Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2015

Supporting Information

Iodine-catalyzed regioselective thiolation of imidazo[1,2-a]pyridines using
sulfonyl hydrazides as a thiol surrogate

Avik Kumar Bagdi,” Shubhanjan Mitra,” Monoranjan Ghosh “ and Alakananda Hajra**
“Department of Chemistry, Visva-Bharati, Santiniketan-731235, India

E-mail: alakananda.hajra@visva-bharati.ac.in

Table of Contents
General experimental methods  .......... ... ... 2
Experimental procedure for synthesis of compounds 3aa.......... 2
Experimental procedure for synthesis of compounds S & 7........ 2-3

'H and C NMR spectra for all compounds .......... ... 5-46



General: 'H NMR spectra were determined on a Bruker 400 (400 MHz) spectrometer as
solutions in CDCl;. Chemical shifts are expressed in parts per million (8) and are referenced to
tetramethylsilane (TMS) as internal standard and the signals were reported as s (singlet), d
(doublet), t (triplet), m (multiplet) and coupling constants J were given in Hz. °C NMR spectra
were recorded at 100 MHz in CDCl; solution. All reactions were carried out in open air
conditions. TLC was done on silica gel coated glass slide (Merck, Silica gel G for TLC). Silica
gel (60-120 mesh, SRL, India) 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. All the

imidazopyridines were synthesized by following reported methodology.'

1. Typical procedure for the synthesis of 2-phenyl-3-p-tolylsulfanyl-imidazo[1,2-
a]pyridine (3aa):

To a solution of 2-phenyl-imidazo[1,2-a]pyridine 1a (97 mg, 0.5 mmol) in ethanol (0.1 mL), p-
toluene sulfonylhydrazide 2a (110 mg, 0.6 mmol) and I, (20 mol-%) was added. The mixture
was stirred at 70 °C for 10 h (TLC). After completion, the reaction mixture was cooled to room
temperature and ethanol was evaporated. Subsequently, the mixture was extracted with
dichloromethane (5 mL) followed by washing with brine (3 mL). The combined organic phases
were dried over anhydrous NaSOs4. The crude product was concentrated in vacuo and was
purified by column chromatography on silica gel using petroleum ether/ethylacetate (15:1 to

10:1) as eluent.

2. Typical procedure for the synthesis of 6-phenyl-5-(p-tolylthio)imidazo[2,1-b]thiazole
(5aa):

A mixture of 2-phenyl-imidazo[1l,2-a]thiazole 4a (100 mg, 0.5 mmol) and p-toluene

sulfonylhydrazide 2a (110 mg, 0.6 mmol) was stirred in presence of I (20 mol%) in ethanol (0.1

mL) at 70 °C for 10h (TLC). After completion, the reaction mixture was cooled to room

temperature and extracted with dichloromethane (5 mL) followed by washing with brine (3 mL)

and dried over Na,SO,. After evaporation of solvent the crude product was purified by column

chromatography on silica gel using petroleum ether/ethylacetate as eluent.



3. Typical procedure for the synthesis of 2-Phenyl-3-p-tolylsulfanyl-
benzo[d]imidazo[2,1-b]thiazole (7aa):

A mixture of 2-phenyl-benzo[d]imidazo[2,1-b]thiazole 6a (125 mg, 0.5 mmol) and p-toluene

sulfonylhydrazide 2a (110 mg, 0.6 mmol) was stirred in presence of I (20 mol%) in ethanol (0.1

mL) at 70 °C for 10h (TLC). After completion, the reaction mixture was cooled to room

temperature and extracted with dichloromethane (5 mL) followed by washing with brine (3 mL)

and dried over Na,SO,. After evaporation of solvent the crude product was purified by column

chromatography on silica gel using petroleum ether/ethylacetate as eluent.



