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1 General consideration

All the solvents were redistilled before used. Analytical TLCs were performed on Merck silica
gel 60F254 plates. The boronic acids were purchased from Johnson Matthey Chem. Ltd. and
other chemicals were purchased from Sigma Aldrich Chem. Ltd. The 'H and '*C NMR spectra
(in CDCl;) were recorded on Agilent 400 or Bruker Avance II 400 MHz spectrometer. The
Chemical shift values are on a & scale and TMS was used as a internal standard. The '°"F NMR
spectra were recorded in DMSO-d6 on Bruker Avance 11 400 MHz spectrometer using CFCl; as
internal standard. Abbreviations used are: s (singlet), d (doublet), t (triplet), dd (double doublet),
dt (doublet triplet), m (multiplet). The high-resolution mass spectra analysis was performed on

Micromass Q-Tof (ESI-HRMS) and GCMS was recorded on Shimadzu gas chromatograph.
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2 Optimization of reaction conditions:

B(OH),
o 0
A [ Oy
N N\I

McOH,r.t, 30 min | B}
|
H

Methanol

Table-1. Optimising the reaction conditions for the ipso iodination of 4-ethylphenyl boronic acid?

Entry Morph.oline Iz. Cul Temp. Time  Yield
(equiv.) (equiv.) (mol %) (°C) (h) (%)
1 None 1.2 None rt 24 0
2 None 1.2 None 65 10 Trace
3 1.0 1.2 none rt 24 32
4 1.0 1.2 5 rt 24 40
5 1.0 1.2 5 65 10 68
6 1.0 1.0 10 65 4 39
7 1.0 24 10 40 24 68
8 1.0 24 5 65 4 50
9 2.0 2.4 None rt 24 67
10 2.0 24 5 rt 24 75
11 2.0 24 5 65 4 74
12 2.0 24 5 rt 24 62¢
13 2.0 24 100 rt 1 65
14 0.2 1.0 None 40 24 12
15 0.2 24 None 40 24 28
17 None 24 5 40 24 29
18 None None 100 rt 5 nd?
19 None None 5 rt 24 0e

aReaction conditions: 0.2 mmol of 4-ethylphenyl boronic acid in 1.5 ml of methanol for the time indicated in table. ®
Isolate yields by column chromatography. ¢ Under N2 atmosphere. ¢ The boronic acid was completely consumed but
no iodoproduct was detected. ¢ 2.0 equiv. of KI or Nal was used as iodinating agent.
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Table-2. Effect of copper salts on the ipso iodination of 4-ethylphenylboronic acid?

Entry Copper Salt Yield (%)°
1 None 67
2 Cul 75
3 CuCl 71
4 CuCN 72
5 Cu(OAc), 65
6 CuS0,4.5H,0 55
7 Cu,O 71

2 Reaction conditions: 0.2 mmol of 4-ethylphenyl boronic acid, 0.4 mmol of morpholine, 0.48 mmol of 12 in the
presence of 5 mol% of Copper salt in 1.5 ml of methanol at room temperature for 24h. ® Isolated yield by column
chromatography.

Table 3. Effect of solvent on ipso iodination of 4-ethylphenyl boronic acid?

Entry Solvent Yield (%)
I McOH 75
2 DCM 72
3 MeCN 58
4 DMF 36
5 Acetone 5
6 THF ---C

2 Reaction conditions: 0.2 mmol of 4-ethylphenyl boronic acid, 0.4 mmol of morpholine, 0.48 mmol of 12 in the
presence of 5 mol% of Cul in 1.5 ml of methanol at room temperature for 24h. ® Isolated yields by column
chromatography. ¢ A complex reaction mixture was formed

Table 4. Optimising the reaction conditions for the ipso iodination of 3-nitrophenyl boronic acid®
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Entry Morpholine 12 Cul Temp. Time Yield
(equiv.) (equiv.) (mol%) (°C) (h)  @°

1 0.2 24 5 it 24 21
2 0.2 24 5 40 24 26
3 2.0 24 None It 24 20
4 2.0 24 None 40 24 41
5 1.0 24 5.0 40 24 63
6 2.0 2.0 5.0 65 4 92
7 2.0 24 5.0 It 24 94
8 2.0 24 5.0 40 24 >99¢
9 None 24 5.0 40 24 15.

2 Reaction conditions: 0.2 mmol of 3-nitrophenyl boronic acid in 1.5 ml of methanol for the time
indicated in table. ® Isolate yields by column chromatography. ¢ reaction time was not optimised and

reaction was continued for 24 h

Table-5. Effect of different solvents and copper salts on ipso iodination of 3-nitrophenylboronic acid?

