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EXPERIMENTAL

General: '"H NMR (400 MHz) and °C NMR (100 MHz) spectra were run in CDCl; & DMSO-dg
solutions (Bruker 400). Chemical shift were recorded as & 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. TLC was done on silica gel coated glass slide (Merck, Silica gel G
for TLC). 4-hydroxy-1-methyl-2-quinolone was purchased from TCI and the unsaturated ketones

were prepared by following literature report.

General procedure for the synthesis of a,f-unsaturated ketones:

The substituted acetophenone (0.05 mmol) and NaOH (0.01 mmol) were dissolved in 15 mL
ethanol, and taken in a 50 mL round bottom of flask equipped with stirrer. The reaction was
agitated at 0-5 OC; then the aldehyde was dissolved in 10 mL ethanol and added dropwise for 30
minutes, then the reaction was allowed to continue for 5 h at room temperature. The residual
mass was quenched in the ice-water mixture and neutralized with 10% HCI solution. Then

chromatography separation was followed by recrystallization from 95% ethanol (rectified spirit).

General procedure for the synthesis of pyrano[3,2-c]quinolin-2-
ones:

To a mixture of 4-hydroxy-1-methyl-2-quinolone (I mmol) and a,f-unsaturated ketone (1
mmol), the 2 mol% acidic ionic liquid was added and the mixture was stirred at 110 °C for 6h
(TLC). After completion of the reaction, water was added to the reaction mixture. Then the
product was filtered off and the ionic liquid was recovered by evaporating the water. The
recovered ionic liquid 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 4-Benzo[l,3]dioxol-5-yl-6-methyl-2-
phenyl-4,6-dihydro-pyrano[3,2-c]quinolin-5-one (3g):

Single crystal suitable for X-ray diffraction of (3g) 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-APEX II SMART CCD diffractometer with
graphite monochromated Mo-Ka radiation (0.71073 A).

Crystal data of 3g:

Molecular formula = CysH9NO4, Formula weight = 409.43, Crystal system = Triclinic, space
group = P-1, a = 7.6235(9)A, b = 10.5395(12)A, ¢ = 13.1263(16)A, V = 976.7(2)A°, T = 296 K,
Dx = 1.392g cm™, Mu (Mo-Ka) = 0.094mm™", 2162 reflections measured, R;_obs = 0.0464.
Crystallographic data (excluding structure factors) for 3g have been deposited with the
Cambridge Crystallographic Data Center as supplementary publication number CCDC 964212.
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Figure 1: ORTEP view of the compound 3g.




Characterization data of compounds (3):

6-Methyl-2,4-diphenyl-4,6-dihydro-pyrano[3,2-c]quinolin-5-one (3a):

Isolated yield: 81%; "H NMR (400 MHz, CDCly): & 8.23 (d, J = 8.4 Hz, 1H), 7.80 (d, J = 8.4 Hz,
2H), 7.63-7.59 (m, 1H), 7.49-7.32 (m, 9H), 7.25-7.21 (m, 1H), 5.86 (d, J = 5.2 Hz, 1H), 4.87 (d,
J = 4.8 Hz, 1H), 3.65 (s, 3H). °C NMR (100 MHz, CDCls): & 162.0, 152.7, 146.9, 145.0, 139.0,
133.3, 130.8, 128.9, 128.6, 128.5, 126.8, 124.7, 123.0, 122.0, 114.9, 114.1, 108.9, 103.7, 37.3,
29.5. Anal. Calcd. For C5sH9NO,: C, 82.17; H, 5.24; N, 3.83%; Found: C, 82.10; H, 5.18; N,
3.76%.
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6-Methyl-2-phenyl-4-p-tolyl-4,6-dihydro-pyrano[3,2-c]quinolin-5-one (3b):

Isolated yield: 80%; "H NMR (400 MHz, CDCls): & 8.23 (d, J = 8.4 Hz, 1H), 7.80 (d, J = 7.2 Hz,
2H), 7.60 (m, 1H), 7.49-7.34 (m, 7H), 7.14 (d, J = 8.0 Hz, 2H), 5.85 (d, / = 4.8 Hz, 1H), 4.83 (d,
J = 5.2 Hz, 1H), 3.66 (s, 3H), 2.32 (s, 3H). °C NMR (100 MHz, CDCl3): § 162.1, 152.7, 146.7,
142.1, 139.0, 136.4, 133.4, 130.8, 129.3, 128.9, 128.6, 128.4, 124.7, 123.0, 122.0, 115.0, 114.1,
109.0, 103.9, 36.9, 29.5, 21.2. Anal. Calcd. For CocH,1NO,: C, 82.30; H, 5.58; N, 3.69%; Found:
C, 82.20; H, 5.48; N, 3.66%.
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2-(4-Chloro-phenyl)-6-methyl-4-p-tolyl-4,6-dihydro-pyrano[3,2-c]quinolin-5-one (3c):

