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1. General Information:

'H NMR spectra were determined on 400 MHz spectrometer as solutions in CDCls.
Chemical shifts are expressed in parts per million (8) and are referenced to tetramethylsilane
(TMYS) as internal standard and the signals were reported as s (singlet), d (doublet), t (triplet),
dd (double doublet), m (multiplet) and coupling constants J were given in Hz. '3C NMR
spectra were recorded at 100 MHz in CDCl;. TLC was done on TLC Silica gel 60 F;s4
coated on aluminium sheets (Merck). Silica gel (60-120 mesh) was used for column
chromatography. Petroleum ether refers to the fraction boiling in the range of 60-80 °C unless
otherwise mentioned. All solvents were dried and distilled before use. Solvents, reagents and
chemicals were purchased from Aldrich and Merck. All reactions involving moisture

sensitive reactants were executed using oven dried glassware.

2. General procedure for the synthesis of N,N-dimethyl-1,5-
diphenylpenta-1,4-diyn-3-amine (3a):

A mixture of N,N-dimethyl formamide dimethyl acetal (70 uL, 0.5 mmol), and
phenylacetylene (160 xL, 1.5 mmol) was stirred in presence of CuO nano (Sigma-Aldrich,
nanopowder, <50 nm particle size, 10 mol%) in 1,2-DCE (3 mL) under refluxed conditions
for 10 h. After completion of the reaction (TLC), DCM (10 mL) was added to the reaction
mixture. Then the insoluble CuO nanoparticles were filtered by Teflon membrane (PTFE, 0.2
mm pore size). The CuO nanoparticles was thoroughly washed with the DCM, dried and
reused for the next cycle. Water was added to the filtrate and extracted with DCM (10 mL)
followed by washing with brine (5 mL) and dried over Na,SO,. The crude residue was
obtained after evaporation of the solvent in vacuum and purified by column chromatography
on silica gel (60—120 mesh) using petroleum ether—ethyl acetate (9:1) as the eluent to afford
pure 3a as Yellow liquid.

3. General procedure for the synthesis of N,N-dimethyl-1,5-diphenylpenta-
1,4-diyn-3-amine (3n):

A mixture of N,N-dimethyl formamide dimethyl acetal (70 x«L, 0.5 mmol), phenylacetylene

(80 uL, 0.75 mmol), and 4-ethynyltolune (95 uL, 0.75 mmol) was stirred in presence of CuO

nano (Sigma-Aldrich, nanopowder, <50 nm particle size, 10 mol%) in 1,2-DCE (3 mL) under

refluxed conditions for 10 h. After completion of the reaction (TLC), DCM (10 mL) was

added to the reaction mixture. Then the insoluble CuO nanoparticles were filtered by Teflon
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membrane (PTFE, 0.2 mm pore size). The CuO nanoparticles was thoroughly washed with
the DCM, dried and reused for the next cycle. Water was added to the filtrate and extracted
with DCM (10 mL) followed by washing with brine (5 mL) and dried over Na,SO,. The
crude residue was obtained after evaporation of the solvent in vacuum and purified by
column chromatography on silica gel (60-120 mesh) using petroleum ether—ethyl acetate

(6:1) as the eluent to afford pure 3n as Yellow liquid.

4. Characterization Data of the Synthesized Products:

osgline

N,N-Dimethyl-1,5-diphenylpenta-1,4-diyn-3-amine (3a): Yellow liquid (87%, 112 mg);
'H NMR (400 MHz, CDCls): 6 7.50-7.48 (m, 4H), 7.32-7.30 (m, 6H), 4.79 (s, 1H), 2.49 (s,
6H); 3C NMR (100 MHz, CDCl;): 6 132.0, 128.5, 128.3, 122.6, 84.7, 83.5, 50.2, 41.5;
Anal calcd for C9H7N: C, 87.99; H, 6.61; N, 5.40%; Found: C, 87.82; H, 6.70; N, 5.28%.

\N/

Z

N,N-Dimethyl-1,5-di-p-tolylpenta-1,4-diyn-3-amine (3b): Yellow liquid (92%, 132 mg);
'"H NMR (400 MHz, CDCly): 6 7.39 (d, J = 8.4 Hz, 4H), 7.12 (d, J = 8.0 Hz, 4H), 4.77 (s,
1H), 2.48 (s, 6H), 2.34 (s, 6H); *C NMR (100 MHz, CDCl5): 6 138.5, 131.8, 129.0, 119.6,
84.6, 83.0, 50.2, 41.4, 21.5; Anal calcd for C,H,N: C, 87.76; H, 7.36; N, 4.87%; Found: C,
87.66; H, 7.49; N, 4.72%.