'H and °C NMR spectra
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TDD 1
mmumsass CHAMNEL fl ==s==s=s=
WuCl 130
Fl B.90 usec
FLW1 54. 00000000 W
SFO] 100.62TESEE MHZ
mmmmmm== CHANNEL £2 ========
CPOFRG2 waltzl6
UL 1
POPDZ 80,00 wsec
FLNZ 12.00000000 W
PLN1Z 0.407929%3 W
FLW12 0.26107001 W
SFO2 400.1516006 MHz
F? - Processing parameters
Sl 16384
aF 100.6177939 MHz
WIW EM
S5B L
LB 1.00 Hz
GH 0
PC 1.40
L
T T T T T T T T T T T T T T T T T T T 1
180 180 170 160 150 140 130 120 114 100 a0

80 70 60 50 40 30 20 10 ppm
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9.187
9.152
9.148
a. 600
a.580
4.356
a.338
a.212
a.208
8,206
B.193
a.181
g.187
7. Te0
7.737
T.6807
7.587
T.567
7.404
7.401

7.386
7.383
7.378
T.364
7.362
7.2862
7.040
7.020
6.5943
6.928

6,913
6,907
2,255

|
|

afGRen

Current Data Farameters

HAME Dr. A HAJRA 2014
EXFNG 873
PROCHO 1

F2 - Boguisition Parameters
Date 20140903
Time 11.52
INSTEUM spect
FROBHD 5 mm PREBO BB/
FULPROG zgal

o 32768
SOLVENT chCl3

NS 24

DE 2

SWH 4223, 685 Hz
FIDRES 0.250967 Hz
f:1u) 1.9923444 sec
RG BT.66

oW 60,800 usec
LE 6.50 usec
TE 300.8 K

[ 1.00000000 sec
DD 1
-------- CHRNHEL {1 ===m===-
HUCl 1H

Fl 14.75 usec
PLW1 11.9945%380 W
SF0L 400.1524711 MHz

5F
WOW
S5B
LB
GB
PC

11

10

=t
=
-

T
g

L
-

T

I

3.14

T
6 5 q 3 2 p & Ppm

23

F2 - Processing parameters
51 16384

400.1500076 MHz
EM

il

0.30 Hz
]

l.00
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=D P AD
LR RN o ]
0 [~ D W
=TT oM
e e

130.77

124.73

123.35

123.15
117.98

108.63

Wz

T7.48
T1.1l6
Th.84

\4

21.01

s

Curpent Data Paramerers

HEME Dr. A HRJRA 2014
EXFPNO Ba4
BROCHO 1
FZ - Roquisicion Parameters
Data 20180013
Tima~ 16.25
Fl INSTRUM spect
5 mm PREBC BB/
Egpg30
32768
COCL3
2 512
2
24D3B.4El Hz
0.7335%6 Hz
g 0. BELG244 sec
B BT.6E
oW 20 800 usec
CE .50 usec
TE 300.7 E
ol 2, 00000004 sec
o1l 0.03000000 sec
i) 1
Sssssse= CHANNEL [] ========
HUC1 13
Pl E.90 usec
PLW1 5400000000 W
SFIl 100.6276588 MHz
memmsmes CHANNEL {7 m====ee=
waltzld
1H
BL.00 usec
1200000000 W
D.40752593 W
026107001 W
d00. 1516006 MHz
FZ = Procesging parameters
5T 16364
EF 100, 6177665 Mz
WO EM
SER a
LB 1,00 Az
GB a
BC l.40
l bl FerT e
y gl y . oy
T T T T T T T T I T T L] 1 T T T T T T
180 180 170 160 150 140 130 120 110 100 90 g0 70 &0 50 40 30 20 10 ppm
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w4 un uy - m -~ — u oo
mElY SEy manmen S -ggn
CEmeE e BB ES LY
\J V \j J \EV V ‘ | Current Data Parameters
HAME Dr. A HAJRA 2014
EXPHO G944
CHg PROCHOD 1
e F2 - Requisition Parameters
| Date_ 20140827
Time 20.1%
INSTROM spect
HaﬂO\S PROBHD 5 mm PABBOD BB/
PULPROG 2930
™ 32768
SOLVENT CDCl3
NS 32
DS 2
SWH 4223.685 Hz
CF3 FIDRES 0.250967 Hz
e} 1.9923444 =ec
BG 47.25
DO &0.800 usec
DOE 6,50 usec
TE 297.9 K
ol 1.00000000 =sec
TDO 1
s=s===== CHANNEL fl =======
HUCL 1H
Fl 14.75 usec
PLWL 11.5549958% W
sFol 400.1524711 MHz
F2 - Processing parameters
51 16364
SF 400.1500113 MH=z
WoW EM
558 [+]
LB 0.30 Hz
GB 4]
PC 1.00