Isolated yield: 79%; "H NMR (400 MHz, CDCls): & 8.21 (d, J = 7.6 Hz, 1H), 7.95 (d, J = 8.0 Hz,
1H), 7.68-7.58 (m, 2H), 7.39-7.26 (m, 8H), 5.74 (d, J = 4.8 Hz, 1H), 4.81 (d, J = 4.4 Hz, 1H),
3.66 (s, 3H), 2.42 (s, 3H). °C NMR (100 MHz, CDCly): § 162.0, 152.9, 147.3, 143.9, 143.7,
139.1, 133.6, 132.5, 131.0, 129.9, 129.4, 128.6, 124.7, 123.1, 122.1, 114.9, 114.2, 108.5, 102.4,
36.8, 29.5, 21.4. Anal. Calcd. For Cy6H2CINO,: C, 75.45; H, 4.87; N, 3.38%; Found: C, 75.36;
H, 4.78; N, 3.36%.
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4-(4-Methoxy-phenyl)-6-methyl-2-phenyl-4,6-dihydro-pyrano[3,2-c]quinolin-5-one (3d):

Isolated yield: 79%; '"H NMR (400 MHz, CDCls): 6 8.21 (d, J = 8.0 Hz, 1H), 7.79 (d, J = 7.2 Hz,
2H), 7.61 (m, 1H), 7.48-7.34 (m, 7H), 6.86 (d, J = 8.4 Hz, 2H), 5.84 (d, J = 4.8 Hz, 1H), 4.80 (d,
J = 4.8 Hz, 1H), 3.78 (s, 3H), 3.66 (s, 3H). °C NMR (100 MHz, CDCl3): & 162.1, 158.4, 152.5,
146.8, 139.0, 137.3, 133.4, 130.8, 129.6, 128.9, 128.6, 124.7, 123.0, 122.0, 115.0, 114.1, 113.9,
109.1, 103.9, 55.3, 36.4, 29.5. Anal. Calcd. For C,sH»1NOs: C, 78.97; H, 5.35; N, 3.54%; Found:
C, 78.88; H, 5.19; N, 3.46%.



4-(4-Methoxy-phenyl)-6-methyl-2-p-tolyl-4,6-dihydro-pyrano[3,2-c]quinolin-5-one (3e):

Isolated yield: 78%; '"H NMR (400 MHz, CDCls): 6 8.21 (d, J = 8.0 Hz, 1H), 7.68 (d, J = 8.0 Hz,
2H), 7.61 (t, J = 8.0 Hz, 1H), 7.39-7.33 (m , 4H), 7.27 (d, J = 8.0 Hz, 2H), 6.85 (d, J = 8.8 Hz,
2H), 5.78 (d, J = 4.8 Hz, 1H), 4.80 (d, J = 5.2 Hz, 1H), 3.77 (s, 3H), 3.66 (s, 3H), 2.42 (s, 3H).
C NMR (100 MHz, CDCls): & 162.2, 158.4, 152.6, 146.9, 139.0, 138.9, 137.4, 130.8, 130.7,
129.6, 129.3, 124.6, 123.0, 122.0, 115.0, 114.1, 113.9, 109.2, 103.0, 55.3, 36.4, 29.5, 21.4. Anal.
Calcd. For C»7H»3NOs: C, 79.20; H, 5.66; N, 3.42%; Found: C, 79.12; H, 5.51; N, 3.35%.

2-(4-Chloro-phenyl)-4-(4-methoxy-phenyl)-6-methyl-4,6-dihydro-pyrano[3,2-c]quinolin-5-
one (3f):

Isolated yield: 80%; '"H NMR (400 MHz, CDCls): 6 8.17 (d, J =7.2 Hz, 1H), 7.70 (d, J = 8.4 Hz,
2H), 7.64-7.60 (M, 1H), 7.43-7.34 (m, 6H), 6.85 (d, J = 8.4 Hz, 2H), 5.82 (d, J = 5.2 Hz, 1H),
478 (d, J = 4.8 Hz, 1H), 3.77 (s, 3H), 3.66 (s, 3H). °C NMR (100 MHz, CDCls): & 162.0, 158.5,
152.4, 145.9, 139.0, 137.0, 134.7, 131.9, 130.9, 129.5, 128.8, 126.0, 122.9, 122.1, 114.8, 114.2,



114.0, 109.1, 104.4, 55.3, 36.4, 29.5. Anal. Calcd. For CycHooCINO;: C, 72.64; H, 4.69; N,
3.26%; Found: C, 72.51; H, 4.50; N, 3.16%.