\N/

Z

N,N-Dimethyl-1,5-di-m-tolylpenta-1,4-diyn-3-amine (3¢): Yellow liquid (90%, 129 mg);
'H NMR (400 MHz, CDCls): 6 7.33-7.30 (m, 4H), 7.21 (t, J = 7.6 Hz, 2H), 7.13 (d, /= 7.6
Hz, 2H), 4.78 (s, 1H), 2.49 (s, 6H), 2.33 (s, 6H); 13C NMR (100 MHz, CDCl;): 8 137.9,
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132.5, 129.3, 129.0, 128.2, 122.4, 84.7, 83.3, 50.1, 41.4, 21.2; Anal calcd for C,;H,N: C,
87.76; H, 7.36; N, 4.87 %; Found: C, 87.64; H, 7.46; N, 4.78%.

1,5-Bis(2-methoxyphenyl)-/V,N-dimethylpenta-1,4-diyn-3-amine (3d): Yellow liquid
(88%, 140 mg); '"H NMR (400 MHz, CDCl;): 8 7.36 (d, J= 9.2 Hz, 2H), 7.22-7.17 (m, 2H),
6.82-6.77 (m, 4H), 4.79 (s, 1H), 3.78 (s, 6H), 2.43 (s, 6H); 1*C NMR (100 MHz, CDCl;): §
160.3, 133.8, 129.8, 120.4, 112.0, 110.8, 87.7, 80.8, 55.8, 50.5, 41.2. Anal calcd for
C,HyNO;y: C, 78.97; H, 6.63; N, 4.39%; Found: C, 78.85; H, 6.72; N, 4.27%.

\N/

Z

1,5-Bis(4-methoxyphenyl)-/V,N-dimethylpenta-1,4-diyn-3-amine (3e): Yellow liquid
(90%, 143 mg); 'H NMR (400 MHz, CDCl;): & 7.42 (d, J = 8.4 Hz, 4H), 6.83 (d, J = 8.8
Hz, 4H), 4.74 (s, 1H), 3.79 (s, 6H), 2.46 (s, 6H); *C NMR (100 MHz, CDCl;): & 159.7,
133.4, 114.8, 113.9, 84.3, 82.4, 55.3, 50.2, 41.4; Anal calcd for C;;H,;NO,: C, 78.97; H,
6.63; N, 4.39%; Found: C, 78.82; H, 6.74; N, 4.30%.

\N/

Z

Br Q Br

1,5-Bis(4-bromophenyl)-/V,N-dimethylpenta-1,4-diyn-3-amine (3f): Yellow solid (82%,
169 mg), m.p. 80-81 °C; 'H NMR (400 MHz, CDCl;): 6 7.44 (d, /= 8.4 Hz, 4H), 7.34 (d, J =
8.4 Hz, 4H), 4.74 (s, 1H), 2.46 (s, 6H); 13C NMR (100 MHz, CDCls): 6 133.4, 131.6, 122.9,
121.5, 84.5, 83.8, 50.2, 41.5; Anal calcd for C;oHsBr,N: C, 54.71; H, 3.62; N, 3.36%;
Found: C, 54.54; H, 3.73; N, 3.26%.
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1,5-Bis(4-fluorophenyl)-V, N-dimethylpenta-1,4-diyn-3-amine (3g): Yellow liquid (91%,
134 mg); 'H NMR (400 MHz, CDCly): 6 7.47-7.44 (m, 4H), 7.02-6.97 (m, 4H), 4.76 (s, 1H),
2.47 (s, 6H); 3C NMR (100 MHz, CDCly): & 162.7 (Jor = 248 Hz), 133.9 (Jcr = 9 Hz),
118.6 (Jop=4 Hz), 115.6 (Jo.p= 22 Hz), 83.7, 83.0, 49.9, 41.3; Anal calcd for C,oHsF,N: C,
77.27; H, 5.12; N, 4.74%; Found: C, 77.13; H, 5.26; N, 4.63%.

F O Z O F
1,5-Bis(3-fluorophenyl)-V, N-dimethylpenta-1,4-diyn-3-amine (3h): Yellow liquid (85%,
125 mg); '"H NMR (400 MHz, CDCl;): 6 7.22-7.18 (m, 4H), 7.13-7.09 (m, 2H), 6.98-6.95 (m,
2H), 4.69 (s, 1H), 2.39 (s, 6H); '*C NMR (100 MHz, CDCl3): 6 162.4 (Jcr = 245 Hz), 130.0
(Jer =9 Hz), 127.9 (Jcr =3 Hz), 124.4 (Jor = 10 Hz), 118.8 (Jor = 22 Hz), 116.0 (Jor =21
Hz), 84.4, 83.6 (Jcr = 2 Hz), 50.1, 41.5; Anal calcd for CoHsF,N: C, 77.27; H, 5.12; N,
4.74%; Found: C, 77.15; H, 5.22; N, 4.61%.

