, 128.0, 127.8, 126.9, 126.6, 126.0, 125.9, 125.2, 124.7, 124.4, 124.1, 117.9, 115.7, 115.1,
66.0.

2-(Thiophen-2-yl)-2,3-dihydroquinazolin-4(1H)-one(3p):

o)
@NH

N S

H Ly

White Solid; Isolated yield: 86%; m.p. 223-224 °C;

IR: 3287, 1650, 1607, 1515, 1487, 763 cm™;

'H NMR (400 MHz, DMSO-d): & 8.46 (s, 1H), 7.64 (d, J = 8.0 Hz, 1H), 7.46 (d, J = 4.8 Hz,
1H),7.29-7.25 (m, 2H), 7.14 (d, J = 2.8 Hz, 1H), 6.99 (t, J = 3.6 Hz, 1H), 6.79 -6.70 (m, 2H),
6.03 (s, 1H).

C NMR (100 MHz, DMSO-dy): 8 163.6, 147.7, 146.9, 133.8, 127.8, 126.9, 126.4, 126.2, 118.0,
115.6, 115.2, 63.0.

2-Cyclohexyl-2,3-dihydroquinazolin-4(1H)-one(3q):
O

(:E‘\NH

White Solid; Isolated yield: 82%; m.p. 223-224 °C;

IR: 3173, 2924, 1644, 1609, 1505, 1070, 751 cm™;

'H NMR (400 MHz, DMSO-ds): & 7.87 (s, 1H), 7.56 (d, J = 7.6 Hz, 1H), 7.20 (t, J = 8.0 Hz,

1H), 6.74 (d, J = 8.0 Hz, 1H), 6.63 -6.55 (m, 2H), 4.45 (s, 1H), 1.72-1.56 (m, 6H), 1.16-1.12 (m,

SH).

C NMR (100 MHz, DMSO-de): & 164.2, 148.8, 133.5, 127.7, 126.9, 116.9, 115.2, 114.5, 69.0,

43.3,27.5,27.1, 26.4, 26.0.

12



2-Propyl-2,3-dihydroquinazolin-4(1H)-one(3r):
o

H
White Solid; Isolated yield: 68%; m.p. 149-150 °C;
IR: 2911, 1642, 1607, 1515, 1483, 748 cm™;
'H NMR (400 MHz, CDCls): & 7.91-7.9 (m, 1H), 7.34-7.29 (m, 1H), 6.87 (t, J = 7.2 Hz, 1H),
6.69 (d, J = 8.0 Hz, 2H), 4.91 (t, J = 5.6 Hz, 1H), 1.82 -1.77 (m, 2H), 1.55-1.48 (m, 2H), 1.02 (t,
J="7.2Hz, 3H).
3C NMR (100 MHz, CDCls): & 165.6, 147.5, 133.8, 128.5, 119.3, 116.0, 114.7, 65.1, 37.6, 17.4,
13.8.

2,2-Dimethyl-2,3-dihydroquinazolin-4(1H)-one(3s):

0
&NH
i
H
White Solid; Isolated yield: 64%; m.p. 185-186 °C;
IR: 3211, 1645, 1598, 1510, 1487 cm’™";
'H NMR (400 MHz, DMSO-d): & 7.94 (s, 1H), 7.59(d, J = 7.6 Hz, 1H), 7.24 -7.20 (m, 1H),
6.64-6.63 (m, 3H), 1.39 (s, 6H).

BC NMR (100 MHz, DMSO-dg): & 163.5, 147.5, 133.7, 127.6, 116.9, 114.7, 114.3, 67.3,
29.5(2C).

Reference:
1. A. Kamal, V. Srinivasulu, B. N. Seshadri, N. Markandeya, A. Alarifi and N. Shankaraiah,
Green Chem. 2012, 14, 2513.

