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General Information: All chemicals were purchased from Aldrich, Sd-Fine and HIMEDIA
(India) and used as received, except all solvents which were used after distillation. All reactions
were carried out with oven-dried glassware under air. Distilled n- hexane and ethyl acetate were
used for column chromatography. Analytical TLC was performed on Merck 60F254 silica gel
plates (0.25 mm thickness). Column chromatography was performed on silica gel (60-120 mesh
size, HIMEDIA, India). '"H NMR spectra were recorded on Bruker AV 400. The 'H NMR
chemical shifts are reported relative to the center of solvent resonance (CDCl;: 7.26 (1H).
Chemical shifts are expressed in parts per million (8) and the signals were reported as s (singlet),
d (doublet), t (triplet), q(quartet) m (multiplet) and coupling constants J were given in Hz. 13C
NMR spectra were recorded at 100 MHz in CDClI; solution. Chemical shifts are expressed in
parts per million (3) and are referenced to CDCl; (6 = 77.16) as internal standard.

Methods for the preparation of CoFe,O, Nano-particles: The preparation of CoFe,O,
nanoparticles were carried out following reported procedure. Solution of Co(OAc),.7H,0 (4.2 g)
and anhydrous FeCl; (4.8 g) was dissolved in distilled water and vigorously mixed under
sonication for 3h at 70 °C. Subsequently, 0.3 M NaOH was added drop by drop into the solutions
till the pH is reached up to 11 and black precipitate is formed. Then reaction mixture was
centrifuged and rinsed with ethanol and distilled water and was dried in electric oven. The

resulting powder is then calcinated at 550 °C in an oven for 4 hours.

General method for the synthesis of 2,3,5-substituted furan derivative from a,f-unsaturated
carboxylic acid and ketone (Table 1): A mixture of a,-unsaturated carboxylic acid (0.5 mmol),
ketone (0.5 mmol) and CoFe,O, nanoparticles (23 mg) in water (5 mL) was stirred in presence of
LED light for 2-3 h. After completion of the reaction (TLC monitored), and an external magnet
was used for the separation of the catalyst from the resulting crude reaction mixture. The reaction
mixture was extracted with ethyl acetate (20 mL), washed with brine solution (2x5 mL) and
distilled water (1x10 mL) and dried over anhydrous sodium sulphate. Solvent was removed under
reduced pressure and left the crude solid product which was purified by column chromatography
on silica gel (ethyl acetate/n-hexane = 1/9) to provide pure 2,3,5- substituted functionalized
product. The product was confirmed by 'H NMR and '3C NMR spectroscopy. The spectroscopic

data of the compounds has been given below.



4. Detailed spectral data of the 2,3,5-substituted furan derivatives listed in Table 2: The 'H and
13C NMR spectra were recorded 400 MHz and 100 MHz Bruker NMR spectrometer and CDCls
was used as solvent.

Compound 3a: Colourless solid, mp 85-86 °C; 'H NMR (400 MHz, CDCls) § 7.74 (4H, d, J = 7.9 Hz),
7.49 (4H, t, J = 6.7 Hz), 7.34 (2H, t, J = 5.4 Hz), 6.41 (2H, s); 3C NMR (100 MHz, CDCl;) &
153.3, 130.7, 128.7, 127.3, 123.7, 107.2; IR (CHCl;) v 3061, 3020, 1615, 1593 cm™!. Anal. Calcd
for C;sH,0: C, 87.25; H, 5.49. Found: C, 87.30; H, 5.58.

Compound 3b: Colorless oil (89%, 104 mg); 'H NMR (400 MHz, CDCl;) 6 7.68 (d, J=9.2 Hz, 2H), 7.57
(d, J= 8.4 Hz, 2H), 7.34-7.30 (m, 2H), 7.20—-7.16 (m, 1H), 7.14 (d, J = 8.0 Hz, 2H), 6.66 (d, J =
3.6 Hz, 1H), 6.60 (d, J = 3.6 Hz, 1H), 2.30 (s, 3H); '3*C NMR (100 MHz, CDCls) 6 153.8, 153.1,
137.3, 131.0, 129.5, 128.8, 128.2, 127.3, 123.8, 123.7, 107.3, 106.6, 22.4. Anal. Calcd for
Cy7H140: C, 87.15; H, 6.02%. Found: C, 87.14; H, 6.09%.

Compound 3¢: Colorless oil (84%, 112 mg); 'H NMR (400 MHz, CDCl3) 6 7.73 (d, /= 9.2 Hz, 2H), 7.64
(d, J=8.8 Hz, 2H), 7.38 (t, /= 8.0 Hz, 2H), 7.28-7.24 (m, 3H), 6.71 (d, /= 3.2 Hz, 1H), 6.67 (d,
J=3.6 Hz, 1H), 2.50 (s, 3H); '3C NMR (100 MHz, CDCl;) & 153.3, 153.1, 137.7, 130.8, 128.8,
127.9, 127.4, 126.9, 124.2, 123.8, 107.4, 107.0, 16.0. Anal. Calcd for C{;H,,0S: C, 76.66; H,
5.30%. Found: C, 76.86; H, 5.64%.

Compound 3d: Colorless oil (85%, 105 mg); '"H NMR (400 MHz, CDCl;) 6 7.78 (d, /= 7.6 Hz, 1H), 7.63
(d, /= 8.0 Hz, 2H), 7.27-7.24 (m, 3H), 7.21 (d, /= 8.0 Hz, 2H), 6.70 (d, J = 3.6 Hz, 1H), 6.62 (d,
J= 3.6 Hz, 1H), 2.56 (s, 3H), 2.37 (s, 3H); 3*C NMR (100 MHz, CDCl;) & 153.5, 152.8, 137.3,
134.5, 131.4, 130.3, 129.5, 128.3, 127.4, 126.9, 126.1, 123.8, 110.7, 106.5, 22.2, 21.4. Anal.
Calcd for C;3H,40: C, 87.06; H, 6.49%. Found: C, 87.38; H, 6.65%.