Z
/7 , \ A\
S S

N,N-Dimethyl-1,5-di(thiophen-3-yl)penta-1,4-diyn-3-amine (3i): Yellow liquid (90%, 122
mg); '"H NMR (400 MHz, CDCl;): 8 7.41-7.40 (m, 2H), 7.17 (d, J = 8.0 Hz, 2H), 7.07-7.05
(m, 2H), 4.65 (s, 1H), 2.37 (s, 6H); *C NMR (100 MHz, CDCl;): 8 130.1, 129.3, 125.3,
121.6, 83.1, 79.7, 50.1, 41.5. Anal calcd for C;sH3sNS,: C, 66.38; H, 4.83; N, 5.16%; Found:
C, 66.22; H, 4.95; N, 5.08%.
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N,N-Dimethylheptadeca-7,10-diyn-9-amine (3j): Yellow liquid (85%, 116 mg); '"H NMR
(400 MHz, CDCls): 6 2.30 (s, 6H), 2.23-2.18 (m, 4H), 1.54-1.46 (m, 4H), 1.39-1.35 (m,
4H), 1.30-1.25 (m, 8H), 0.89-0.85 (m, 6H); 13C NMR (100 MHz, CDCl;): & 84.7, 74.9,
49.1,41.1,31.4, 28.8, 28.6, 22.6, 18.8, 14.1; Anal calcd for C,9H33N: C, 82.84; H, 12.07; N,
5.08%; Found: C, 82.65; H, 12.17; N, 4.95%.

\
Vi

1,5-Di(cyclohex-1-en-1-yl)- N, N-dimethylpenta-1,4-diyn-3-amine (3k): Brown liquid (90%,
120 mg); 'H NMR (400 MHz, CDCls): 8 6.11-6.09 (m, 2H), 4.52 (s, 1H), 2.33 (s, 6H), 2.12-
2.05 (m, 8H), 1.61-1.53 (m, 8H); '3C NMR (100 MHz, CDCls): 8 135.2, 120.2, 86.1, 81.0,
49.8, 41.1, 29.3, 25.6, 22.3, 21.5; Anal calcd for C;9H,sN: C, 85.34; H, 9.42; N, 5.24%;
Found: C, 85.23; H, 9.47; N, 5.15%.

\N/

Z

1,5-Dicyclopropyl-V, N-dimethylpenta-1,4-diyn-3-amine (31): Yellow liquid (65%, 60
mg); 'H NMR (400 MHz, CDCly): 6 4.21 (s, 1H), 2.27 (s, 6H), 1.26-1.23 (m, 2H), 0.76-0.74
(m, 4H), 0.73-0.69 (m, 4H); 3C NMR (100 MHz, CDCl;): 6 87.7, 70.0, 49.1, 41.1, 8.3, -
0.4; Anal caled for C;3H7N: C, 83.37; H, 9.15; N, 7.48%; Found: C, 83.21; H, 9.29; N,
7.34%.
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N,N-Dimethyl-1,9-diphenylnona-3,6-diyn-5-amine (3m): Brown liquid (90%, 141 mg);
'"H NMR (400 MHz, CDCl5): 6 7.30-7.27 (m, 4H), 7.23-7.20 (m, 6H), 4.26 (s, 1H), 2.85 (t,
J =17.6 Hz, 4H), 2.53 (t, J = 7.6 Hz, 4H), 2.23 (s, 6H); *C NMR (100 MHz, CDCl;): 8
140.7, 128.6, 128.4, 126.3, 83.9, 75.5, 49.1, 41.1, 35.2, 21.0; Anal calcd for Cy3HysN: C,
87.57; H, 7.99; N, 4.44%; Found: C, 87.35; H, 8.11; N, 4.32%.

N

N

ogline

N,N-Dimethyl-1-phenyl-5-(p-tolyl)penta-1,4-diyn-3-amine (3n): Yellow liquid (85%, 116
mg); '"H NMR (400 MHz, CDCl;): 8 7.50-7.48 (m, 2H), 7.38 (d, J = 8.0 Hz, 2H), 7.33-7.30
(m, 3H), 7.11 (d, J = 6.8 Hz, 2H), 4.76 (s, 1H), 2.47 (s, 6H), 2.34 (s, 3H); *C NMR (100
MHz, CDCl;): & 138.6, 132.0, 131.9, 129.1, 128.5, 128.3, 122.8, 119.6, 84.6, 84.5, 83.7,
82.9, 50.2, 41.5, 21.6; Anal caled for C,oHoN: C, 87.87; H, 7.01; N, 5.12%; Found: C,
87.69; H, 7.12; N, 5.01%.