4-Benzo[1,3]dioxol-5-yl-6-methyl-2-phenyl-4,6-dihydro-pyrano[3,2-c]quinolin-5-one (3g):

Isolated yield: 86%; '"H NMR (400 MHz, CDCls): 6 8.21 (d,J=7.6 Hz, 1H), 7.78 (d, J = 7.2 Hz,
2H), 7.63 (t, J = 7.2 Hz, 1H), 7.46-7.34 (m, 5SH), 6.94-6.91 (m, 2H), 6.76 (d, J = 7.6 Hz, 1H),
5.90 (s, 2H), 5.81 (d J = 4.0 Hz, 1H). 4.77 (d, J = 4.4 Hz, 1H), 3.67 (s, 3H). *C NMR (100 MHz,
CDCl3): 6 162.1, 152.7, 147.8, 146.8, 146.4, 139.2, 139.0, 133.3, 130.9, 129.0, 128.6, 124.7,
123.0, 122.1, 121.6, 114.9, 114.1, 109.0, 108.8, 108.3, 103.8, 101.0, 36.9, 29.5. Anal. Calcd. For
CasHi9NOy: C, 76.27; H, 4.68; N, 3.42%; Found: C, 76.20; H, 4.59; N, 3.35%.

6-Methyl-4-(3-nitro-phenyl)-2-phenyl-4,6-dihydro-pyrano[3,2-c]quinolin-5-one (3h):

Isolated yield: 84%; '"H NMR (400 MHz, CDCl5): ¢ 8.25-8.22 (m, 2H), 8.07 (d, J = 8.0 Hz, 1H),
7.82-7.78 (m, 3H), 7.68-7.60 (m, 1H), 7.50-7.28 (m, 6H), 5.77 (d, J = 4.4 Hz, 1H), 4.96 (d, J =
4.4 Hz, 1H), 3.64 (s, 3H). °C NMR (100 MHz, CDCls): & 161.8, 153.3, 148.6, 147.6, 147.2,
139.2, 134.8, 132.9, 131.4, 129.4, 129.3, 128.7, 124.8, 123.4, 123.2, 122.3, 122.0, 114.6, 114.3,
107.5, 102.3, 37.3, 29.6. Anal. Calcd. For C,sHsN,Og4: C, 73.16; H, 4.42; N, 6.83%; Found: C,
73.11; H, 4.31; N, 6.74%.



2-(4-Chloro-phenyl)-6-methyl-4-phenyl-4,6-dihydro-pyrano[3,2-c]quinolin-5-one (3i):

Isolated yield: 82%; '"H NMR (400 MHz, CDCl3): 6 8.21 (d, J =7.2 Hz, 1H), 7.78 (d, J = 7.2
Hz, 2H), 7.65-7.61 (m, 1H), 7.49-7.35 (m, 7H), 7.28 (d, J = 8.4 Hz, 2H), 5.79 (d, J = 4.8 Hz,
1H), 4.83 (d, J = 4.8 Hz, 1H), 3.66 (s, 3H). °C NMR (100 MHz, CDCl5): & 162.0, 152.8, 147.1,
143.5, 139.1, 133.2, 132.6, 131.1, 129.9, 129.1, 128.7, 124.8, 123.1, 122.1, 114.8, 114.2, 108.5,
103.2, 36.8, 29.5. Anal. Calcd. For C,5HsCINO,: C, 75.09; H, 4.54; N, 3.50%; Found: C, 74.98;
H, 4.43; N, 3.43%.

Benzoic acid 4-(6-methyl-5-0x0-4-phenyl-5,6-dihydro-4H-pyrano[3,2-c]quinolin-2-yl)-
phenyl ester (3j):

Isolated yield: 83%; 'H NMR (400 MHz, CDCl; + DMSO-de): 6 8.26-8.15 (m, 3H), 7.97 (d, J =
8.4 Hz, 2H), 7.79-7.73 (m, 2H), 7.65-7.58 (m, 3H), 7.45-7.40 (m, 3H), 7.34-7.27 (m, 4H), 7.20-
7.17 (m, 1H), 6.17 (d, J = 5.2 Hz, 1H), 4.76 (d, J = 5.2 Hz, 1H), 3.58 (s, 3H). *C NMR (100
MHz, CDCl; + DMSO-dg): & 164.4, 160.6, 152.0, 150.9, 145.2, 144.8, 138.6, 134.0, 131.2,
130.2, 129.8, 128.9, 128.7, 128.2, 128.0, 126.4, 125.6, 122.4, 122.2, 114.7, 113.7, 107.9, 103.8,



36.34, 29.1. Anal. Calcd. For C3,H23NOy4: C, 79.16; H, 4.77; N, 2.88%; Found: C, 79.08; H,
4.62; N, 2.77%.