25
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I T L e T g frraike i Current Data Parameters
HAME Dr. A HAJRR 2014
EXFHD 945
PROCHD bl
CI-I3 F2 - Acguisition Parameters
Date_ 20140527
e TLlme 20.37
| INSTRUM spect
PROBHD 5 mm PFABBO BB/
FULFROG zgpaal
TR 32768
HeC SOLVENT CBC13
HE 20
0s 2
SWH 2403E.461 Hz
FIDRES 0. 7IIS9E Hz
A 0.6816244 sec
RG 47.25
CFz i} 20.800 uses
LE 6,50 usac
TE 298.8 K
D1 2.00000000 sec
D11 0.03000008 sec
TG 1
wew=sses CHANHEL fl =s==s=e-
HUCL 13C
Fl .90 usec
FLW1 5400000000 W
SFOL 100.62785688 HHz
- = CHANMEL £2 = =a
CPOPRGE waltzlk
wuc2 1H
PCEDZ ED.00 uses
FLWZ 1200000000 W
FLN1Z D.40752935 W
FLW13 0.26107T001 W
SFO2 400,1516006 HHz
F2 - Processing pacamebters
51 163894
8F 100.617THB1 MHz
WOH EM
558 L}
L 1.00 Hz
GB [t
PC 1.40
l \ |
T T T T T T T T T T T T 1
170 160 150 140 130 120 110 100 an 80 20 10 ppm
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Current Data Parameters
HAME Dr. A HAJRA 2014
EXPHD 950
PROCHND 1
| F2 - hoguisition Parameters
Date_ 20141010
Time 20.47
ch INSTRUM spect
PROBHD 5 mm PABBO BB/
PULEROG zg30
TD 12768
SOLVENT CoC13
M3 24
D5 2
SWH 223,685 Hz
FIDRES 0.250%67 Hz
] 1.9923444 sec
Rz 37.83
oW a0.800 usec
DE 6.50 usec
TE 296.1
D1 1.00000000 sec
TCO 1
s======= CHANNEL ] ssssss==
HOC1 1H
Fl 14.75 usec
FLW1 11. 99459969 W
SEGL 400, 1524711 MHz
F2 - Processing parameters
5T 16364
SF 400, 1500037 MHz
Wow EM
S5B 0
LB 0.30 Hz
GB o
BC 1.00
LT

L
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EXFNO
FROCHO

1/////// L\V Cucpent Data Paransters
HAME Dr. A HAJRA 2014

552

1

N FULFAOG zapgil

LPF apg il

HzC S O I2TEH
-__\ SOLVENT coc1d

HE 160

2

- Aoguisition Farameters
te 20141011
Time 11.43
IHSTRUM Epact
FROGHD 3 mm PABED BB/

r ns
EWH Z4036.461 Nz
o FIDRES 0.733596 Hz
] D.6816244 s8¢
RG 17.83
Lot 20,800 usac
DE E.50 usec
TE 296.6 K
Dl 2.00000000 sec
pii &, 03000000 582
OO 1
=== CHANNEL £] =w=====w=
HIRC1 13C
Fl 8,50 usec
FLW1 54. 00000000 W
SFOL 100, 62TH5EE MHz
memmmmme= CHANNEL [2 ====———
CFDFRG2 waltzlé
HUC2 1k
PCFDZ B0, 00 usec
FLIZ 12, 00000000 W
FLW12 0.4079295% W
FLW13 0, 26107001 W
SFO2 400, 1516006 MEZ
F2 = Procesgsing parameters
s1 16384
8F 100, 6177360 MHZ
NOW M
558 i
La 1.00 Kz
GB [
EC 1.40
s s ANAb s e ot .- - e
T T T T T T T T T T T T T T T T T T T 1
190 180 170 10 150 140 130 120 110 100 90 80 70 80 SO 40 30 20 10 pem
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2.211

agxen

Current Data Parameters

HAME D¥. A HAJRR 2014
EXFPHO 951
PROCHO 1

FZ - Acguisition Parameters
Date 20141010
Time 20.50
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG =930