Compound 3e: Colorless solid (93%, 109 mg), mp 46—47 °C (lit. mp 45—46 °C); '"H NMR (400 MHz,
CDCly): 6 7.63 (d, J = 7.6 Hz, 4H), 7.36-7.26 (m, 4H), 7.18-7.14 (m, 2H), 6.54 (s, 1H), 2.23 (s,
3H); 3C NMR (100 MHz, CDCls): & 151.7, 148.3, 131.8, 130.9, 128.7, 128.6, 127.3, 126.7,
125.3, 123.7, 118.7, 110.9, 12.2. Anal. Calcd for C;H,,0: C, 87.15; H, 6.04%; Found: C, 87.18,;
H, 6.10%.

Compound 3f: Colourless solid (85%, 106 mg), mp 95-96 °C; 'H NMR (400 MHz, CDCl;) 6 7.79 (d, J =
8.4 Hz, 2H), 7.69 (d, J = 8.4 Hz, 2H), 7.46—7.43 (m, 2H), 7.32-7.29 (m, 3H), 6.65 (s, 1H), 2.45
(s, 3H), 2.37 (s, 3H); *C NMR (100 MHz, CDCl;) & 151.4, 148.5, 136.5, 131.0, 129.3, 129.1,
128.7,127.1, 125.3, 123.7, 123.7, 118.0, 110.8, 21.3, 12.1. Anal. Calcd for C;3H;40: C, 87.06; H,
6.49%. Found: C, 87.43; H, 6.50%.

Compound 3g: Colorless solid (93%, 115 mg), mp 81-83 °C (lit. mp 80—82 °C); 'H NMR (400 MHz,
CDCL) 6 7.77 (d, J = 7.6 Hz, 2H), 7.67 (d, J = 8.0 Hz, 2H), 7.48 (t, /= 8.0 Hz, 2H), 7.32 (t, J =



7.2 Hz, 1H), 7.28-7.23 (m, 2H), 6.63 (s, 1H), 2.42 (s, 3H), 2.37 (s, 3H); *C NMR (100 MHz,
CDCly) 6 152.9, 147.7, 137.0, 131.8, 129.3, 128.5, 128.1, 126.5, 125.1, 123.6, 118.6, 110.1, 21.2,
12.1. Anal. Caled for Ci;H;40: C, 87.09; H, 6.49%; Found: C, 87.18; H, 6.39%.

Compound 3h: Colorless solid (86%, 113 mg), mp 97-98 °C (lit. mp 97-98 °C); 'H NMR (400 MHz,
CDCl3) & 7.63-7.56 (m, 4H), 7.35 (t, J = 8.0 Hz, 2H), 7.20-7.18 (m, 1H), 6.86 (d, J = 8.8 Hz,
2H), 6.42 (s, 1H), 3.76 (s, 3H), 2.24 (s, 3H); '3C NMR (100 MHz, CDCl;):  159.2, 151.9, 147.6,
132.0, 128.6, 126.5, 125.2, 125.2, 124.0, 118.7, 114.3, 109.4, 55.4, 12.2. Anal. Calcd for
Ci7H;60,: C, 81.79; H, 6.12%; Found: C, 81.58; H, 6.09%.

Compound 3i: Colorless solid (88%, 111 mg), mp 83—85 °C (lit. mp 85-86 °C); 'H NMR (400 MHz,
CDCly) & 7.63—7.57 (m, 4H), 7.35 (t, J = 7.6 Hz, 2H), 7.21— 7.17 (m, 1H), 7.00 (d, J = 8.8 Hz,
2H), 6.46 (s, 1H), 2.24 (s, 3H); 3C NMR (100 MHz, CDCl;) 6 162.5 (d, 1J C-F = 245 Hz),
150.9, 148.3, 131.8, 128.7, 127.2, 126.8, 125.5 (d, 3J C—F = 8 Hz), 125.3, 118.8, 115.8 (d, 2J
C—F =22 Hz), 110.6, 12.5. Anal. Calcd for C;H;3FO: C, 80.99; H, 5.20%; Found: C, 80.75; H,
5.25%.

Compound 3j: Colorless oil (91%, 122 mg); '"H NMR (400 MHz, CDCl;) 6 7.75 (d, J = 7.6 Hz, 2H), 7.65
(d, /= 8.8 Hz, 2H), 7.48 (t, J = 8.0 Hz, 2H), 7.39-7.37 (m, 2H), 7.35-7.33 (m, 1H), 6.62 (s, 1H),
2.37 (s, 3H); *C NMR (100 MHz, CDCl;): & 150.7, 148.6, 132.8, 131.6, 129.3, 128.9, 128.7,
126.9, 125.3, 124.9, 118.8, 111.3, 12.1. Anal. Calcd for C;H3CIO: C, 75.89; H, 4.84%; Found:
C, 75.78; H, 4.89%.

Compound 3k: Colorless solid (92% yield, 144 mg). Mp 83-85 °C; 'H NMR (400 MHz, CDCl;): & 7.74
(d, J = 8.4 Hz, 2H), 7.65 (d, J = 8.4 Hz, 2H), 7.48-7.45 (m, 2H), 7.39-7.36 (m, 2H), 7.34-7.28
(m, 1H), 6.62 (s, 1H), 2.36 (s, 3H); '3C NMR (100 MHz, CDCl;): é 150.7, 148.6, 132.8, 131.6,
129.3, 129.0, 128.7, 126.9, 125.3, 124.9, 123.7, 118.8, 111.3, 12.2. Anal. Calcd for C;;H;BrO: C,
65.19; H, 4.18%; Found: C, 65.38; H, 4.29%.