N,N-Dimethyl-1-phenyl-5-(m-tolyl)penta-1,4-diyn-3-amine (30): Yellow liquid (88%,
120 mg); 'H NMR (400 MHz, CDCls): 8 7.51-7.48 (m, 2H), 7.32-7.29 (m, 5H), 7.20 (t, J =
7.6 Hz, 1H), 7.13 (d, J = 7.6 Hz, 1H), 4.77 (s, 1H), 2.48 (s, 6H), 2.33 (s, 3H); 13C NMR
(100 MHz, CDCl5): 6 138.0, 132.6, 132.0, 129.4, 129.0, 128.5, 128.3, 128.2, 122.7, 122.5,
84.8, 84.6, 83.7, 83.2, 50.2, 41.5, 21.3; Anal calcd for C,o0H;oN: C, 87.87; H, 7.01; N,
5.12%; Found: C, 87.68; H, 7.15; N, 4.99%.
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5. ™H and *C NMR Spectra for the Synthesized Products
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PROCRO 3
F2 = Acquisition Parameters
Date_ 20130311
Time 20.4%
TRSTRUM spact
PRORRD % mm FARRD B/
PULFROG 2gpg 1l
T IZT6R
SOLVENT CcDCLY
NS e
Dg 2
SWH 20038 . 461 Wz
FIDRES 0.713596 Hx
o] 0.6816244 aec
RG 3T.28
] 20.800 usac
DE €.50 usec
TE 258.6 K
Dl 2.00000000 sec
Di1 @. 03000000 sec
T0O 1
srzenems CHANHEL f1 swemw=e
N1 13C
Pl #.90 uses
FLW1 54 . 00000000 W
SFO1 100, 6278508 MHz
s teinmere. CHANNEL 3 s
CPOPRGZE waltzlé
HUC2 1R
PCFRI 80,00 usec
PLNZ 12.00000000 W
FLW1Z 0. 40792999 W
FLW13 9.2610T001 W
sFo2 400, 1516006 MHz

F2 - Processing parameters

51 16384

SF 100, 6177880 WHz
WO EM
558 2

LB 1.00 Hz
GB Q

FC 1.40

1

T T T T T T T T T T T T
1%0 180 170 160 150 140 130 120 110 100 30 80

518

50

40

T
10 ppm



4.740

2.460

s Gien

Current Data Parameters
H D

AME r. A HAJRA 2014

EXPNO 612

PROCNO 1

FZ - Acquisition Parameters

Date_ 20140725

Time 12.58

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG 2g30

0 32768

SOLVENT coCl3

S 24

bs 2

SWH 8223.685 Hz

FIDRES 0.250967 Hz

AQ 1.9923444 sec
B7. 688

oW 60.800 usec

DE €.50 usec

TE 2985.3 K

D1 1.00000000 sec

TDO i

===czumes CHANNEL f] smsssess=
NUCL 1H

Pl 14.75 usec
PLW1 11.99499%89 W
SFO1 400.1524711 MHz

F2 - Processing parameters
SI 16384

SF 400.1500090 MHz
WOW EM

558 ]

Le 0.30 Hz
GB ]

RC 1.00
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‘II’ “N’ \" \V | | Current Data Parameters
NAME Dr. A MAJRA 2014
EXPHO €11
FROCRO 1
F2 = Acqulsition Parameters
» Date 20140725
Time 13,24
THETRIM Epact
PROBHD 5 mm PASBO BB/
FULPROG 2gpg30
™ krgl]
SOLVENT e o ]
NS 512
bE 2
EWH 24038, 461 Hz
FIDRES 0,73355& Hz
AQ 0. 6A16244 sec
3 RG BT.66
] 20.800 usec
DE 6.50 usec
TE 296.3 K
ol 2.00000000 sec
pii G.03000000 sec
] 1
wewee==e CHAMMEL ] --———ee=
RuCL 13C
Pl 8.90 usec
PLN] 5400000000 W
EFOL 1006278568 MHZ
==memmss CHANNEL [2 se=ssses
CPDPRGZ waltzlé
ROCE 1
PCPD2 BD.O00 udec
PLN2 12.00000000 W
PLW1Z 0.407525955 W
PLW13 0.26107001 W
sFo2 400.1516006 MEz
F2 - Processing parhmeters
51 16384
SF 100.6177E51 Mz
Wow
558 L]
LE 1.00 Hz
GB a
BC 1.40
T T T T T T T T T T 1 L) U 1
180 180 170 160 150 140 130 120 110 100 90 80 50 40