Th 32768
SOLVENT CcDC13

HS 24

5] 2

SWEH B223.6B5 Hz
FIDRES 0.250967 Hz
BQ 1.5923444 sec
RG 32.28

oW 60.B00 usec
DE .50 usec
TE 296.0 K

)8 1.00000000 sec
TDO 1
mamm=mme CHAHKEL £l ========
HuC1 1H

Pl 14.75 usec
PLW1 11. 99459965 W
SF01 400.1524711 MHz

FZ - Processing parameters
sI 163E4

SF 400.1500136 HMHz
WoW EM

55B o

LB .30 Hz
GB ]

PC 1.00

29
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Current Dats Parameters

HAME Dr. B HAJRA 2014
EXFHO 459
FROCHO 1

F2 - Acguizition Farameters
Data 20141

oLz
Time 11,04
INSTRUM Spact
FROEND 5 mm FRBBO BRS
FULFROG zgpgd0
™ 32768
SOLVENT ChCL3
HS 400
LS 2
SHH 24038.461 HE
FIDRES 0.733596 Hz
AQ 0.6916244 sec
RG 32,25
=] 20,800 usec
CE 6.50 usec
TE 25%.0 K
Ll 2.00000000 sec
o1l 0, 03000000 sac
1

™0 1

mmmmmmmn CHANNEL [] ====————

HUC1 13C

Pl H.90 usac
FLW1 5400000000 W
5F01 100. 6276588 HHz
m=mmmeme CHANNEL £2 =======—
CEDFRGE waltzld

HUCE iH
FCPD2 B0.00 usec
ELWZ 12.00000000 W
FLW1Z 040752999 W
FLW13 0.26107001 W
SF02 40015160046 MHz

F2 - Processing parameters
51 le3ad

iF 100.6177998 MHz
WM EM
358 Q

LE 1.00 Hz
GB a

BC 1.40



2,686

ahGRen

Current Data Parameters

3.03

HMAME Dr. A HAJRR 2014
EXFHOD 10148
PROCHD 1
FZ - Aoguisition Parameters
Date_ 20141026
Time 1%.25
INSTRUM spect
PROBHD 5 mm FABBO BB/
PULFROG zg30
D 32768
SQLVENT cDC13
HE 28
s 2
SHEH 4223,885 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
RiG 30.11
il 680,800 uses
DE 6.50 usec
TE 295.9 K
ol 1.00000000 sec
TDO 1

== CHANMEL fl ===s====
HUCl 1H
Pl 14.75 usec
PLW1 11.9940008% W
SFQ1 400.1524711 MHzZ
FZ = Processing parameters
51 163
5F 400.1500322 MHz
WhHW EM
S5B [+]
LB 0.30 Hz
GB [+]
PC 1.00
1

PE®™
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Current Data Parameters
HAME Dr. B HAJRA

EXFRO 102
PROCRO 1

F2 - Requisition Parammters
Cate 20141026
Time 20.15%
INSTRIM Spast
FROBHD 5 mm BRARBD BE/
FULPROCS L e

HUC1
Pl

FLW1
SF01

CFDP
HUC2
PCEDZ
PLWZ

FLWLZ
FLW13

SF02

24038 .46 Hz
0.733536 Hz

L]
20.800 usec
§.50 usec
296.5 K
2.00000000 sec
003000000 sec
1
CHANKEL f] smsse===
13C
B.90 usac
4.00000000 W
109, 6278588 MHz

m= CHANNEL {2 messse——
F

waltzlé
1H

BO.00 usec
1200000000 W
0.4079255% W
0.26107001 W
400. 1516006 MHz

F2 - Processlng parameters

163684
100. 6178026 MHz
EH
1.09 Hz

1.40
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aRGRen

Current Data Parameters

NRME Dr. A HAJRR 2014
EXEHO 1020
PROCHD 1
FZ - Roquisiticn Parameters
Date_ 20141028
Time 19.43
IHSTRUM SpeCt
S PROBHD 5 mm FABEO BB/
PULPROG 2930
mmﬁ O 32768
m SOLVENT CCC13
K3 20
DS 2
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1,9323444 sec
RG 12,92
oW 60,8500 uses
DE 6.50 usec
TE 285.7 K
D1 1.00000000 sec
T 1
======== [HANNEL f] ===—===—-
HUC1 18
Pl 14.75 usec
PLW1 11.99459%989 W
5F0l 400.1524711 HHz2