Compound 31: Colorless solid (92%, 120 mg), mp 98—99 °C; 'H NMR (400 MHz, CDCl;) 6 7.51 (d, J =
8.0 Hz, 4H), 7.16—7.09 (m, 4H), 6.45 (s, 1H), 2.30 (s, 3H), 2.28 (s, 3H), 2.22 (s, 3H); *C NMR
(100 MHz, CDCl;) 6 151.7, 148.2 137.0, 136.4, 129.4, 129.3, 129.2, 128.3, 125.3, 125.0, 123.7,
1179, 110.1, 21.4, 21.3, 12.2. Anal. Caled for C,0H;30: C, 86.99; H, 6.92%. Found: C, 87.22; H,
6.98%.

Compound 3m: Colorless oil (91%, 113 mg); 'H NMR (400 MHz, CDCl;) 6 7.78-7.71 (m, 4H), 7.48—
7.39 (m, 4H), 7.33-7.28 (m, 2H), 6.73 (s, 1H), 2.77 (q, J = 7.6 Hz, 2H), 1.33 (t, J = 7.6 Hz, 3H);
3C NMR (100 MHz, CDCl;): 6 151.9, 147.5, 131.7, 130.8, 128.6, 128.5, 128.4, 127.1, 126.7,
1254, 125.3, 125.1, 123.6, 108.6, 19.2, 14.3. Anal. Calcd for C;sH;sO: C, 87.02; H, 7.25%;
Found: C, 87.30; H, 7.16%.



Compound 3n: Sticky liquid (89% yield, 126mg); 'H NMR (400 MHz, CDCl;): & 7.72-7.65 (m, 4H),
7.46 (t, J = 7.2 Hz, 2H), 7.39-7.36 (m, 2H), 7.34-7.28 (m, 1H), 6.71 (s, 1H), 2.76 (q, J = 7.6 Hz,
2H), 1.32 (t, J = 7.6 Hz, 3H); *C NMR (100 MHz, CDCls): 6 151.0, 148.1, 132.8, 131.6, 129.4,
129.0, 128.7, 127.1, 125.6, 125.6, 124.9, 109.2, 19.4, 14.5. Anal. Calcd for C;sH;sClO: C, 76.46;
H, 5.35%; Found: C, 76.83; H, 5.52%.

Compound 3e: Colorless oil (88%, 115 mg); 'H NMR (400 MHz, CDCl,) 6 7.62 (d, J=9.2 Hz, 2H), 7.55
(d, J= 8.4 Hz, 2H), 7.36—7.32 (m, 2H), 7.21-7.17 (m, 1H), 7.12 (d, J = 8.0 Hz, 2H), 6.55 (s, 1H),
2.66 (q, J = 7.6 Hz, 2H), 2.29 (s, 3H), 1.22 (t, J = 7.6 Hz, 3H); *C NMR (100 MHz, CDCl;) &
152.3, 147.3, 137.1, 131.9, 129.4, 128.6, 128.3, 126.8, 125.5, 125.5, 123.7, 108.2, 22.4, 19.4,
14.5. Anal. Calcd for C;oH;30: C, 86.99; H, 6.92%. Found: C, 87.06; H, 6.99%.

Compound 3p: Colourless solid (82%, 127 mg), mp 97-99 °C (lit. mp 99100 °C); 'H NMR (400 MHz,
CDCly) 6 7.56 (d, J = 8.0 Hz, 2H), 7.52 (d, J = 8.4 Hz, 2H), 7.40-7.37 (m, 2H), 7.32-7.28 (m,
2H), 7.26-7.20 (m, 3H), 7.17-7.13 (m, 3H), 6.68 (s, 1H), 2.30 (s, 3H); '*C NMR (100 MHz,
CDCl;): & 152.9, 147.6, 137.5, 134.5, 131.3, 129.5, 128.8, 128.7, 128.5, 127.9, 127.5, 127.3,
126.2, 124.6, 123.9, 108.9, 21.4. Anal. Calcd for C3H30: C, 89.00; H, 5.85%; Found: C, 89.32;
H, 5.97%.

Compound 3q: Colourless solid (89% yield, 147 mg). Mp 95-96 °C; 'H NMR (400 MHz, CDCl;): 6 7.72
(d, J = 8.4 Hz, 2H), 7.64 (d, J = 8.0 Hz, 2H), 7.50-7.47 (m, 2H), 7.45-7.38 (m, 4H), 7.38-7.34
(m, 2H), 7.32-7.27 (m, 2H), 6.84 (s, 1H); 3C NMR (100 MHz, CDCl;): 6 151.6, 148.3, 134.2,
133.2, 131.0, 129.1, 129.1, 128.8, 128.8, 128.5, 127.8, 127.5, 126.3, 125.1, 124.7, 110.0. Anal.
Calcd for C,,H;5ClO: C, 79.88; H, 4.57%; Found: C, 79.98; H, 4.75%.