13
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PROCKD 1

E2 - Roguisition Parameters
Data 20140823
Time 13,51
IHSTRUM: spect
PROBHD 4§ ‘mmi BREBO BB/
FULPROG

o

SOINVERT

He

Dz

SWH

FIDRSS

A

B

o

ful

T

Pl

TD0

mmo=eEs CHANNEL £1 s==m=ssm
s801 400. 1328710 Wiz
HyC1 10

Bl 15,50 usee
FLH1 12,00000000 W
P2~ Progessing paramctors
ST 65534

aF 4001360050 Mz
WDH F EiZ
o i i
i 0.40 1z
) 0

e 1.00
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Se

O
H
NIM

3d

148 1L

el 018

66.23

T
3

0

D
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1H-4-Br-CHO

S M NN OO)N D0 SN S ™ o
S a0 s B e NG ool e OB~ s B N R e o I o e
. . . T 4
W BB ERPRERBROOOCOW wy
7 Current Data Parameters
NEME Sepid~2011, 4-Br-CHO
EXPNO g 19
EROCNO 1
F2 - BGUisitioh Parawsiers
o &, 20140818
! ? 19.20
o INSTRON spect
EROBHD 5 my FABBO BB/
FULPROS g 2g30
TD 65536
SOLVENT DMSG
NS 16
ns sl
SWiT H01s, 880 ke
EIDRES 0122266 Kz
T 20 4.0828966 sec
RG 8 o
=z bW 0 user
D= 50 uséc
zT & i i i 1 oookheas &
{ I 1.0000000 sec
™ ® ., TDO. i
| m - CIANNEL: £1
SFOL 0013247000 M
HoGl T
EL 15,53 &
BLH1L 12.00000000
£2 - Procéssifly paraieters
S4 o GESO6
sr 4408300000 MAz
Wk £t
SS8 8
LB 0.39 HZ
51 [
I BE 100
f
I
i

6.0 5.5 5.0 4.5 4.0 3.5 3.0 ppm

100 =
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13C-4-Br~CHO

163.94

CLY
N
H
Br

3e

—~—148.09

1B 5T

~18%. 87

—=13L.70
e LOOL 60

i

TSL2T. 83

w1 2% O3
14T

.76

w0
<t
W
i
4

27

66

EXPHG
BROCHG 2

B2 = Acguisition Parameters
Date 20140018
Timg 3
THSTRIM,
BROBRD
PULPROS
T

SOLYENT
WA

FZ ~ Processing parameters
81

: 32768
E 100, 6127690 MHZ
WD B
i &
1.00 Hz
[
1.48

R B R e R

170 16D

156

140

130

120

110

T Z,Z.,Z_.:Z:..Z7..,.:;:._.;2;__I.,.Z_..,,A_,.,iwiZ_,.._._Z:Z,_,__I,.._:I_.._,Z,_:__ R A R R R

30 ppm
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NH

Z T

NO,

3f

Chrvdnt Dats Paranstirs

NAME 0st17-2014, MaEiur=4-HDZ
s Lo

Estbye
BROCHG T
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13C -p-NO2

—— 163,74,

NH

49

12787

e 188579
e 147,89

TS 147,69

—L34.03

=128

NO,

3f

——124.04

e 11T 93
e 8 BT

TH115.0

65.75

Current Dats Barameteérs
Sep08-2014, Ha
2

1

F2 - mequisition Pocometers

usec
usea

sec

.03000000 sec

1.09999998 see
Lo

10. 04 usec
520, 00006090 W
100, 57228293 MHz

SFOL
CPDPRG2
NUC2 1H

12.00000090 W
.35563001
28830001 W
L1316005 Ma7

=

T2 - Progessing paramerers
32768

100. 6127690 MHz
EM

1,08 Hz

L.4¢

T
170 160

T T T
150 140 130

T
1zo
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1H~4 -Sme—CHO

8,275
=P 470

SMe

39

pepmnmes

Suryont fata parancters o
Sepl 85084, ,ﬁzw:wfxmﬁa
w,

sequipdtion saranerere
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L3C-4-8me-CcHo

164.08
— 148,29
12782
126 .18
115,47
114 .98

il

\

SMe

NH

O ZT

39

66.58

15.18

4 Paragieters:

4

T2 Regutsition Sare
e 2018

reEers

19

5 e WBED BB/
24430

£0538

oMo

9 < Frodesdiiy paTanstais
51 32788

o] LOTIEIZTHBY Mt
o g !