SF
WowW
S5B
LB
GB
BC

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

400.1500272
EM

il
0.30

o
1.00

33

FZ - Processing parameters
51 16384

MHz

Hz
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Current Data Parameters

HAMNE De. A HAJRA 2014
EXPHO 1021
PROCHD 1

F2 - Acquisiticn Paramatars
Date_ 20145026

Tine 19.52
THETRIM gpect
FROBHD 5 mm FREED BB/
FULFROG 2gpa30

™D 33Te3
SOLWENT €nell

HE 120

DS 2

SWH 24038.461 Hz
FIDRES 0.733596 Hz
] 0.6816244 aec
RG 12,92

oW 20,000 usec
E 6.50 usec
TE 296.6 K

1 Z2.00000000 sec
0l 0.03000000 sec
Tod 1
=mmmenas CHANMEL f] ssssssas
HUC1 13c

Fl .50 usec
FLH1 54, 00000000 W
EFDL 100, 62TE5HH MHz
==mmm——e CHANHEL £2 sssossss
CPOPRGE waltzlh

wocz 1H
PCPDZ BD.00 user
PLWZ 12, 00000000 W
FLW1Z 0.40792998 W
FLW13 0.2EL0T001 W
SFOZ 400.1516006 MHz
F2 - Processing parameters
51 16384

5F 100. 6178100 MHz
WIW EN

550 o

LE 1.00 Hz
GE o

FC 1.40
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ot

Current Data Parameters

HAME
EXPHD
PROCHO

Dr. A HAJRA 2014
281

FZ2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
T
SOLVENT
HS

(L]

SWH
FICRES
AG

RG

sss===== CHANNEL f1

HuUC1
Pl

PLW1
5P01

20141015
20.18
spect

5 mm PARBEBO EE/
zg30
32768
cpcl3
24
2
8223.4685 Hz
0.250%67 Hz
1.0823444 sec
87.66
60,800 usec
6.50 usec

298.1
1.00000000 sec
1

1H
14.75 usec
11, 99490585 W
400.1524711 MHz

F2 = Processing parameters
16384

400.1500101 MHZ

EM
0

0.30 Hz
0

1.00
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Current Dats Pacameters

HAHE Dr. A HAJRA 2014

EXFPHD 982

PROCHD 1

FZ - hoquisitiion Parameters

Date 20141015

Time 20.39

IHSTRIM spect

PROBHD 5 mm FABBO BB/

PULFPRCG zgpg 30

o 32768

SOLVENT Coe13

HS 400

bs 2

EWH 24038.461 Hz

FIDRES 0.73355%6 Hz
0, 6816244 sec

RG a8T.EE

oW 20,800 usec

DE 6. 50 uzec

TE 298.2 K

01 2,00000000 sec

011 €, DI00AN0D sec

TR 1

mmmmwm— CHANHEL £] =———————

HUC1 13¢

Fl 4,50 usec

PL#1 54. 00000000 W

sFOl 100 . 62TH5EE MHz

==mmmmm= CHANNEL [2 =====———

CFDFRE2 waltzle

N2 18

FCFD2 80,00 usec

FLW2 12.00000000 W

FLW1Z 0.40792599 W

FLW13 026107001 W

aF02 4001516006 HHz

F2 - Processing parameters

I

aF 1006177660 MHz
W EM
SEB q

LE 1.00 Hz
GEB Q

P L.40
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~ Current Data Parametercs