— 100

Curress Data Fargmene
ERNE e

EXFED
FROCED |

Fi - Aequisizion P
Dawe 201

smmssmew CHANNEL £1 wsmwewm
Ul
B

FLLl
aroL

11



= RERE " .
2 225E 5 FESE
O,
\
3a
1 Law iz m L] [1] n n pim

F¥
1w
1
20160202
13.08

apact
5 mm PABBO BB-
Egpgl0

34
[ =l =S ]
312

4
24038, 461 Mz
0.366758 H
1.3631988 sec

578

20,800 usec
&.50 usec

L 3

292.
2.00000000 sec
2.03000000 sec

1

CHANNEL #1 =
13c
12.00 uses
B

=2.00
56.92932510 W
100, 6278503 MHz

CHANNEL £ ===emm——
waltzlé

1M
B0.00 usec
0.00 an
15.14 aB

15,14 dB
10.80111122

w
v
=1
e
P
*
-]
=
EEE

A00. 1516006 MHz
F2T6R

100.6177980 MHz
(=]

a
1.00 He
o



— 00

Current Data Parameters
HAME

a Puneet
EXPHO 181
EROCHO 1
FZ - Aocquisition Parameters
Date_ 20151104
Time 14.23
INZTRTM spect
PROBHD § mm PAEBO BB-
FULEROG sgdl
TD ES53€
SOLVENT [uilul
N3 8
o3 z
SWH 12015.230 Hs
FIDRES 0.183355% Hs
.+ 2.7263477 =ec
BE azz
pic) 41600 uses
IE E.00 uses
TE 256.7 K
o L. 00000000 sec
D0 1

CHANKEL f£1

KUCL 18

Pl 10.50 uses
EL1 -3.00 4B
3E0L 400.1324710 MHs
FZ - Process=ing pazametsrs
31 2768

8P 400.1300417 MHs
WDW EM
33B o

1B 0.30 He
B 0

BC 1.00

S

L) h |
.5 Lo

T T T T T T T T 1
s & 4.0 3% 30 2% 20 1.8 Lo 0.5 pm

RelEs o g




82 BEIIRIIE A3 123 3
49 SHIARRGR &2 EEd 5
V. \N\we v WV |
SUNY
b
R e T 1w e e 13 i 1o w6 %6 W 7o W e W % 2 10 pm

HAME Lad
EX P10 i
PROCRO 1
Date 20160202
Time™ 13,24
IMSTR apact
PROBHD 5 mm PABBD BB-
PULPFROG E 30
34
BOLVENT [ = S ]
S 512
oS 4
SWH 24038, 461 Mz
FICRES 0.366758 He
AQ 1.3631988 sec
RG 275
oW 30,800 usec
CE &.50 usec
e 292.0 K
o1 2.00000000 sec
D1l 0.03000000 sec
o0 1
CHANNEL ]l memesmo
HOC1 13c
Fl 1Z.00 usec
FLl =2.00 dB
PLIW 56.92932%10 W
srol 100.62THS0T MHz
- CHANNEL £3 ===—mm——
CPOPRGZ waltzlé
HOUC2 1M
PCRDE B0.00 usec
2 0.00 an
PL12 15.14 aB
PL13 15.14 4B
PLIW 10.80111122 w
PL12W 0.33072606 W
PL1IW 0.33072606 W
aroz A00. 1516006 MHe
51 3TN
SF 100.6177980 MHz
o =]
in o9 u
1. 2
‘on 0



2.509

MeS
0
x
T T T L] L) L] L L) ¥ Ll T L L] L L L L
9.5 7. 7.0 6% 60 535 5.0 &5 40 35 X0 2.5 2.0 15 1.0 0.5 ppm

10

Current Data Parameters
HAME

I aneet
EXEKO 182
FROCKO 1
EZ - Aoquizition Parameter:
Tate_ 0151104
Time 14.38
INSTATM mpect
FRCBED 5 mm PAEBO EB-

PULPROG

Z8E.7
100000000 zec
1

CHENNEL £1

wUCL 1%

EL 10.50 uzes
EL1 -3.00 48
EE0L 400.1324710 MHs
FZ - Processing parameters
i az7es

sE 400.1300417 MEs
WO M
235 o

18 £.30 He
= o

B 1.00



L RE225888 92 cew -
dd  cgsrress of bl &
E2 Haghanky S8 33 -
Mes
o O
W
a
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30O 20 10

11

HAME PV
EXPNO 18z
PROCKO 1
Date_ 20160202
T 13.36
INSTRUM speact
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 65536
SOLVENT DLl
NS
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 575
oW 20.800 usec
DE 6.50 usec
TE 292.0 K
Dl 2.00000000 sec
D1l 0.03000000 sec
TDO 1
C £1
KUC1 13c
Pl 12.00 usec
PL1 =2.00
FL1W 56.92932510 W
SFOl 100.6278593 MHz
Cl £2
CPDPRG2 waltzlé
wucz H
PCPD2 80.00 usec
PL2 0.00 4B
PL12 15.14 4B
PL13 15.14 dB
PL2ZW 10.80111122 W
PL1ZW 0.33072606 W
PL13W 0.33072606 W
SFO2 400.1516006 MH=z
sI 32768
SF 100.6177980 MHz
wWoW EM
SS5B o
LB 1.00 Hz
‘ce o



—. T8

| S

T
9.5

.,

12

Current Data Parametess
HAME Puneet
EXDPHO 141
EROCEO 1

quiziticn Faameters
z0151104

14.53

CHANNEL £1

¥UCL 1H

EL 10.80
EL1 -3.00 48
SF0L 400.1324710 MEs
FZ - Processing pazametes
31 1z7es

3F 400.1300417 MEs
WO M
335 T

15 £.30 B
= o

BN 1.00



[T
ae ) ne
oo 4 ot 0
T T T T T T T T T T T T T T T
190 170 160 150 140 130 120 110 100 L1 70 60 40 20 10