Entry Solvent Copper Salt (CuX) Yield (%)°

1 MeOH Cul >99

2 MeOH CuCl 99

3 MeOH Cu,0 80

4 MeOH CuS0,.H,0 94

5 MeOH Cu(OAc), 89

6 DCM Cul 10

7 MeCN Cul 59

8 DMF Cul Trace

9 Acetone Cul 6

2 Reaction conditions: 0.2 mmol of 3-nitrolphenyl boronic acid, 0.4 mmol of morpholine, 0.48 mmol of 12 in the
presence of 5 mol% of CuX in 1.5 ml of solvent at 40°C for 24h. ® Isolated yields by column chromatography

3 Experimental procedure.
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To a 10 ml round bottomed flask charged with morpholine (0.4 mmol, 2 equiv.) and |, (0.48 mmol, 2.4
equiv.) was added methanol (1.5 ml) and the reaction mixture was stirred for 30 minutes at room
temperature. Then the appropriate arylboronic acid (0.2 mmol) and Cul (2 mg, 0.01 mmol) was added to
it and the mixture was stirred vigorously at room temperature for 24 h. After completion of the reaction
(monitored by TLC), the reaction mixture was quenched with 10 % sodium thiosulphate solution (to
remove excess of iodine) and extracted with ethyl acetate (3* 10 ml) and the combined organic extract
was washed with water and brine. The evaporation of solvent under vaccu after drying over anhy.
Na,SO, followed by column chromatography (petroleum ether (100 %) or petroleum ether: ethyl
acetate, 9:1) gave the analytically pure product. (Note: direct column chromatography of crude product
adsorbed on silica followed by washing the effluent with Na,SO, solution, drying and evaporation of

residue gave exactly similar results).

4 Analytical Data

4.1 Iodobenzene (2a):

o

'HNMR: § 7.26 (s, SH), *C NMR (CDCls, 400 MHz): 6 94.5, 127.5, 130.3, 137.5

Colourless liquid, yield 39%

EI-MS [M]* = 204

4.2 4-Ethyliodobenzene (2b):

AT
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Yellow liquid, 75%
'HNMR: 8 1.18 (t, J=7.6 Hz, 3H), 2.57 (q, J= 7.6 Hz, 2H), 6.93 (dd, J = 7.6, 1.6 Hz, 2H), 7.57

(dd, J=8.4, 2 Hz, 2H), 3C NMR (CDCls, 400 MHz): & 15.1, 28.4, 90.5, 130.0, 137.3, 143.8
EI-MS [M]* =232

4.3 4-Isopropyl iodobenzene (2¢):

Yellow liquid, 90%

'HNMR: (CDCls, 400 MHz) § 1.23 (d, J=6.8 Hz, 6H), 2.68 (septet, 1H), 6.98 (dd, J=8, 1.6 Hz,

2H), 7.61(dd, J= 8.4, 2 Hz, 2H); EI-MS [M]* = 246

4.4 Isopropyl-4-iodophenyl sulfide (2e):

S
-

Yellow liquid, Yield 95%

IR (ATR, cm!) 720 (m), 801 (s), 1001 (s), 1050 (m), 1090 (s), 1154 (m), 1240 (m), 1365 (m),

1469 (s), 1737 (w), 2923 (m), 2959 (m)

'HNMR (CDCls, 400 MHz): § 1.27 (d, 6H), 3.35 (septet, 1H), 7.10 (dd, J= 8.4, 1.6 Hz 2H), 7.58

(dd, J = 8.4, 2 Hz, 2H). '3 C NMR (CDCls, 400 MHz): § 23.00, 36.12, 91.71, 133.25, 135.70,
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137.76; GC-MS RT= 11.01, [m/e] = 278; HRMS; Calcd. for: CoH{IS , 277.9626; Found

277.9626

4.5 4-iodobenzaldehyde (2g):

While solid, yield 85 %

IR (ATR, cm) 671 (w), 800 (s), 825 (m), 1003 (m), 1048(m), 1158 (m), 1200 (m), 1271 (w),

1376 (w), 1579 (w), 1681 (m), 2822 (w), 2920 (W)

'HNMR (CDCls, 400 MHz): & 7.58 (d, J = 8 Hz, 2H), 7.90 (d, J = 8 Hz, 2H) 9.96 (s, 1H) , 3C

NMR (CDCls, 400 MHz): 6 102.8, 130.8, 131.0, 135.5, 137.7, 138.4, 191 .4
HRMS; Calcd. for: C;HsIO 231.9385; Found: 231.9385

4.6 4-lodoacetophenone (2h):

Light orange solid, Yield 53 %

IR (ATR, cm') 602 (m), 740 (m), 816 (s), 955 (m), 1003 (m), 1178 (m), 1259 (m), 1355 (m),

1388 (m), 1579 (m), 1670 (m)