o HAME Dr. A HAJRA 2014
EXPMOQ 738
PROCHO 1
FZ2 - Aocguisition Parameters
Date 20140816
Time 20.35
INSTRIM spect
PROEHD 5 mm PABBO BB/
PULEROG zg30
TD 32768
SOLVENT CoCLE
NS 3z
] 2
SWH B223.685 Hz
FIDRES 0.250967 Hez
A 1.9%23444 sec
EG a7.66
oW &0, 800 usec
DE 6,50 usec
TE 206.2 K
ol 1.00000000 =ec
DO 1
snsmemms CHANMNEL fl =s======
nucl 1H
Pl 14.75 usec
PLH1 11.33459%09 W
SFO1 100.1524711 MH=z
F2 - Processing parameters
51 16384
&F 400, 1500377 MHz
WOW EM
SEB ]
LB 0.30 Hz
GB 0
PC 1.00

[

T T T
10 -]

r) [ 5 q 3 z 1 FPR

B

L 04
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e mEsosesen eSS o e i

. A 20

o (L bk o s o s o P A EXPNO 718
FROCHD 1

H J Wu/// I W F2 - Acguisition Parameters
Dake_ 20140816
Timne 21,08
IHSTRIM apect
FROBHD 5 mm PREBO BB/
FULFROG Igpgal
Th 12ee
SOLVENT CpCly
NS 512
ns 2
SHH 24036 .461 Hz
FIDRES 0.733556 Hz
AQ 0.EFLEZ44 sac
BG BET.66
1] 20,800 usec
DE 6.50 usec
TE 297.0 K
ol 2.00000000 aec
oll 0.03000000 sac
0w 1

8, ugec
54. 00000000 W
100.6274500 MHEz

sssmmmen CHAHHEL {2 =======-

CEDPRGE waltzle
HOCc2 1K
PCPR2 BD. 00 umes
PLN2 1200000000 W
PLW1Z 0.4075%2999 W
PLW13 0.26107001 W
SFO2 400, 1516006 MEz
F2 - Processing paramstecs
51 16384

sF 100, 8177865 MHz
WD EM

S3E o

LE 1,00 H=z
GE o

B 1.40

T T T T T T T T T T T T T T T T T T b
190 180 170 1ed 150 140 130 120 110 100 a0 BO 10 60 50 40 30 20 10 ppm
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6. 697
6. 6E3
B. 670
— 362
—_—2. 168

s Gen

Current Data Parameters

HAME Dr. A HAJRA 2014
EXFHO [4:1:
FROCHO 1
F2 - Rcguisition Parametera
Date_ 20140805
CHa Time 17.43
IHNSTRUM spect
PROBHD 5 mm FAEBO BR/
T PULPROG 2g30
| TD 327686
y SOLVENT cDCl3
(153 . 3z
. D5 2
SWH 8223685 Hz
Hil g FIDRES 0.250067 Hz
AQ 1.9923444 sec
RG B7.66
oW 60,800 usec
DE £.50 usec
TE 295.1 K
Dl 1.00000000 sec
TODO 1
S CMNHEL El T
HUC1 1H
Pl 14.735 usec
PLW1 11.994995938% W
5r01 400.1524711 MH=z
FZ - Processing parameters
51 16384
5F 400.1500374 MHz
WO EM
3B [y
LB 0.30 Hz
GB ]
FC 1.00

2.0 1.5 1.0 0.5 ppm
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= e e e K R - = o
l\l’ | 1 Wffl \2 \V ‘ | Current Data Farameters
HAME Or. A HAJRR 2014
EXPHD 3]
EROCNG 1
Fid - Acguisition Parameters
Cate 20140805
Time 18.13
INSTREIH spact
(:Ii3 PROEHD 5 mm PRBBO BB/
FULFEDG zgpgld
T 32768
B SOLVENT CDeL3
| us 512
bs Z
i SWH 24038, 461 Hz
FIDRES 0.733596 Rz
! 14 0.68162449 sec
RG 8768
Hﬁ‘s o 20,800 usec
DE 6.50 usec
TE I%6.0 K
ol 209000090 sec
01l 0.03000000 sec
TCD 1
mmssmssse CHAHNEL [1 =m==m=wa=
HUC1 13C
Pl E.90 usec
PLH1 4. DORODO00 W
EFD 100.62TESEE HHz
=esmmsss CHANNEL [7 ====o===
CPOPRGE waltzle
WuCZ in
FOPDZ BO.00 usac
FLWZ 1200000000 W
FLW12 T.40752095 W
FLW13 J.26107001 W
SFOZ 4001516006 MH2
F@ = Proceseing parameters
81 16384
SF 100,6177866 MHz
WDW EM
S5B o
LB 1.00 Hz
GB a
PC 1.40

B TR S S —— .