5B &
™ 1.00 H
- @

i t8

PR P

R e s T E e
LB I8 140 186 130 1Lg 169 90

GRS R

ppu

52004, Metdtr—d-a8e-CRO
N il
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CN

NH
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L3C-—4-CN-CHO

& T e T 1) D e O Tel0 S
. M i % H w B M % M m o WS e O D 1 0
o [ s g ool ox i el Tel ol . © o o e & E s
e <P 00 RN O e A o 0 O o OB By IGy O
Cucrent Laza Pareneters
NRME Sepla=20i1; Matiur-d=Ci-cho:
3 1
CHE W
Ecguisicicn pParameters
2
Z
O
I
=z
o \N T =
t Aol i SR " ¢ i A Ao
T —i— e I L 1 T 1 " T " T I
200 180 168 140 120 160 80 60 40 24 g ppm
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ta Paraweters
e 10=-201,

10

o

3 ppm
¥l

6=
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OH
G4 .29

NH

ZT

3i
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1H-2=C1+CHO

NH ClI

Z

3

Current. Dasa @mwwamnawmm
W HeplB-2014, Matinr-2-E1
10

B2 - iAcquisition Patameters
‘Date 2014 a

bl
TDg
»_ | {3 mem—mee CHENNET. 8

SEOL A0,
nct

po

Sh el

22~ Processing paramelers
b

1

P S B P P R e R P e R e
60 55 50 45 40 35 30 25 ppm
A
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O
T
p2

18

64,

Tenl Dabd SParamekers

Bepl8-2014,
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THy

saligaldehyde

2.865

NH OH

ZT

3k

Curpent Data. Pdrambtars
¢ SeplZ-2014, Matiir, Salisalden

o

2
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13C, salisaldehyde

48

.

10

&1

— 164

Curiet Gad Bhmmeusid
4 Sepli-2014, ﬁw«.ﬁ_m‘. ‘Ballsalaenyas
@

T ey <

200 180 160 140 129 100 86 60 40 26 ppm
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BB

OMe
OH

NH
A
=
OMe

3l

o Z T

5.670

3. 757

curvens bDuta Parameters
HAME Beple
EXENG
PROCHD

P2 - ARguisitie
=l 3 i

mﬁmof
B % mn BABSO BB/

SOLVENT
b3

SWH
FIDRES
Ay
76

K

see

1. 00000000
&

8
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13¢, Syringa

464.286

OMe
OH
OMe

N
H
3l

——136.35
——133.67

—— k81,27

127,81

Wy o
o
& i =
P
o s

— 105,20

Current Data Batameters

BAME Seplz-26l4, Matiur, new syringatoehyds
EXPNG i 1w o
BROCHG: 4
T2 = BEquis o Parameters
Date 20140912

g

. speet

5 omry PABRD SB/

70

298.2 K
2.00006000 s8¢
0.08000000 sst
1,89999998 sec

5
i3

16.00 usee

$2.00000000 %
100. 6226203 MHz

026830001 W
400, 1316005 TiN

B2 - Processing paramsters
5T

15768
100, 6127690 WKz
EM

1,00 Bz

an
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LH-2-Br~sali

10.246
g.028
T892

NH OH
Br

Current Data Daraweters

NAME 3ep22-2014; Mative-3-Br-sali
EXPNO 10
PROCND I

Fz - mequisicion Parameters

Date 20343922
Timwe 1z.23
IRSTRUM spect
PROBHD 5 mm PABEQ B3/
FULPROG zg30

0 65536
SOLVENT DMSD

NS 32

D8 3

SKA 8012,820 Hz
EIDRES 0.182266 Hz
B 4.0804966 sau
RG 125.93

LW 62

DE

TE 298,

DL 1.00800C50

o0 :

wwww m=== CHANNEL £l m==m==mm
i 4001324710 Mz

14
15.50 usec
1200000000 W

F2 - Frocessing parateters
3 63535

406.1300000 MUz
£

0.30 Hz

1.00
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13C-3=Br-sali

6138

6825

148,27

Curzent Data farsmetsrs
HAKE. Sep?7-2013, ¥ re3-Rensali

NH OH
Br

3m

o Z T

0.36579% Az
£.36315989 seq

128 118 100: 80 80 70 60 50 40 ppm
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Ll r:L,, [ L . ﬁ

Cureenl. Dald Paremstsrs ) .