6-Methyl-4-phenyl-2-thiophen-2-yl-4,6-dihydro-pyrano[3,2-c]Jquinolin-5-one (3k):

Isolated yield: 70%; '"H NMR (400 MHz, CDCls): & 8.04 (d, J = 8.0 Hz, 1H),7.49-7.45 (m, 1H),
7.33-7.29 (m, 3H), 7.23-7.07 (m, 6H), 6.68-6.96 (m, 1H), 5.62 (d, J = 4.8 Hz, 1H), 4.68 (d, J =
5.2 Hz, 1H), 3.50 (s, 3H). °C NMR (100 MHz, CDCly): § 161.9, 152.5, 144.7, 143.0, 139.0,
136.9, 130.9, 128.5, 128.2, 127.6, 126.9, 125.5, 123.9, 123.0, 122.0, 114.6, 114.0, 108.8, 102.7,
37.1, 29.5. Anal. Calcd. For C3H7;NO,S: C, 74.37; H, 4.61; N, 3.77%; Found: C, 74.29; H,
4.55; N, 3.68%.

E-factor Calculations’

Table 1 Tandem reaction between 4-hydroxy-1-methyl-2-quinolone and chalcones: E-factor

value for this protocol.”

4-hydroxy-1-
Entr | methyl-2- Chalcones Isolated . E factor (kg
. Product . b Time (h) | waste/kg
y quinolone (mmol) yield (%) >
product)
(mmol)
1 1 Chalcone (1) | 3a 81 6 0.29
2 1 Chalcone (1) | 3f 80 6 0.30

“ All reactions are performed with acidic ionic liquid (2 mol%) at110 °C under solvent free
conditions.

? Isolated yields.



“ Exclusion of ethyl acetate used for work up procedure, exclusion of the amount of the acidic

ionic liquid used, and exclusion of ingredients used for chromatography.

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 acidic ionic liquid catalyst is recyclable and hence, waste is

essentially eliminated.

For Entry 1, Tablel (SI)

E =[0.175 g (4-hydroxy-1-methyl-2-quinolone) + 0.208 g (chalcone) — 0.296 g (product
x yield)] /0.296 g

=0.29

For Entry 2, Tablel (SI)

E =[0.175 g (4-hydroxy-1-methyl-2-quinolone) + 0.272 g (chalcone) — 0.343 g (product
x yield)] /0.343 g

=0.30

References:

1 A. Kamal, V. Srinivasulu, B. N. Seshadri, N. Markandeya, A. Alarifi and N. Shankaraiah,
Green Chem., 2012, 14, 2513.
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I v Ty [T T T [y T T T T 1
9 8 7 6 5 2 1 ppm



13C of VBAKB-T788

—162.13

—158.48
—152.59

/

115.00
114.15
113.94
109.16
103.90

4
Z
<
X
\

OMe

o/ % 3

77.48
717.16
T6.84

=

——55.30

—_—36.42

—_—20.55

Current Data Paramaters

HAME Dr. A MAJEE
EXPHND T
PROCHD |

F2 = Acquisition Parameters
Date_ 20130531
Tine 21.1%
INSTHUN EpEct
PROBHD % mm FARBO AR/
FULFROG Lgpg Il

T 32TeN
SOLVENT [l i ]

HE 200

nE 2

awh 24038, 461 Az
FlIDRES 0.733588 Ar
AQ O. 6018204 anc
L] a7.20

o 20.800 usec
E §,50 usec
™ 95,0 K
ol 2.00000000 asc
o1l 0. B3000000 sec
TeO 1
ssssss=s CHANNEL [] sssssaas
NUCl 13¢

Pl .90 usec
LWl 54, 00002000 W
SFol 104 . EITHSER MHz
smmwwerws CHANNEL {2 sscecaae
CPOPRGZ waltzlé

L ]
PCPDZ 0,00 usec
PLA2 12,00000000 W
PLW1Z 0. 4075299% W
FLW13 0.26107001 W
SFol 400.1516006 Huz
Fil = Fiocesslng paramsters
51 16184

5F 100.6177910 M2
Whw EM

358 ]

Li 1.00 Wz
on o

= 1.40

T T T
180 170 160

T

T T T T N
150 140 130 120 110 100

80

30

) L}
10 ppm



1H of VBAKB-786/13

k=] o m -~ = - ™
& m oo ™~ 0 o4 i
= @ ~ o - e
___G.. - mm o —
Current Data Parametera
HAME Dr. A MAJEE
EXPNO 738
PROCHD L
F2 - hoquisition Parameters
Date 20130525
Time 12.30
INSTROM spect
FROBHD 5 mm PRBBO BB/
PULPROG zg30
™ 32768
SOLVENT CDC13
NS 2
o5 2
o) SWH B221.685 Hz
\\ FIDRES 0.250967 Hz
\ ° ﬂm H.unwwah“ L0
O Z— ™ = i 0,800 usec
DE 6.50 usec