T T T T T T T T T T
120 110 100 a0 BO 70 €0 50 40 30 20

Lk -
(=]

T T T T
170 160 150 140 1

40



§.352
..{,_./-:3 335
ws 294
8.276
T.477
7.473
T.458
7.439
7.373
§T.155
7.336
Wt .49
7.032
6.810
6.793
6.7786

7

2,684
2,618
2.801
2.583

1.411
1.385
1.368
1.376
1.36%
1.357
1,239

317
1.300
1.282
1.262
1.244
0.750
0.732
0.714

N N

ah@idn

Current Data Parameters
K

AME Dr. A HAJRR 2014
EXEND 1018
PROCHO 1
F2 - Acquisition Parameters
Date_ 20141026
Time 19.34
THSTRIM spect
FROBHD 5 mm FAEBO BB/
PULPROG zg3n
TD 32768
SOLVENT CDCL3
WS 2B
D5 z
SWH B2Z3.6B5 Hz
FIDRES 0,250967 Hz
AQ 1.5523444 gec
RG 23,55
(e} 60.B00 usec
DE 6.50 usec
TE 285.8 E
ol 1,00000000 sec
TDO 1
m==z===== CHANHEL ] =se=z====
HUC1 1H
Pl 14.75 usec
PLW1 11.9940%980 W
5F01 400.1524711 MHz
F2 - Processing parameters
5I 18384
SE 400, 1500124 MHz
WD EM
558 ]

LE 0.30 Hz
GE L]
PC 1.00
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I\ { \N/// 1\ i W | | | | Current Data Parameters
MAME Dr.
EXFRD
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141026
Time 20.01
INSTRUM Epect
PROBHD 5 mm PABBO BB/
FULPROG zgpgl0
TD 276
SOLVENT cocll
HE 100
Dg 2
SWH 24038.461 Hz
FICAES D.7T33536 Hz
0.6816244 sec
RS 23.55
W 20,800 usac
o DE 6.50 usec
1[ TE 296.6 K
ol 2, 00000000 sec
ol 0.03000000 sec
TDO 1
== CHANNEL £1
NUC1 13C
Fl 8.90 usec
FLW1 5400000000 W
SF01 100.62TA5EE MHz
CHAMNEL f2 sssss=as
wal
1H
B0.00 usec
1200000000 W
0.40792533 W
0.2E107001 W
400.1516006 MHz
F2 - Processing parametars
Sl 1 4
SF 100, 6177563 MHz
WD EM
538 o
LE 1.00- Hz
GB o
[ 1,40
Ll
-
T T T T T T T T T T T L] T T T T T 1
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84.126
g.108
7.401
7.383
7.363
7.352
7.341
T ALY
7.258%
7.281
F.028
7.007
£.973
6. 552
6.758
6. 746

é
x\\

HaC

2.243
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Current Data Parameters