S20
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Current Data Parameters
NAME Dr. A HAJRA 2014

4177
472
164
455
447
442
260
gaz2
017
005
000
996
984
479
4.763
2.470

EXPFRD 627

FPROCKD 1

F2 = Acquisition FParametecs

Date_ 20140727

Time 12.13
H“‘|'~.]"f INSTRIM apect

PROBHD 5 mm PARBO BB/

PULFROG zg30

TD 327¢a

SOLVENT Cocll

LR 32

DS 2

SWH B8223.685 Hr

FIDRES 0.250967 Hz

AQ 1.9923444 sec

RG 54.07

DW &0.800 usec

DE .50 usec

TE 295.5 K

Dl 1.00000000 sec

0O 1

wuseewes CHANNEL fl sessassew

HUC1 1H

Fl 14.75 usec

FLW1 11.99495585 W

SFOL 400.1524711 MHz

F2 - Processing pacameters
51 16

SF 400.1500090 MHz

WDW EM

58B o

LB 0.230 H=z

GB o

BC 1.00
)l—_l »

S21



1

—163.95
——161.47

96
a7

133
<133

118.64
118.80
115.77
115.55

<
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Current Data Parameters
Dr. K HAJRA 2004
628

EXFND

FROCHG L

Fi = Acquisition Parameters

Date_ 20140727

Time 12.42

INSTRIM BpeCT

PROBHD 5 mm FABBO BB/

PULPROG zgpgdd

e} 32768

SOLVERT CBCl3

NE 512

iy 2

SWH 24034.461 Hx

FIDRES 0.733596 Hz
0.68162494 sac

G 44,07

oW 20,800 usec

oE 6.50 usec

TE 296.5 K

ol 2.00000000 ses

o11 0. 03000000 sec

D i

= CHAMMEL f] ========
13c

8.90 uaec
54. 00000000 W
SFO1 100. 6278588 Mz
mmmmm—e= CHANNEL {2 mesm=s==
CPDPRG2 waltzlh
MOC2 1
PCPD2 80,00 usec

PLWZ 12. 00000000 W

FLWLZ 040792993 W
FLW13 0.26107001 W
SF02 400.1516008 MRz

F2 = Processing pacrameters

T
190

L]
1B0

L
170

T
160

T
150

LI
140

L]
130

L}
120

T
110

T
1p0

80

S22

T
80

T
70

&0

50

T
40

30

20

T
10

BF 1006177880 MHz
WOW EM
58 a
Le 1.00 Hz
GB ]
BC 1.40
1
ppm



7.220
7.202
7.193
7.187
7.130
7.127
T.123
T.106
7.101
T.089
6.985
6.969
6. 968
6963
6.958

I

4.690
2.39%

shGRdn

Current Data Parameters

NAME Dr. A HAJRA 2015
EXFHO ITe
FPROCHO 1
F2 - Acquisition Parametars
Date_ 20150716
Time 12.13
INSTRIOH spect
PROBHD 5 wm PABBO BB/
FPULPROG 2g30
™ 32768
SOLVENT cDCl3
K& 32
o0& 1
SWH 8223.685 Hz
FIDRES 0.250967 Hz
A 1.59923444 sec
RG 106,66
oW 60,800 usec
DE 6.50 usec
TE 257.6 K
ol 1.00000000 sec
TDO 1
soemssns CHAHNEL f] sessssses
NUC1 1K
Fl 14.75 usec
FLWL 11.99495989 W
SFOl 400.1524711 MHz
F2 - Processing parametars
51 16384
sr 400. 1500383 HHz
WhH EM
5Em a
LB 0.30 Hz
GB 0
FC 1.00

L & ,

T 1
2.0 1.5 1.0 0.5 ppm

q.21%
20~ =
.15 = =]