TE 258.4 B
bl 1.00000000 sec
TDO |

mzmmsmms CHANNEL f1 sssssses

HUC1 14
Pl 14,75 usec
FLW1 11.99499089 W
SFo1 400.1524711 MHz
F2 - Processing parameters
s8I 16384
SF 400. 1500000 MHz
Wi EM
858 0
LB 0.30 Hz
GB v]
— ﬁ ’ PC 1.00
I T T T T T T T T R B ]
9 8 6 5 4 3 2 1 ppm

§ lden

8



13C of VBAKB-T7B6/1:

(=}
=1

-
]
w
haer}

—158.44
——152.865
138.94

/

v
a

137.47
130.8

77.48
T7.186
T6.85

<

—~—55.33

—36.42

—29.57

—21.43

Current Data Parametesrs

HAME Di. A MAJEE
EXPHG 745
PROCHD 1

Fi - Aoguiaition Parameters
Date_ 20130525
Time 20.14
IHETRUN SpaCt
PROBED 5 mm PABBO BB/
FULPROG zgpg 0

TD 32768
EOLVENT coCla

HE 404

] 2
BWH 24038 4€] Hr
FIDRES 0.7335%6 Hz
AQ 0, 6816744 mec
RG 67.181

D 20.800 usac
DE 6.50 usec
TE 29%.0 K
D1 2.00000000 sec
D11 0.03000000 mec
TDO i

e CHANNEL £l wewmmes
NIAC] 13c

El 6.50 usac
FLW1 5400000000 W
8F01 100. 6278568 MEx
semmmsss CHANNEL £1 ssesmmms
CPDPRGZ waltzlh
NUCZ 14
POPD2 80,00 usec
PLNZ 1200000000 W
PLNIZ 0.407925999 W
PLN13 026107001 W
SFOE 400. 1516006 Miz
F2 - Frocessing parameters
51 p-ELL)

BF 100, 6LTTHED MUz
WO B

E5H Q

LB 1.00 He
GB a

PC 1.40

T T T
180 170 160 150 140

BO

30

20

ppm
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1H of VBAKB-784/13

5.82%
5.812
—3.775

——3.660

ﬁ
|

iy

Current Data Parameters
HAME Dr. A MAJEE
EXPHO H
FROCHO 1

F2 = Acguisition Parameters

Date 20130522
Time 16.1%
INSTRUM spect

5 mm PABBO B&/

FROBRD
(@] FPULPROG zqg30
™ 32768
SOLVENT Epcll
al

Cl
0O

/ Ws
os 2
=W 8223.68% Hz

\ / PIDRES 0.250967 Hz
AQ 1.9923444 sec

77,58

eeemees CHANNEL f] sssscces
HuCl 18

Pl 14.7% usec
PLE 11.9949998% W
SFol 400.1524711 M=

F2 - Processing patameters
BI 16384

8F 400. 1500000 MHz
Wi ]
BEB [}

r% % _I o ;




13C of VBAKB-7B4/1

L oW
L= - OO e ™ (5] [: =}
. R T S B S e S - S - =@ L] - i
] P WP e e D ON D D P W A o R M R
R A L L e ] - wy - @
- e B e R e e e e [ e e e -~~~ an ™ o
LT ANy vz Y | Q)
. ] #
Current Dats Pardmeiers
(0] TCRML Dr. A ]
s (=40
O FROCH.
F? - Acquisition Parsmeters
Date 201384213
Time 1
IRSTRUM FpRcT
FRORHD % mm FABRRO BB/
PULPROG aqpg IO
(@] ™ 12768
O \ BOLVENT pCLY
O KS 400
AR a :
©) Z— e 24030461 W
FIDRES 0. 7355 Mz
N 0. 8816244 sec
[ I7.5%
) 0. 800 usec
DE .50 usec
) - TE .5 E
Bl Z.00000000 ser
o1l 0. 03000000 sec
™o 1

————nes CHANKEL f1 ==s=eess
M) 13c

Fl1 B. %0 usec
LM 54, 00DDBOA0 W
b} 100. 52 T834F MEE
e CHANMEL £ ==ssssms
CPDPRG. waltzl¥
MU In
PCFD2 B0 0D umes
Fivz 1260000000 W
FLW12 0.407819%0 W
FLN13 0.2610T001 W
g 400, 1216004 e
i Frocessing parametens
51 1E384