HAME Dr. A HAJRER 2014
EXFNG 948
FROCHO 1

F2 - ABcquisition Parameters
Date_ 20141010

ime 20.41
INSTRUM spect
PROBHD 5 mm PAEBO BE/
PULPROG zg3n

D 32768
SOLVENT Cnel3

n5 24

Ds 2

ZWH BE223.685 Hz
FIDRES 0.250%67 Hz
A0 1.9923444 sec
RG 37.83

oW &0.,800 usec
DE 6.50 usec
TE 296.1 K

Dl 1.00000000 sec
OO 1
------- CHANNEL f1 ========
NUCl H

Fl 14.7% usec
PLW1 11.95490089 W
SF01 400.1324711 MEz

LE 0.30 Hz

FC 1,00



oo = T I R R e I O o .%ﬂ
PR YD o O o - 0O T =R wy
.o R R S ) O 4]
[ o] R RyE=N--F- Nl N-- R ] b o
Wl Lt R R o e I o = A L=1
Lxi ey eted sl aieted o L i Current Dats Paramerers
HAHE Or. A HAJRA 2014
VoSN \'%
PROCHO 1
F2 - Acguisition Farameters
o Data_ 0141012
Time 12,23
" INSTRIM spect
PROBHD 5 mm PABBD ERS
PULPROG zgpg 30
= ™ 12768
SOLVENT chols
HS 160
[+ 2
SWH Z24038.461 Hz
FIDREE 0.733596 Hz
O 0. 6816344 =mec
Rz 37.83
oW 20.B00 usec
DE 6.50 usec
TE 289,53 K
Dl 2. 00000000 sac
bll 003000000 sec
oo 1
wemmmmmm CHAHHEL 1 ==me——
WUCL 1ic
Fl B_890 usec
FLW1 5400000000 W
EFOL 100, 6278580 MHz
mmmmmmmm CHAHNEL {7 ssssssss
CPOPRGZ waltzli
nuCE 10
BCPD2 80,00 usec
PLNZ 12.00000000 W
PLW1Z 0,407T92 585 W
PLN13 9,26107001 W
BFG2 400, 1516006 MAZ
F2 - Processing parametérs
51 16364
8F 100, 861775%4 MHz
WD EM
558 a
1B 1.00 Hz
GB L]
BT 1.40
4
¥ - rlanbriy! epiepbolel e oo i riehoge e

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 1300 120 110 100 Q0 aa 70 &l 50 40 30 20 10 ppm
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2.237

ahgRen

Current Data FParameters

HAME De. A HARJRA 2014
EXPHO 947
FROCHO 1

FZ - Acquisition Parameters
Date 20141010
Time 20.38
INSTRUM spect
PROBHD S mm PREBD BE/
EULFROG zg30

TD 32768
SOLVEHNT CoCl3

HE 24

D5 2

SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
RG 47.25

oW 60.8900 usec
DE 6.50 usec
TE 296.2 K
D1 1.00000000 sec
TDO 1
s======= CHANNEL f] sessss==
HOC1 11

Pl 14.75 usec
FLW1 11.99459980 W
SF01 400.1524711 MHZ
FZ = Processing parameters
SI 16384

5F 400.1530172 HHz
WhW EM

H5B a

LB 0.30 Hz
GEH a

FC 1,00
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w04 1y

NN

153.41
150.69

136,16

133.55

132,30
132.94

130.46
130.24

128.46
128.36

127.89

126.46

125.88
124.99

124.04

S\

114.54
110.62

17.16

77.48
Te. B4

21.00

ahGRen

Currant Data Parameters

HRME Dr. A HARJRA 2014

EXENG 953

FROCHD 1

F: - Acquisition Farameters

Date 20141011

Time 11.56

IHSTRIM spect

PROBHD 5 mm PABED RAS

FULPROG zgpg il

T 12768

SOLVENT ChCl3

HE 240

ns 2

EWH 24038.461 Hz

FIDRES q4.733536 Hz

AQ 0.6816244 sec

RG 47.

L 20, B00 usec

DE 6.50 ugec

TE 25E.T K

ol 200000000 sec

nil 003000000 sec

kyeli] 1

mem DHANHEL 1 == -

13
E.90 usec

S54. 00000000 W
100, 6278538 MHz

mmmmmmme CHANNEL {2 se=sssss=

CFDFRGE waltzlé

HUC2 1H
PCPD2 EQ. 00 ugec
PLWZ 12, 00000000 W
PLW1Z 0.4079235% W
FLW13 4., 26107001 W
sF02 400, 1516006 MEz

F2 - Processing parameters
51 16364

3F 100, 617755 MHZ
WD 2.]
3568 q

LE 1.00 Bz
GE L]

FC 1.40

1
150

L
180

T
170

T
180

T
150

T
140

T
130

T
120

T
110

T
100

T
20

20

T 1
10 ppm