'HNMR: (CDCls, 400 MHz) & 2.57 (s, 3H), 7.65 (dt, J= 4.0, 1.6 Hz, 2H), 7.81 (dt, J = 4.0, 2.0

Hz, 2H). *C NMR (CDCl;, 400 MHz): $ 26.19, 101.15, 129.73, 136.29, 137.90, 197.38
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4.7 4-Carbomethoxyiodbenzene (2i):

MeO

White solid, Yield 82%

IR (ATR, cm™) 683 (m), 752 (s), 824 (m), 843 (m), 1004 (m), 1105(m), 1177 (m), 1270 (m),

1390 (m), 1434 (m), 1582 (m), 1707 (m)

'HNMR (CDCls, 400 MHz): 8 3.09 (s, 3H), 7.71 (dt, J= 6.8, 2 Hz, 2H), 7.76 (dt, J = 6.4, 1.6 Hz,

2H), BCNMR (CDCl;, 400 MHz): & 52.30 100.76, 129.57, 131.02, 137.70 166.57
HRMS; Calcd. for: CsH710,, 261.9491; Found: 261.9491

4.8  4-Carboethoxyiodobezene (2j):

EtO

Yellow liquid, Yield 92 %

IR (ATR, cmr!) 626 (m), 681 (s), 749 (s), 844 (s), 1005 (s), 1098 (s), 1174 (s), 1263 (s), 1366
(m), 1392 (s), 1476 (m), 1585 (s), 1713 (s), 2980 (w)

'H NMR (400 M Hz, CDCly): & 1.37 (t, J =7.2 Hz, 3H), 4.34 (q, J =7.2 Hz, 2H), 7.73 (dt, J= 3.6, 2 Hz,

2H), 7.78 (dt, J = 3.6, 1.8 Hz, 2H). 1*C NMR (400 M Hz, CDCl;): 6 14.29, 61.24, 101.56, 129.98, 131.01,

137.67, 166.13; HRMS; Calcd. for: CoHolO, 275.9647; Found: 275.9647

4.9 N-(3-iodophenyl)acetamide (2k):
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AcHN\©/

While solid, Yield 85 %

IR (ATR, cm™) 605 (s), 649 (m), 674 (s), 750 (s), 774 (s), 868 (m), 992 (m), 1166 (m), 1281 (s),

1366 (s), 1409 (s), 1467 (s), 1536 (s), 1585 (s), 1666 (s), 3247 (W), 3289 (W)

'HNMR (CDCls, 400 MHz): § 2.17 (s, 3H), 7.01 (t, J =8 Hz, 1H), 7.42 (q, J =8 Hz, 2H), 7.90 (s,

1H); 3C NMR (400 M Hz, CDCl;): 8 24.3, 94.1, 119.1, 128.5, 130.4, 133.3, 139.0, 168.6
HRMS; Calcd. for: CsHgNOINa, 283.9548; Found 283.9547

4.10 2-Chloro-1-iodo-4-methoxybenzene (21):

MeO : :c|

Faint Yellow oil, Yield 93 %

IR (ATR, cm!) 588 (s), 679 (s), 796 (s), 837 (s), 856 (s), 1003 (s), 1032 (s), 1097 (s), 1181 (m),

1222 (s), 1260 (s), 1282 (5), 1433 (s), 1463 (s), 1580 (s), 2835 (W), 2935 (W)

THNMR (CDCls, 400 MHz): § 3.77 (s, 3H), 6.54 (dd, J= 2.93 Hz, 1H), 7.01 (d, J= 2.88 Hz, 1H),

7.66 (d, J= 8.8 Hz, 1H), *C NMR (400 M Hz, CDCl;): 8 55.6, 86.4, 114.8, 115.1, 138.9, 140.2, 160.5

4.11 1-Bromo-4-iodobenzene (2m):

A
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Brown Solid, Yield 90%
IR (ATR, cm™) 797 (s), 995 (s), 1058 (s), 1372 (m), 1463 (m), 1882 (w), 2850 (w), 2922 (w)

'HNMR (CDCls, 400 MHz): § 7.21 (d, J = 8.4 Hz, 2H), 7.53 (d, J= 8.4 Hz, 2H); 3C NMR (400 M

Hz, CDCL;): 6 92.0 122.1, 133.4, 139.0

4.12 1-Bromo-2-iodobenzene (2n):

L,

r
Yellow liquid, Yield 78%

IR (ATR, em') 632 (s), 685 (s), 739 (s), 999 (s), 1030 (m), 1092 (m), 1252 (m), 1421( m),

1437(m), 1560 (m), 2923 (W)