S23



— 163,67
—=161.22

/
%

130.0%
129.%6

127.9%

127.92
124.4%

124.3%

118.98
118.76

116.14

115.93

84.42

<
<

63
61

a3
83

77.16
76.84

77.47

—50.14

—q1.57

oy

Cugrent Data Paraneters

EAME Dr. A HAJRA 2015
EXPRC 380
X FROCHO i
-
F2 = Roguisiction Paraneters
Cate_ 20150718
Time 13.06
TNETRIM BpECE
FROBMD S mm FABBO BB/
PULPROG zqpg 30
TD Ja 768
SOLVENT ol
M3 512
bs 2
SWH Z4038.461 Hz
B FIDRES 0.7335%6 Hz
0. 6816244 aec
BE 106 . 66
o 20,800 usec
DE 6.50 usec
TE 298.9 XK
o1 Z.00000000 sec
pll 2.03000000 sec
TN 1
semesnee CHANNEL £] ====m——-
HUC1 13C
El 8.50 usec
PLW1 £4.00000000 W
SFO1 100.6270588 MHz
=mmmme—— CHANKEL {2 ===sssss
CPOFRGE waltzlf
2 1H
PCRD2 80,00 usec
FLW2 12.00000000 W
FLW1Z 0. 40TI2E0S W
FLW13 0. 26107001 w
IFOZ 400, 1516006 MHz
Fi - Processing paramaters
51 16384
5F 100, 6177836 MHz
oW BEM
S5m (1]
LB 1.00 Hz
GR o
BC 1.40
1l : LTS h | .
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 T0 60 50 40 30 20 10 ppm

S24



7.410
7.408
7.403
7.401
7.183
7.175
7.170
7.163
7.072
7.069

059

T
7.057

4.658

2.378

-

ahGRen

Current Data Farameters

HAME
EXPRO
PROCED

De. A MAJEE
275
1

F2 - Acquisition Parameters

Date_
Time
INSTRIM
PROBHD
PULFPROG
TD
SOLVERT
NS

20130312

20.58

apect

5 mm PAEBBO BB/
zg30

32768

cDC13

24

2
8223.685
0.250967

1.9923444
54.07
60.800
.50

297.
1. 00000000
1

Hz
Hz
sec

usec
usec

sec

s======= CHANNEL fl ========

Hocl
Fl

FLW1
SFO1

S25

18

14.75
11.99499085
400.1524711

400.1500407
EM

a
0.30

a
1.00

usec
W
MHz

F2 - Processing parameters
1638

MHz

Hz
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M ed el o "o D o - B "
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Current Data FParameters
Dr. A MAJEE
X PHO 287
FROCND 1
g F2 = Boquisicion Parameters
Date_ 20130314
b il Tine 13.00
N INSTRIM spect
PROBHD 5 mm PREBRO BB/
PULPROG zgpg il
D I2TER
SOLVENT CDC13
us zo
DS 2
- SWH 240348461 HE
3i S FIDRES 0733596 Hz
A AQ D.6E1E244 sec
RG .07
ped 20.800 usec
DE .50 usec
T® 294.0 K
Bl 2.00000000 sec
D1l 0.03000000 sec
DO 1
mmmmmmen CHANNEL £1 ssmsssme=
MR el
Pl B.90 usec
PLW1 54.00000000 W
SFOL 100,62 TBSE8 WHZ
ssszszes CHANNEL {2 sasssszas
CPDPRG2 waltzlé
RUCZ 1H
FCFRZ B0.00 ussc
ELWZ 12, 00000000 W
FLW12 0.4079255% ¥
PLW13 0.26107001 w
aro2 400,1516006 MEZ
F2 = Procesaing parameters
81 16384
aF 100.€177907 MAz
W EM
55B ]
s 1L.00 Bz
GB ]
PC 1.40
sttt - v - e oyttt ooy .
¥ L L ! T L] T T T T T T T T T T T T T 1
180 180 170 160 150 140 130 120 110 100 90 80 70 6 50 40 30 20 10 ppm

S26



T.261

4.284
£.279
§.274
&.268

<

3

B R
Current Data Parameters
NAME Dr. A MAJEE
EXPHO 258
PROCHD 1
F2 - BRogquisition Parameters
Date_ 20130309
Time 16.12
INSTROM spect
PROBHD 5 mm PABBO BB/
PULEROG 2g30
TD 32768
SOLVENT cocly
NS 32
0s 2
SWH B223.685 Hz
FIDRES 0.250967 Hz
p-%a) 1.9823444 sec
EG 47.25
] 60.0800 usec
DE 6. 50 usec
TE 295.T K
ol 1.00000000 sec
™D 1
eessssss CHANNEL [l ssssss==
HUC1 1H
Pl 14.75 usec
PLW1 11.99439989 W
SF01 400.1524711 MHEz