HaME Hepl2-2014, Matius-3-nol

EXENG A0
R 3 ¥

me 11.G3
INSTRUM spect
FPROZHD & mon PAB3C BE/
PULBRCG 3

)

see

15,50 ygey
1206000000

60 55 50 45 40 35 30

ppm
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T
170

160

T
150

T
140

—
130

T
120

S—
118

T
@0

BeqiiFitich Paraneters
20146912
11,39
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1B-Pvrene—-CHO

NH

HN
30

5 60 55 50 45

Curredt Odte Paranelers
BepZ5-2014, Matlue=Pysene-CHO
10

3
HO 1

[0
SOLVENT
NS

42



13C-Pyrene~CHO , g

BRUKER

(<O

AN I AN OHNC F MO0 Q0N O

MY NAOOB 8O r O ©
o= O 00 O W W S D .
5 R ae Bas ae M oN Mot o e I BN IR IS I GV I NN B SN S P | WO
B o e B R B I B B e B B B R e e w

164.62
—149.14
133.83

ﬁ
!

Current Data Parametsrs

ARME S6pz6-2014, Maciur-Byrene-cHO
EXPNO 11 &
BRUCHD 1

F2 - Hoquisition Paramsters

Dare 20140926
Time 1503
INSTRM speot
@) PROSHD 5 pAREQ B/
I EULPRCG 2gpg30
™ 53536
N SOLYENT DM
§s 100
s 4
Syn 24058 461 Bz
FIORES 0.366799 Hz
o A9 13631888 zoc
RS 162,50
Z ™ - 26von sk
B 6.50 nsec
H TE 298,1 K
D1 2.90000000 3¢
a1L 0763008000 sec
DELTA 1.99959888 soc
T q
nuel 138
r1 10.00 uses
PLW1 52.00000060 W
SEOL 100.6228293 MHz
ceppagz
we2 he s
a2 12-00600000
L1z 0.35562001 W
PLAL3 0.28430601 W
EFO2 40013116005 Ma7
F2 - Proces3ing parametars
51 32768
23 1066127630 Wiz
woW Bt
558 a
LB 1.00 Hz
o8 o
B .40

FRPIR PPN ORI B (9 A

T T T T T 1 T T T T T T T f T T T T T T T T T T T T
HmmwmoummHmDH@mH»onmHwawwmuwoﬁ.mwwowomuoowm @omm mo qm .uo_mm momwmo»m »o wmﬁﬂé
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AH~Trio~CHO

BB e e
Habivesthio-CHS

NH
3p

O ZI
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13C-Thio-CHO

163.59

NH

O ZT

3p

LT 7T

T~146.90

_—~133.83

127.78
126.92

Fa
L

126.38

gt Weigmesil

126.186
w117 .98

115.58
115.17

e

63.03

—
O <
oo

o
o
o
=

oY oo
a -~
lexi e
o0 m

39.57
~B9.386

Gupvant bita Paranaters

NRME

S$ep22-2014, Mative-thic-CHO
11
1

E2 - Rcquisition Paxsmeters

20140922
12.14
spect

5 BABSO BB/
2gpg 30
83536
IO
400
L
21038461 Hz
0,366799 H2
1.3631988 sec
200.65

0.03000000 s&c
1.89999998 sec
1

13¢
10,89 wssc
5260000000 W
1006228293 Mz

i
1200000000 %

Fi = Proceseing paranetsrs
51

.4_.. i B S SR

179

160

150

&
140

T e

130

12¢

T

110

T
100

T
90

T
80

M RRSRRAEESSREREascaRY |

50

40

30

P
PpH

32768
1006127630 Miz
=13
1.00 1y

140
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1H-Cyeclohexanal

O KO P~ Sft SH RO S O 00 W O w o QYD) D) D P O
>0 o O Wy ) S I =t OO Wy O
QW) NN I A0 R0 ) =t il c§ olin i B S S
B s b 1040 10 1000 © < S 0 O O W
[ N NN ,
MAME -2 it
v el -
EROCND
£2 - Auquisibion Parameters
: 346922
1210
o SERLE
S wn FABBO B8/