5F 100, 61 TTRED MHT
L] s ]

namp [

L& 1.40 e
(=] [

PC 1,40

T T T T L) T T T T 1

T
0 100 90 8o 10 &0 50 40 an 20 10 ppm

T T T T T 1
110 160 150 149 130 120



DO i 0D OO O o BB e BT TR LE. o o
L E Ll e L - - r- or o
o lewsryeAmMACARI~~OHOE ~r- a.lw -ﬂ.
T?LL?TT?T?&IGEEEESQ—-—.— - = 31@4 1_.
Current Data Parameters
HAME Dr. A MAJEE
= EXPHO 834
PROCHO 1
L
. 4 F2 - Acquisition Parametecs
- = &\n - Date_ 20130607
A, Time 20.38
[ INSTRUM Bpect
t PROBHD 5 mm PARBO BR/
PULPROG 2910
TD 32768
SOLVENT cpcll
HS 32
Ds 2
SlHH B223.685 Hz
FICRES 0.250967 Hz
AQ 1.9923444 sec
G T7.59
ad oW 60.B00 uses
DE €.50 usec
TE 296.6 K
Dl 1.00000000 sec
TDO 1
CHANNEL f1
NUCL 1H
Pl 14.75 usec
PLW1 11.99499985% W
5Fol 400.1524711 MHz
Fl = Processing parameters
81 16384
Br 400, 1500000 MMz
WOW EM
558 o
LB 0.30 Hz
GB o
5 1.00

-

g [z B [




13C of VBAKB-795/1:

R Rl dnlnd EoR-E -0 Nl el ]
HEERDENOMAQWE 000D Mo S =~ o - w -
......... S k.3 wo® o#. 8 % & m % # P =

04 0P DM R O O O D O e e TR e .. ® -

WO T TEM MMM AN NN DD 00O ~ e o o

e e e e e e e R R e N e~ ™ o~

-

IS\ ez W || B R
Current Data Farameters
HAME Or. A MAJEE
EXFHD I8
FROCHO 1

F2 = Acquimition Paramaters
Date_ 20130608
Thime 19. 26
INSTROM spect
PROBIFD % mm PABBO BES

N
o O0
PULPROG zgpg il
™™ J2T6A
SOLVENT cncll
M3 513
oS 2
Bl 24038481 Hz
O FIDRES 0.7TI55%6 H2
o D.ER1GT 44 pec
RO T7. 59
\ > ™ 20,800 uaec
zZ @ DE 6. 50 usec
TE .5 K
1} 2. 00000000 pec
=15 §.03009000 sec
; o0 i

mmmmeeee CHEANNEL f] sesssse=

NUCL 13
1 0.50 uasc
LM 5400000000 W
BFO] 00, 627TASHA MHz
smeeeses CHRNNEL ] s———eeae
CFBPRGE waltelf
[k 1H
PCPDC 80.00 usac
FLWG 12.00000000 W
Pl 2 0.407329%% W
FLW13 0.26107001 W
Sroz 400, 1516006 Mig
F2 = Processing paramstars
&1 16388
BF 100, 8177805 M
Wi ™
50 L]
LE 1.00 Hs
— Leic] i
— _ .4 1.40
ﬁ: _ W: A 1 —————

T T T T T T T T T
190 18O 170 160 150 140 130 120 110 100 L] 80 T0 &0 50 40 30 20 10 ppm



1H of VBAKB-798/13

MEOFDOCOOOMNMeyEONS~EOONE OO oo @ @ a
5218520335“503&3&9956 w ™~ B o e -
readconereLdBhewsemnan - oo W 0N =
B T e e T i e o PP .Ca 1 -
R
Curren ters
MNAME Dr. A HRJEE
EXPHD 883
PROCHOD 1
F2 - Acquisition Parameters
Date_ 20130614
Time 18.57
INSTRUM mpeat
PROBHD 5 mm PRBBD BB/
PULPROG zg30
- T 32 7Tad
SOLVENT coCl3
NS az
D5 F
SWH 8223, 685 Nz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
RG 62,69
D 60,800 usec
2 DE 6.50 usec
TE 294.6 K
ol 1.00000000 seac
0O i
CHANNEL ] ==ess=—
wucl 1
Pl 14.75 usec
PLW1 11.98459085 W
SFOL 400. 1524711 MMz
F2 = Processing parameters
51 16384
5F 400. 1500000 MMz
WOW EM
858 o
LB 0.30 H=
GB (/]
4 1.00
L | Y S
L i i T T - T T T B e By T |
8 7 ] 5 4 3 2 1 ppm
= r~ o -
bl eIk 8- - - o~



13C of VBAKB-T98/1:

PPN A RONOR R DS T 0w m e
@EMbUMMOATTM-rDYHNMOoOYMam el uy b=
D T r O OV OV D W M R e kB " »
W MM MM NNNENNN~A—S0O0 =~ = m
B s N [ S R n (N S it (k- it (et el Rl S-Sl e e ” r~
y —FPP b —— | S—
T T T T T T T T T T T T T T T T T T T
1%0 180 170 160 150 140 130 120 110 100 90 80 ] L4 50 40 30 20 10