FZ = Proceasing parameters

S27

51 16384

SF 400. 1500067 MHz
WDW : EM
S5B o

LB 0.20 Hz
GB o

BC 1.00

1

ppm
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Current Data Paraneters
HAME br. A MAJEE
EXFPHOD 263
FROCHO 1
F2 = Acguisition Parameters
Dats 20130311
“-\N/ Time 19.46
IHSTRUM spact
PROBED 5 mmn PRABBO BB/
PULPROG zgpgdd
32768
SOLVENT cocll
HE 214
ns 2
SWE 24038.461 Hz
FIDRES 0.733396 Hz
A 06816244 sec
B 57,28
7 o 20,800 uses
3j DE 6.50 usec
TE 297.3 K
3! 2.00000000 sec
o1l 0.03000000 sec
TDO 1
memmm—ee CHANNEL £1 me=—=—==
wuCt 13C
Fl #.90 usec
Pl 54 . 00000000 W
S0 100.627B588 MEZ
ssssssss CHAMNEL [ sssassss
CPOFRG2 walczlé
HOC2 1H
PCRDZ Q.00 usec
PLWZ 12, 00000000 W
PLW1Z 0.4079299% W
PLW13 0.26107001 ¥
EFO2 400, 1516006 MHz
F2 = Processing parameters
&1 1
EF 100,6177842 MEz
WO EH
s58 a
LB 1.00 Hz
GB [
B 1.40
-
aérem e N P e s L‘.
T T T T T T T T T T T T T T T T T T L} 1
190 180 170 160 150 140 130 120 110 100 a0 8o 70 &0 50 40 30 20 10 ppm

S28
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Current Data Parameters

MAME Dr. A HAJRA 2014
’ EXPRO £33
PROCND 1

F2 - Rcquisition Parameters

Date_ 20140728
Time 11.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
™D 32768
SOLVENT cDCl3
N5 32
oS 2
SWH §223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
BG 32.25
oW €0.800 usec
DE 6.50 usec
TE 295.6 K
ol 1.00000000 aec
TDO 1
ssssssss CHANNEL [l sessss==
HUC1 1H
Pl 14.75 usec
PLW1 11.99459569 W
SFO1 400.1524711 MHz
F2 = Processing parameters
51 16384
SF 400.1500090 MEz
WD EM
588 L]
LB 0.30 Hz
e Q
PC 1.00

S29
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190 180 170 160 150 140 130 120 110 100 30 80 10 L1 50 40 30 20 10 ppm

S30

-2y

rent Data PAFamatars

AR Be. A BATRA 2014
PN LE
FROCHD
F? - Apquisition Parameters
Dace_ 20140728
Tiee 12.08
THSTRIOM spaCct
PROBAD 5 mm PASBO BB/
PULPROG gpgi0
pral ]
SOLVENT oLy
NS 512
D= Z
SHH 24038.461 Kz
FIDRES 0.73359E Kz
A 06016244 sec
hG 32,05
[ 20,800 usec
DE .50 usec
TE 6.7 K
bl 2. 00000000 sec
1381 0.03000000 sec
™8 1

mmammme CHANNEL f] =======—
wcl 13

0.9 uhec
FLM1 5400000000 W
EFO1 100, 62TRSER W
e L (2 =e=esses
CROPREE wWalrzle
| i I
PCPD2 @000 waec
FLNZ 12, 000S0000 W
FLW1Z 0, 407TH2IRR W
FLW13 0.26197001 W
SF02 400.1516006 HHE

F2 - Processing parameters
81 16384

8F 100.617THR0 WHz
WO B
-1 o

La i.00 Mz
GH o

PC 1.4
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o

T.28

4.217

sk

Current Data Parameters

NAME Dr. A HRJRA 2015
EXFRG 638
FPROCNO 1

F2 - hequisition Parameters
Date_ 20150922
Time 12.20
IHSTRUM spect
PROBHD 5 =m PRBBO BB/
PULPROG 230

TD 32768
SOLVENT CDCL3

N3 32

DS 1

SWH 8223.685 Hz
FIDRES 0.250987 Hz
AQ 1.9923444 sec
BG 135.7

oW 60,800 usec
DE 6.50 usec
TE 296.9 K
ol 1.00000000 sec
TDO 1

memmmmss CHANNEL Fl sss=sss=s

Hucl 1H

Fl 14.7% usec
PLW1 11.99499589 W
SF01 400.,1524711 HHz
F2 - Frocessing parameters
51 16364

5F 400, 1500089 MHz
WK EM
558 0

LB 0.30 He
GB &

PC 1.00

S31
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Current Data Paramerers
B = Dr. A ¥AJRA 2015
M o
FPROCHQ 1
2 - Roguisition B RETETS
L] 201
24038, 461 Kz
2.
smmzamms CHRHNEL £1
RLEC1
Pl
PLM1
S0l
=memmews CHAHNEL £7 sammum
3 walez
&0.
< QO 0D 0
A0TI29
26107001 w
R E-5 L1
ging paramotaors
16384
100.617T836 MHz
EM
1.00 H
1.4
T T T T T T T T T T T T T ] T T T T T
10 180 170 160 140 13 120 1] 100 o0 a0 10 o a0 a0 30 20 10 O ppm