13

HAME PV
EXPNO 141
1
Date_ 20160202
TneTRoM bpect
apact
D 5 mm PABBO BB-
PULPROG 2gpg30
D 65536
SOLVENT oLl
NS
DS 4
SWH 24038. 461 Hz
FIDRES 0.366798 Hz
AQ 1.3631588 sec
RG 575
oW 20.800 usec
DE 6.50 usec
TE 292.0 K
Dl 2.00000000 sec
D11 0.03000000 sec
D0 1
C £1
HUC1 13c
Pl 12.00 usec
PL1 -2.00 dB
PL1W 56.92932510 W
SFO1 100.6278593 MHz
c £2
CPDPRG2 waltzlé
wucz H
FCPD2 80.00 usec
PL2 0.00 4B
PL12 15.14 dB
PL13 15.14 dB
PL2ZW 10.80111122 w
PL1ZW 0.33072606 W
PL13W 0.33072606 W
SFO2 400.1516006 MHz
-3 4 32768
SF 100.6177980 MHz
WOW EM
S55B o
LB 1.00 Hz
‘e o



2.237

A )
L]

01

v

14

3.1

Current Data Parameters
HAME

2| Puneet
EXPNO 134
EROCKO 1

EZ - Acquizition Pazametes:
Date_ 20151104

14.41
spect
5 mm PREEQ EB-

N1 i
El 10.c0
ELL -3.00 48
2F0L 400.1324710 MHc
parameter
1z7ER
1300417 MEs




RR  gzRIARaRZ 2 223 8
23 a8ssnsdas 3 EES d
NN \Zd |

L4

"

170

160

150 140 130 120 110 100 9 80 70 6 S0 40 30 20 10 ppm

15

HRAME PV
EXPHO 184
PROCRO 1
Date_ 20160502
gnsmun 13.15
spect
D 5 mm PABBO BB-
PULPROG 2gpg30
TD 65536
SOLVENT DLl
NS
Ds 4
SWH 24038, 461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sac
RG 575
oW 20.800 usec
DE 6.50 usec
TE 292.0 K
=29 2.00000000 sec
D1l 0.03000000 sec
TDO 1
C £1
HUC1 13c
Pl 12.00 usec
PL1 =2.00 dB
FL1W 56.92932510 W
SFOl 100.6278593 MHz
= £2
< PDzﬁGZ waltzlé
H
PCPD2 80.00 usec
PL2 0.00 4B
PL12 15.14 4B
PL13 15.14 dB
PL2ZW 10.80111122 w
PL12W 0.33072606 W
PL13W 0.33072606 W
SFO2 400.1516006 MHz
sI 32768
SF 100.6177980 MHz
woW EM
S5B g
LB 1.00 Hz
‘cm o



—1. 5

—2070

Current Data Parameters
HAME

2] inest

EXPHO g

EAOCKD o}
FZ - Aoquisition Parameters

20151104

14.1%

spect

§ mm PABBOQ EB-

41. 600 uses
€.00 uses

28E.7
100000000 szec
1

CHANNEL £1

wUCL 1%

EL 10.20 uzes
EL1 -3.00 48
SF0L 400.1324710 Mz
FZ - Processing pazametes
a1 az7es

sF 400.1300417 MEs
WO ']
335 [

18 .30 He
= o

BN 1.00

T T T T T T T T T
$5 9.0 05 7.5 7.0 65 6.0 5.5 5.0 4% 4.0 35 3:0 2:‘ 2.0 L% 1.0 0:! ﬂl:

16



W WO RO ®E NP
W NOMeE--SPE-O® o™ 0w ~ -
T e L Brbeford it el
n L L L] ~re - ~
I e e e e ] e - -
HAME FV
EXPHO 110
PROCRO 1
O Date 20160502
13.24
4 INSTRUM spect
J( PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
(=] 65536
af SOLVENT DCl
NS
Ds 4
SWH 24038. 461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sac
RG 575
oW 20.800 usec
DE 6.50 usec
TE 292.0 K
Dl 2.00000000 sec
Dll 0.03000000 sec
TDO 1
C £1
KRUC1 13C
Pl 12.00 usec
PL1 -2.00 dB
FLIW 56.92932510 W
SFOl 100.6278593 MHz
m——m——— CHANNEL £2 m=mm=em==
CPDPRGZ waltzlé
nNucz 1R
PCPD2 80.00 usec
PL2 0.00 4B
PL12 15.14 4B
PL13 15.14 dB
PL2ZW 10.80111122 w
PL12W 0.33072606 W
PL13W 0.33072606 W
SFO2 400.1516006 MHz
51 32768
SF 100.6177980 MHz
wWowW EM
S5B ]
LB 1.00 Hz
‘ce o

T 1 L L) L] L A ¥ ) T ¥ 1 L) L] L) L) ¥ 1
190 180 170 160 150 140 13 120 11¢ 100 90 80 70 @ S0 40 30 20 10
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—2.426
T—2.378

b

Data Parameters
Prashant
z0n

1

izition Parameters
z01511z0

15.30
=pect

5 mm PAEBO ES-
=gl

ESE3E

CHANNEL £1

KUC1 1H

El 10,80 uzes

ELL -3.00 45

2F01 400.1324710 MEs
paramecers

32768

aF 400.1300417 MHs

WDW

835

15

=]

=

. A

—

8
el gl
EHEHEH B - e
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HAME
EXPNO
PROCKO
Date
Time
INSTRUM
PROBHD
PULPROG
0
SOLVENT
K5

PV

1
20160502
13.38

apact
5 mm PABBO BB-

575
20.800
6.50

292.0
2.00000000
0. 032000000

Hz
Hz
aac

usec
usec
K
sec
sec

-2.00
56.92932510
100.6278593

waltzlé
H
80.00

Q.00 4

15.14

15.14
10.80111122
0.33072606
0.33072606
400.1516006
32768

100, 6177980
EM

o
1.00
o

usec

dB
W
MHz

CHANNEL £2 m=======

usec

dB
<8

£EEE

MHz

MHz
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]