B R

Cufrent Data Paramaters
HAKE Dr. A MAJEE
EXFRO aEd
PROCHO 1

F1 - Aequisition Paramsters
Date 20130614

Time 19.18
IMSTRUM =pect
PROBHD & mm FARBO BB/
PULPROG rgpglo

TO 12768
SOLVENT cocly

NS 00

] 2

BUE 24030 . 461 Hz
FIDRES @.7335596 Hz
] 0. 6R16T44 mec
RG 62 .69

= ] 20.800 usec
DE 6.50 usec
TE 295.9 K

ot 2. 00000000 sec
Dl D.0I00HH Sec
Ton 1
e CHANMEL [1 see=seses
Mict 13c

Pl .90 usec
PLW] 54, 00000000 W
aFal 100. 627548 Mix
sessssms CHANNEL 2 s=—meee
CFDPRCE waltrld
NUC2 18
PCPE2 20,00 usec

FLWZ 12. 00000000 W
FLEl2 0.40792809% N

L1 0.26107001 W
SFO2 400. 1516008 Mz
FI - Processing paraseiers
80 16384

EF 100. 6177602 Milz
WoW L]
256 [

LA 1.00 Mz
GH a

[ 1.40



-

1H of VBAKB-793/13

5.808
5.796
4.840
4.828
3.661

|
|

O\ =z ®

.r - e AL : e e La,l =

ol

Current Data Paramaters

HAME Dr. A MAJEE
EXFNO 835
PROCHNG 1

F2 - hoguisition Parameters
Date_ 20130607
Tima 20.43
IRETRIM spect
FROBHD 5 mm PABBO BB/
PULPROG Nﬂun_

D 32768
SOLVENT cDhC13

NS iz

Ds 2

SWH H223, 685 Hz
FIDRES 0.250867 Hz
AQ 1.8923444 sec
RG 57.28

oW 60,800 usec
DE 6.50 usec
TE 206.6 X

ol 1.00000000 sec
TDO 1
wmewewes CHANHEL ] =esssse
HUC1 1H

Pl 14.75 usec
FLW1 11.93439585 W
SF01 400.1524711 MH:
F2 - Processing parameters
51 16384

5F 400.1500000 MHz
WoW EM

SEB o

LB 0.30 Hz
GB o

pC 1.00

1




13C of VBAKB-793

i~ = 0O S MDD e O e - o
= R e . e g = 0w m ~
w LR Ry L R R N N R R N o] Rl =M= i~ - w o
- e e R B I e e e e e il fuar) [ - =
| AN\ E 7| W || = R
Current Data Paramsters
HAME br. A HAJEE
EXFHO 838
EROCHO 1
F2 - Asguisition Paraneters
Date_ 20130608
Tina 20.05
INETRIM spact
o) PROBHT 5 ma PABBO BB/
— \ PULPROG zgpgl0
o ™ 32768
\ — SOLVENT CDpCl3
(@} Z— ™ W5 30
De 2
EWH 24038, 461 Hz
FIDRES 0.733596 Hz
A 0.6816244 Bec
B 57.28
oW 20,800 usec
DE 6.50 usec
TE 295.3 K
o1 2.00000000 sec
= D11 0.03000000 sec
Toho 1
=mmsmsss CHANMNEL fl ssecmeae
FUCL 13c
Fl .90 usec
FLWL 54.00000000 W
SFo1 100, 6278588 HH:z
w= CHANMEL [2 m=====s=
CPDPRG2 waltzlé
HUC2 IR
PCPD2 BD.00 usec
LM L2.00000000 W
PLM12 0.407929%3 W
FLM13 0.26107001 W
Eideed 400.1516006 MHEz
F2 - Processlng pacrameters
ar 16364
SF 10061770585 MHz
WDH EM
858 a
LB 1.00 Hz
7 5B a
BC 1,80
YRS _v‘ _ . _ A
T L T T T T T T T T T T i T 1
190 180 170 160 150 140 130 120 110 100 a0 BO 40 30 10 ppm