7.309
7.280

<277
7.272
7.260
7.221
7.226
1-213
7.207

-

4.2668

sk

Current Data Parameters

HAME Dr. A HBAJRA 2015
EXPNO &7
FPROCHNO 1

F2 - Acquisition Parameters
Date_ 20150924
Time 10.34
INSTRUM spact
PROBHD 5 mm PABBO BB/
PULFPROG zg3l

™ 32768
SCLVENT cocll

N3 Pl

oS 1
SWH B223,685 Hz
FIDRES 0.250967 Hz
RO 1.9923444 sac
G 92.46

DH 60,800 usec
DE 6.50 usec
TE 285.5 K
Dl 1.00000000 sec
DO 1

ssnsssss CHANNEL f] =sssssss
HUC1 1B
Pl

S33

14.7% usec
PLM1 11.95949998% W
srol §00.1524711 MHz
F2 - Processing parameters
a1 Le3es
3F 400.150008% MHz
WD EM
SsB o
LE 0.30 Mz
GB 1]
BC 1.00
1
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Current Dats Paramerers
HEME . A HAJRR 2015
FZ - Roguisitipn Peprameters
M Epac
N % mm PARBO BB/
Tgpg 3t
2TEE
coclld
Bog
2
24038 . 461 Hz
0. TIFSHE Mz
G.BE16244 se
B7.66
20,800 gmec
6.50 usac
287.2 K
2.00000000 sec
C.03000000 aec
1
e —— CHAMHEL £1
WuCl
. Fl 8.9 uses
PLW1 54 . 00000000 W
&rol 1006278588 MHe
mmmmmmme CHANHEL f2 ssweese-
waltzlé
1M
80,00 usec
12, 00000000 W
0, 40792950 W
0.26107001 W
P02 400, 1216006 MHz
F2 = Procesaing paramstars
BI il ]
ar Lod. & MHz
WO
S5B 0
LB 1.00 Hz
8 o
FC 1.40
L ' l

L T T 1 1
130 180 170 160 150 140 130 120 110 100 90 B0 T0 ol L] 40 30 20 10 ppm

S34



— . TER

3n

LA

Current
HAME
EXPRO
PROCHO

argren

Data Parameters
Dr. A HAJRA 2015
671

1

F2 - hogquisition Parameters
201 2

INSTRIM
PROBHD
PULPROCG
TD
SOLVENT

memmmmme CHAMMEL. f£1

RUC1
Pl

FLWl
SFOL

'
5.58
spect
5 mm PRBED BR/
2530

32748

B223.685 Hz
0.250967 Hz
1,9923444 sec

106,66

E0.800 uaec
6.50 usec
297.8 E
1.00000000 sec

14.75 usec
11,.90499589 W
#00.1524711 MEz

F2 = Processing parameters

51
5F
WDH
5]
LE
GB
PC

=

1.06

S35

16384
400, 1500090 MHz
EM
1]
0.30 Hz
0
1.00
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Current Data Parameters

NANE Dr. Rk HAJRA 2015
EXPNO 680
PROCRO 1

f2 - Acquisition Parameters
Date_ 0151001
Time 12.05
INSTROM spact
PROBHD 5 mm PREBO BBS
PULPROG 2930

D 32768
ZO0LVENT ChDCL3

N3 4

[1}:4 i

SWH B223.685 Hz
FIDRES 0.250967 Hz
AR 1.9923444 aec
G .

DW 60,800 usec
DE 6.50 usec
TE 295.5 K
Dl 1.00000000 asec
TDO 1
======== CHANNEL fl =scossss
HUCL 1R

Pl 14.75 ysec
FLWL 11.99496598% W
SFOL 400.1524711 MHz
FZ = Processing parameters
31 16384

3F 400. 1500090 MHz
wWOW EM

358 i}

LB 0.30 Hz
GB a

B 1.00

S37
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—_—50.20
41.5
21.3

a

e :
IMETRUM Spot

FROBED 5 mm PARBO BBS
PULPROG Zgpg3a

0. 396 Nz
0. EELEI4A sec
62,63

20,800 vaec

Processing par

100. 61

T T T T T T T T T T T T T T 1
0 140 130 120 110 100 30 BO 70 &0 50 40 0 20 10 ppm

190 180 170 160

=
L =
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