Current Data Parameters
HAME

£l frashant
EXPNO oo
EROCKO 1
FZ - kequimition Darameters
Date_ 20151120
Time 14.30
INSTATM spect
PABBO EB-
=330
ES553€
[l
8
12015.230 He
0.183385 Hs
2.7263477 =ec
dzz
41. 600 use«
IE .00 uses
TE 20E.7
m 100000000 ==c
D0 1
CHANKEL £1
KUC1
Pl 1o used
EL1 -3 dB
2E0L 400.1324710 MEs
FZ - Process=ing pazameterss
31 22768
8P 400.1300417 MHs
WOW EM
338 o
1B 0.30 Hs
B o
BC 1.00
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HAME
EXPNO
PROCKC 1
Date 20160502

= 13.46
INSTRUM apact
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

65536

SOLVENT oLl
NS
DS 4
SWH 24038.461 Mz
FIDRES 0.366798 Hz
AQ 1.3631988 sac
RG 575
oW 20.800 usec
DE 6.50 usec
TE 292.0 K
Dl 2.00000000 sec
D1l 0.03000000 sec
TDO 1
HUC1 13ic
Pl 12.00 usec
PL1 -2.00 dB
FLIW 56.92932510 W
SFOl 100.6278593 MHz
mmmmm——— CHANNEL £2 s=wsss=e
CPDPRG2 waltzlé
NUC2 H
FCPD2 80.00 usec
PLZ 0.00 dB
PL12 15.14 a8
PL13 15.14 dB
PL2W 10.80111122 w
PL12W 0.33072606 W
PL13W 0.33072606 W
sSFO2 400.1516006 MHz
s1 32768
SF 100.6177980 MHz
WOW EM
55B o
LB 1.00 Hz
‘e o



2.243
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Current Data Parameters
HAME

Prashant
EXPNO 160
FROCKO 1
FZ - kequimition Darameters
Date_ 20151120
Time 16.01
INSTATM mpect

PAEBO EB-

3
o
IE £.00 uze:
T2 ZRE.T
m 100000000 ==c
uil 1
CHANKEL £1
10 uzet
-3.00 45
~1324710 Mg
paramecers
32768
aF 400.1300417 MHs
WDW M
835 [
15 0.0
=] o
= 1.00
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HAME FV
EXPHO 160
PROCRO 1
Date_ 20160502
Time 15.05
INSTRUM spact
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

TD 65536
SOLVENT oLl

NS

Ds 4

SWH 24038. 461 Hz
FIDRES 0.366798 Hz
AQ 1.36315988 sac
RG 575

oW 20.800 usec
DE 6.50 usec
TE 292.0 K
Dl 2.00000000 sec
D1l 0.03000000 sec
TDO 1
KHUC1 13C

Pl 12.00 usec
PL1 -2.00 dB
FL1W 56.92932510 W
SFOl 100.6278593 MHz
meeemesse CHANNEL {2 sesssese
CPDPRGZ waltzlé
Hucz H
PCPD2 80.00 usec
PLZ2 0.00 4B
PL12 15.14 4B
PL13 15.14 dbB
PL2ZW 10.80111122 w
PL12W 0.33072606 W
PL13W 0.33072606 W
SFO2 400.1516006 MHz
81 32768

SF 100.6177980 MHz
wWowW EM

S5B o

LB 1.00 Hz
‘ce o
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Current Data Parameters
HAME Praghant
EXPNO 1€5
PROCHO 1

FZ - Requisition Parameters
Date 20151120

Time 14.16
IHSTRTM mpect
FRCEED 5 mm PAEBO ES-
ETLERCE sgdl

™ ES53E
B0LVENT COCL3

E3 2

2 z

L 12015230 Hs
FIIREZ 0.183388 He
g E.T2E3477 zec
e azz

™ 21,600 uzes
IE €.00 use:
= ERE.T

L 1.00000000 s2c
D0 1

CHRNHEL £1

wUCL 18

EL 10.80 uzes
EL1 -3.00 48
2F01 400.1324710 MEs
FZ - Processing pazametess
31 32768

aF 400.1300417 Mis
WOH =M
835 o

18 .30 Hs
= o

N 1.00
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HAME BV
EXPNO 165
PROCKO 1
Date_ 20160502
Time 1412
IHSTRUM apact
PROBHD 5 mm PABBO BB-
f PULPROG 2gpg30
=] 65536
0 SOLVENT coe13
cl et
DS 4
SWH 24038.461 Mz
FIDRES 0.366798 Hz
AQ 1.3631588 sac
RG 575
oW 20.800 usec
DE 6.50 usec
TE 292.0 ¥
=2 2.00000000 sec
Dll 0.03000000 sec
D0 1
= CHANNEL £1 =
13c
12.00 usec
PL1 -2.00 d
FLIW 56.92932510 W
5F01 100.6278593 MHz
mmmmmm—— CHANNEL £2 s=wmsem=e
CPDPRG2 waltzlé
nNucz 1K
FCPDZ 80.00 uasec
PL2 0.00 dB
PL12 15.14 48
PL13 15.14 dB
PL2W 10.80111122 w
PL1ZW 0.33072606 W
PL13W 0.33072606 W
sSFO2 400.1516006 MHz
34 32768
13 100.6177980 MHz
WoW EM
55B o
LB 1.00 Hz
[ L=r) 0

150 140 130 120 110 100 % 80 70 60 S0 40 30 20 10 ppm
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366
354

<!