1H of VBAKB-799-1

N EHE OO DN A TOOOD RO - SOMMNESmD|n Mo ~ @ o e
WO FMCON@OSHONMNMODOMMAS M-SR -0 3o W W - ™M [=R=F=]
MM A AR~ OO DN, rOAAMMNMNNAASA = Wl an W Ul
uo.ﬂnu_.nwﬂnu.nnnﬁﬂannhnnn_.r?_.a??1.1|1u1.?~1.-..r1-71._.r-...u.rpo..n - ™M ™M _.,“_.2_3_.
e Y e
Current Data Parameters
HAME Or. & HAJRA
EXPHO BE4
FROCHO 1
O F2 - Rogquisition Paramesters
< Date 20130731
o Time 18.34
Q O THSTAUM spect
Q / PROBHD 5 mm PABBO BB/
o / PULPROG zg30
- ™ 12768
O Z— ™ SOLVENRT M0
H5 40
o5 2
SWH 6223.685 Hz
FIDRES 0.250967 Hz
nQ 1.9923444 sec
- R a87.66
el 60,800 usec
DE 6.50 usec
TE 298.5 K
ol 1.00000000 sec
TDD 1
memmwwes CHANNEL fl s
NOCL 1H
Pl 14.75 usec
PLWL 11.53499985% W
SFOl 400.1524711 MMz
F2 - Processing pacameters
51 16384
5F 400.1500000 MHz
e EM
658 [1]
LB 0.30 Hz
GB [}
FC 1.00

T Ty v T T [T B _. T T

—



13C of VBARKB-799-

164.42
160.62

NSSS\e

OCOPh

152.08
150.99

1

-

145.2
144.81

138.62
134.04
131.20

130.28
129.80

128.91
128.77

128.2%

128.04

126.44
125.64
122.43
122.20
122.11
114.75
113.70
107,97
103.83
40.15
39.54
39.73
38,52
39,31

39.10
38.90
36.34
29.13

N = R

Currant Data Parameters
HAME Dr. A HAJRA
EXPHO as0
PROCHO H

F2 - Acqui =.n_9ﬂ Parameters

Date

Tine

THETRUM

PROBRD 5

FPULPROG

D

SOLVERT

RE

D§

EWE

FIDRES

B

Rz

o 800 usec
DE 50 usee
TE 259.6 K

D1 2.00000000 sec
o1l 0.03000000 ses
o 1
........ CHAMNEL ] memssmas
BT 13C

Fl 6,90 ussc
FLW1 54 .00000000 W
arl 100.G27R5HE WHz
semnssss CHANNEL {7 =essmses
CPOPFAGZ waltzlg

F2 - Frocessing patsmetsers
8I 16364

EF 10M0; 6L TE4T] MHz
WO =]
Ll ]

LB 1.00 Ha
GR [i]

PC 1.4Q

T T T T
180 180 170 160

T
150

T
140

T
130

T
120

1 1
30 20 10 ppm
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Current Data Parameters
HAME Dr. A HRJRA 1
EXPMO 286
PROCND |
F2 = Aeogquisition Parameters
Date_ 20131022
Time 12.17
INSTRUM spect
(@] PROBHD 5 mm PABBO BB/
2 FUL#ROG |33
=< SOLVENT cbell
(2] O‘\ ZzZ— ™ N5 24
D& 2
SWH B8223.685 Mz
FIDRES D.250867 Hz
AQ 1.9923444 sec
- RE 54.07
i 60.800 usec
DE 6.50 usec
TE 295.1 X
Dl 1.00000000 sec
DO 1
semmme=s CHANNEL 1
noci 14
1] 14.75 usec
PLW1 11.99499989 W
SFol 400. 1524711 HHz
F2 - Processing paramsters
51 16384
8F 400. 1500544 MHz
Whw EM
S50 o
LB 0.30 He
GB o
— PC l.00
—‘ s i Sl ) e —
i T B B iy e B ey B e I 1
9 8 7 6 5 4 3 2 1 ppm

1

o

s ey @



13C of VBRKB-B23/1.

L= 526“5551110!)949‘5
o Wi~ O BN REDOoCS S~ Ll 8. L rd
. - e ey e e P 4 po= 1
- e R F Nl B R X T LR - .
o Lt e R L N -] Ll . "~ Ll
- e e e e R e e e e R ] ol ol o - o5
I AN\ ~27/ vV | s
‘ f Currant Dats Parasateis
MAME D . A HATRA 1
EXFNG res
RN I
FI = hguivition i
O Date 201310
NN L
_ \ = m«Ku g 4
z =W IAEI. A6 W
o O Fromgs G,V 3%4%5% iy
i D.GRI&TA4 pac
L] $4.0%
- 0,000 wewe
" a5 uner
™ 2840 K
- ol L G00DDI00 e
Bl 0, 0I00000 sa
e ™ 1
et T A | Q—
HUCE Lic
Fi . ne
Fiw! 5400000000 W
EFOl DD EXTRSER My
« CHANNEL [7 sssscsss
i walt 2l
L]
80,00 e
LI.00p0ouan o
CADTHZ 9%% N
G.26107T803 W
00 191 6A04 ww
F& Fifessiing parupeiers
] | 18w
B¥ Oa_&LTTEGS wWa
L] (%]
S8
L& B W
‘ e #
e I L
r
- ‘ g 4
T T T T T T T T T T T T T T T T T T -
180 170 180 150 140 130 120 110 100 90 a0 0 60 50 40 30 20 10 ppm