1g3p

2
1006086000 sa8
e

ER - Presessing parameters
E 3 655936

wow

558 a
8

= 2
B
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13C-Cyclchexanal

(C><)

= O — ) 3 M M

S | @x Ly - O O N W — 0o ~OD O O[O

J L . & A e e jo] 0% 07 1 O [* i S R ) & D

= [cs) 49 - O u . . . » . PO P . .

o = (60] (&N} e B | o OO0 0O~ 00O

e it N £ il o o SRS 0 NN NN Current Data Paransrers |

_ * 7 * / /\ _ ,é, /\X_ o Bep22-2014, Matlueseyelohexanal
R 1L
PROGHNZ 1

anpna=,m,n_c=v;1msaﬂmnm

Date 20140922
1248
spect

5 mn BARBD BB/
]

4
24938 461
9.2667°9

296, L
200020000 e
0.03030060 sec
1.89999998 Sec

1
13¢
10,06 uses
5230020000 ¥
100, 8228283 MUz

NH
3q

10
1200032990 &

A TR R B TR I I IR LA SRR ReR Sk sy fess S e e ] T ST [ R R T

180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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13C -aliphatic

NH

—165.57
— N0
—133.83
128 .54
_~119.32
115,98
™S-114.74

65.14
=37 65
] T A
-——13.82

_
180

Current Data Parameters

NAME 0ct10-201d, Matiur aliphatic
EXENO 11
PROCNO 1

F2 - Bequisition Parameters
Date_ 20141010
Time 15.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT cpe13

NS 400

o] 4
s 24038.461 Kz
FIDRES 0.366798 Hz
Al 1.3631988 sec
RG 107.78

o 20.800 usec
DB 6.50 usec
TE 298.1 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
DO 1
HUCL 13¢

Pl 10.00 usec
PLHL 52.00000000 W
SFOL 100.6228293 MHz
CPDPRGZ

necz 10
PLWZ2 12.00000000 W
PLWL2 0.35563001 W
PLWL3 0,28830001 W
SFOZ 400.1316005 MHz
P2 - Processing parametexs
SI 32768

SE 100.6127690 MHz
WHH EM
538 0

1B 1.00 Hz
GB 0

¥C 1.40
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1H-Acetone n _ g

Current Data Parameters

LoD N SO~ [ o { P,
MO TN AT M © m.w»mmo Sep30-2014, %wﬁwcu Acete
AN NN N A0 W o A ¢

—

F2 - Acquisition Parameters

W P | pae RS

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2430
\ TD 65536
SOLVENT DMSO
NS 12
D5 2
SWH 8012.820 Hz
FIDRES 0:122266 Hz
AQ 4.0884966 sec
RG 80.056
T D 62.400 usec
= L DE 6.50 usec
. ST ) TE 298.1 K
D1 1.00000000 sec
o @ D0 1
======== CHANNEL fl s=======
SFOL 400.1324710 MHz
NUCL 1H
Pl 15.50 usec
PLWL 12.00000000 W
F2 - Processing parameters
SI 65526
SF 400.1300000 MHz
m WDW EM
* SSB o]
LB 0.30 Hz
‘ cB 0
| PC 1.00

A i

Py __.._.__._m..i._u._x_.._._~.._.ﬁ B e e e T i i

8.5 pm.c,,ﬂ.m 7.0 65 6.0 55 50 45 40 35 30 25 20 15 1.0 ppm

s [ H ¥
L
& [~~] 0 T3] &y
& a8 |3 gsﬂ 8
Lon] =T s | o
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13C-Acetone

.

—= 14 TuD 2

=) B35
—127.64

_~116.90

114.70
114 .31

L

67.30

29.45

Lusrcent 3ati Cdrames
HIME ep30-2014,

nr-fcetane

2,£400A090
2. C300utac
1.89599408

1

132
16,00 Lase

496, 1.

E2 - Paocesai

St (Rl

WA

338 (¢

B

GR n

PC 1.41

T
180

_
120

Ppm
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