Br
0 Current Data Parameters
\ JIr HAME Puneet
EXPNO 134
EROCHO 1
3k FZ - Aequisition Parameters
Date_ 20160120
Time 1z.30
INSTATM mpect
FROBHD § mm PABBO BB-
FULEROG sgdl
D ES53E
S0LVENRT [uila
N3 8
o3 z
FHH 12015.230 He
FIDRES 0.18338% Hs
i+ 2.7263477 =ec
BE azz
pic 41.600 uses
IE E.00 uses
TE Z5E6.7 K
m 100000000 s=c
D0 1
CHANHEL £1
HUCL
Fl 10.50 uses
EL1 -3.00 4B
SEOL 400.1324710 MEs
FZ - Process=ing pazameters
31 AZ768
3F 400.1300417 MHs
WOW EM
338 o
1B 0.30 He
B o
EC 1.00
L s
T L) T T T T T T T 1

il g
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HAME FV
EXPHO 144
PROCRO 1
Date_ 20160805
T 13.30
INSTRUM spect

o 5 mm PABBO BB-
PULPROG 2gpg30
TD 65536
SOLVENT oLl
NS
Ds 4
SWH 24038, 461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sac
RG 575
oW 20.800 usec
DE 6.50 usec
TE 292.0 K
Dl 2.00000000 sec
D1l 0.03000000 sec
TDO 1

C £1
KWUC1 13c
Pl 12.00 usec
PL1 -2.00 dB
PL1W 56.92532510 W
SFOl 100.6278593 MHz
Cl £2

CPDPRG2 waltzlé
nucz H
PCPD2 80.00 usec
PL2 0.00 4B
PL12 15.14 4B
PL13 15.14 dB
PL2ZW 10.80111122 w
PL12W 0.33072606 W
PL13W 0.33072606 W
SFO2 400.1516006 MHz
34 32768
SF 100.6177980 MHz
wWoW EM
S5B o
LB 1.00 Hz
‘ce o
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Current Data Parametes:s
HAME Puneet
153

1

quizition Darazeters
Z0l601Z0
14.3z2
g
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HAME BY
EXPHO 153
PROCHO z
Date_ 20160808
Time 13.42
INSTRUM spact
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
65536
SOLVENT oLl
NS
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.36315988 sac
RG 575
oW 20.800 usec
DE 6.50 usec
TE 292.0 K
Dl 2.00000000 sec
D1l 0v03000002 sec

HUC1 13C

Pl 12.00 usec
PL1 -2.00 dB
FL1W 56.92932510 W
SFOl 100.6278593 MHz
wesesees CHANNEL f2 =essssoe
CPDPRG2 waltzlé

Nucz H
PCPD2 80.00 usec
PLZ 0.00 4B
PL12 15.14 4B
PL13 15.14 dB
PL2W 10.80111122 w
PL12W 0.33072606 W
PL13wW 0.33072606 W
SFO2 400.1516006 MHz
-3 4 32768

SF 100.6177980 MHz
wWowW EM

S85B o

LB 1.00 Hz
‘ce o



2.805
2.785
2.767
2.748
1.358
1.339
1.327

<
<€

JI! Current Data Parameters
HAME ineet
EXENO 13z

Et am FROCKO 1
FZ - Acquisition Paramesers
Date_ 20160120
Time 11.30
IHSTATM mpect
FRCEED 5 mm PAEBO EB-
ETLERCE 5gdl
™ E553€
COCL3
]
12015230 Hs
0.183358 Hs
E.TE2E3477 zec
azz
W 21,600 uzes
= £.00 uze:
E EEE.T
L 100000000 s2c
D0 1
CHRNHEL £1
wUCL
EL 10 use
EL1 -3.00 48
2F01 400.1324710 MEs
FZ - Processing pazametess
31 1E768
sF 400.1300417 MEs
WO M
335 [
18 £.30 Hs
= o
N 1.00

30
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HAME PV
EXPHO laz
PROCRO
Date_ 20160808
Time 13.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

65536
SOLVENT oLl
NS
Ds 4
SWH 24038. 461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sac
RG 575
oW 20.800 usec
DE 6.50 usec
TE 292.0 K
Dl 2.00000000 sec
D1l 0.03000000 sec
TDO 1

£1
KRUC1 13cC
Pl 12.00 usec
PL1 -2.00
PL1W 56.92932510 W
SFOl 100.6278593 MHz
m————— CHANNEL £2 mmmmmm=-
CPDPRG2 waltzlé
nNucz H
PCPD2 80.00 usec
PL2 0.00 4B
PL12 15.14 4B
PL13 15.14 dB
PL2W 10.80111122 w
PL12W 0.33072606 W
PL13W 0.33072606 W
SFO2 400.1516006 MHz
81 32768
SF 100.6177980 MHz
wWoW EM
SS5B o
LB 1.00 Hz
‘ce o



2.798
2.7
2.755
2.736
1.347
1.32%
1.310

<
<

Current Data Farameters
HAME

cl Prashant
EXENG 150
o] EROCHO 1
f FZ - Acguisition Farameters
Date_ 20160120
Time 14.14
Et IN ST RIM =pect
an SROEHD 5 mm FABEQ EE-
EULEROG =330
™o es53¢
SOLVENT cocia
53 B
o3 2
WH 12018.230 Hs
FIDRES 0.1833%% Hz
2g 2.72€3477 =ec
RE 2s¢€
sFo1 200.1324710 MHs
FZ - Process=ing parametezs
ER 2768
sF 400.12300000 MHs
WDW EM
33E a
iE 0.20 Hs
’ ‘ cE a
eC 1.00
—_— P S e i . R
L T T L) T T T T T 1
9 8 7 6 1 4 3 2 1 ppm
)
o™ Ea b | ~
i -
¢ .-§ e o S
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HAME PV
EXPHO 150
PROCROC 1
Date_ 20160805
Time 13.05
INSTRUM spact
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 65536
SOLVENT el
NS
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sac
RG 575
oW 20.800 usec
DE 6.50 usec
TE 292.0 K
Dl 2.00000000 sec
D1l 0.03000000 sec
TDO 1
C £1
KRUC1 13c
Pl 12.00 usec
PL1 -2.00 dB
PL1W 56.92932510 W
SFOl 100.6278593 MHz
Cl £2
CPDPRG2 waltzlé
nucz H
PCPD2 80.00 usec
PL2 0.00 4B
PL12 15.14 4B
PL13 15.14 dB
PL2ZW 10.80111122 w
PL12W 0.33072606 W
PL13W 0.33072606 W
SFO2 400.1516006 MHz
s1 32768
SF 100.6177980 MHz
wWoW EM
S5B o
LB 1.00 Hz
‘cB o



2.4
2,611
2.4

2,408
—2.292

<

on Farameters
z0160120
14.20
=pecs
FABBC BB-

Hz

0 Hs
S
7 =ec

€

0 us=ec
0 us=ec
5 K
a

==

FZ - Froces==ing paramesezs
a1 3z7e
sE 400.1300000 MHz
EM
0
0.20 Hz
a
1.00

T T T

T T T T T T T 1

jﬁ 5.8 5.0 &3 4.0 1% o 2.5 2.0 LS 1.0 0.5 ppm

i 4 :
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HAME PV
EXPNO 114
1
Date_ 20160805
Ingraod apact
spec

D 5 mm PABBO BB-
PULPROG 2gpg30
TD 65536
SOLVENT oLl
NS
Ds 4
SWH 24038. 461 M=z
FIDRES 0.366798 Hz
AQ 1.3631988 sac
RG 575
oW 20.800 usec
DE 6.50 usec
TE 292.0 K
ol 2.00000000 sec
D11 0.03000000 sec
TDO 1

C £1
HUC1 13c
Pl 12.00 usec
PL1 -2.00 dB
PL1W 56.92932510 W
SFOl 100.6278593 MHz
[ wi £2

CPDPRG2 waltzlé
Hucz H
PCPD2 80.00 usec
PL2 0.00 4B
PL12 15.14 4B
PL13 15.14 dB
PL2ZW 10.80111122 W
PL12W 0.33072606 W
PL13W 0.33072606 W
SFO2 400.1516006 MHz
sI 32768
SF 100.6177980 MHz
wWowW EM
S85B o
LB 1.00 Hz
‘ce o
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Current Data Farameters
HAME

Prasghant
EXENC iz0
EROCNHO 1
F2 - Acquisition Farameters
Date_ 20160120
Time le.23
INSTRUM =pect
ERCEHD 5 mm FABRBO BB-
EULFROG =g3 0
D €553 €
SOLVENT cDC1l3
¥3
D3 2
3WH 120158.230 Hz
FIDRE3 0.1833585 Hz
AQ 2.72€3477 =ec
RE 25€
oW 41 _€00 u=ec
DE €.00 usec
TE 289€.5 K
D1 1.00000000 s=ec
TDO 1

PL1

sro1 400.1224710 MHz
F2 - Frocessing paramesers
a1 27€8

ar 400.1200000 MHs
WDW EM

338 i

1B 0.20 Hz
ZE i

s 1.00
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HAME PV
EXPHO iz0
PROCRO 1
Date_ 20160805
Time 12.36
INSTRUM spact
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
65536
SOLVENT el
NS
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.36315988 sac
RG 575
oW 20.800 usec
DE 6.50 usec
TE 292.0 K
Dl 2.00000000 sec
Dll 0.03000000 sec
TDO 1
KHUC1 13C
Pl 12.00 usec
PL1 -2.00 dB
FLIW 56.92932510 W
SFOl 100.6278593 MHz
wesesess CHANNEL f2 =essssse
CPDPRG2 waltzlé
Hucz H
PCPD2 80.00 usec
PLZ 0.00 4B
PL12 15.14 a8
PL13 15.14 dB
PL2ZW 10.80111122 w
PL1ZW 0.33072606 W
PL13W 0.33072606 W
SFO2 400.1516006 MHz
81 32768
SF 100.6177980 MHz
wWowW EM
S5B o
LB 1.00 Hz
‘cB o



Current Data Farameters
HAME

Prashant
EXENG 120
EROCHO 1
cl FZ - Acguisition Farameters
o Date_ 20160120
Time 12 14
INSTROM =pect
\ SROEED 5 mm FABEQ EE-
EULEROG =330
™D es53e
3q SOLVENT cocia
H3 H
o3 2
WH 12018.230 Hs
FIDRES 0.18233% Hs
2g 2.72€3477 =ec
RE 2s¢€

sFo1 400.12324710 MHz

F2 - Frocessing paramesers
3 a1 z
aF 400.1200000 MHs
WDW EM
338 i
1B 0.20 Hz
B il
E 1.00
SR LS S, TR, W
T T T T T T T 1
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HAME PV
EXPNO 140
PROCKC 1
Date_ 20160805
T4 15.30
INSTRUM spact
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
65536
SOLVENT el
NS
DS 4
SWH 24038.461 Mz
FIDRES 0.366798 Hz
AQ 1.36315988 sac
RG 575
oW 20.800 usec
DE 6.50 usec
TE 292.0 K
Dl 2.00000000 sec
Dll 0.03000000 sec
TDO 1
HuC1 13c
Pl 12.00 usec
PL1 -2.00 dB
FLIW 56.92932510 W
SFOl 100.6278593 MHz
mmmm———— CHANNEL £2 s==mee=e
CPDPRGZ waltzlé
Nucz H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.14 4B
PL13 15.14 dB
PL2ZW 10.80111122 w
PL12W 0.33072606 W
PL13W 0.33072606 W
SFO2 400.1516006 MHz
s1 32768
SF 100.6177980 MHz
WDW EM
55B o
LB 1.00 Hz
‘ce o