'HNMR (CDCls, 400 MHz): § 6.98 (t, J = 7.6 Hz, 1H), 7.21 (g, J = 7.6 Hz, 1H), 7.62 (d, J= 7.6
Hz, 1H), 7.81 (d, J = 4 Hz, 1H); *C NMR (400 M Hz, CDCly): & 101.2, 128.4, 129.4, 129.7, 132.7,

140.3; EI-MS [M]* = 284

4.13 1-Bromo-3-iodo-5-methylbenzene (20):

o

Br

Light Yellow liquid, Yield 96 %

IR (ATR, cm') 666 (s), 723 (s), 840 (s), 1103 (s), 1208 (m), 1422 (s), 1546 (s), 1578 (s), 1729

(W), 2852 (m), 2921 (m)
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'HNMR (CDCls, 400 MHz): § 2.27 (s, 3H), 7.28 (s, 1H), 7.46 (s, 1H), 7.65 (s, 1H), 3C NMR
(400 M Hz, CDCl5): 6 20.3,93.9, 122.2, 131.2, 136.2, 136.4, 141.5, HRMS; Calcd. for: C;H¢Brl,

295.8698; Found 295.8698

4.14 1,4-Diiodobenzene (2p):

o

White solid, Yield 95%
IR (ATR, cm™) 794 (m), 990 (m), 1063 (m), 1368 (w), 1453 (w), 2850 (w), 2920(w)
'H NMR (400 M Hz, CDCl;): 8 7.40 (s, 4H), 3C NMR (400 M Hz, CDCls): 6 93.36, 139.34

4.15 2-Fluoro-4-iodobenzonitrile (2q):

NC

White solid, Yield 81 %

IR (ATR, cm') 582 (), 813 (s), 863 (s), 1219 (m), 1392 (m), 1556 (m), 1587 (m), 1733 (m),
2848 (m), 2919 (m), "HNMR (CDCls, 400 MHz): § 7.31 (t, J = 7.6 Hz, 1H), 7.63 (d, J= 8 Hz,
2H), 3C NMR (CDCls, 400 MHz): § 100.4, 113.4, 126, 133.9, 134.3, 160.7,163.4, '9F NMR

(DMSO-ds 400 MHz) -106.92 (d, 1F)

4.16 1-lodo-3-nitrobenzene (2r):
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NO,
Yellow liquid, Yield 94 %

IR (ATR, cm) 640 (s), 660 (s), 709 (s), 725 (s), 797 (), 862 (s), 886 (m), 997 (m), 1054 (m),

1104 (m), 1271 (m), 1340 (s) 1460 (m), 1518 (s), 2855 (w) 2921 (W)

'THNMR (CDCl;, 400 MHz): 6 7.26 (t, J = 8.4 Hz, 1H), 8.01 (tt, /= 1.6 Hz, 1H), 8.19-8.22 (m, 1

H), 8.57 (d, 1H); *C NMR (CDCls, 400 MHz): 5 93.48, 122.75, 130.70, 132.43, 143.46
HRMS; Calcd. for: CcH4INO,, 248.9287; Found 248.9287

417 1-iodo-4-(methylsulfonyl)benzene (2s):

MeO,S”~ i

While solid, Yield 83 %

IR (ATR cm) 709 (s), 821 (), 963 (s), 1003 (m), 1074 (m), 1082 (m), 1141 (s), 1264 (m), 1304

(s), 1380 (m), 1462 (m), 1563 (s), 2918 (m), 3001 (m)

'HNMR (CDCls, 400 MHz): & 3.03 (s, 3H), 7.63 (dd, J = 8.4, 1.6 Hz, 2H), 7.91 (dd, J = 8.8, 2

Hz, 2H), BC NMR (CDCls, 400 MHz): 6 44.47, 101.60, 128.77, 138.67, 140.16
HRMS; Calcd. for: C;H;10,S , 281.9211; Found 281.9211

4.18 3-(trifluoromethyl)-5-iodopyridine (2t)
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White Solid, Yield 28 % (isolated by column chromatography using trimethyl amine pretreated
silca gel)

IR (ATR, cm™) 640 (m), 698 (s), 800 (m), 896 (s), 959 (m), 1009 (m), 1068 (m), 1104 (m), 1127
(m), 1184 (m), 1308 (m), 1335 (m), 1428 (m), 1588 (m), 1915 (w), 3026 (W)

"THNMR (CDCl;, 400 MHz): 6 8.24-8.25 (m, 1H), 8.83 (s, 1H), 9.03 (s, 1H), *C NMR (CDCl;,

400 MHz): 6 92.7, 120.4, 141.2, 145, 159.1, 161.8 , '°F NMR (DMSO-ds 400 MHz ) -61.03 (t,

3F), HRMS (Calculated for C¢gH;NIH= 272.9271); Found = 273.9341 (M+H)"

4.1 Iodobenzene (2a)

7.
1,448
0.060
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1H LINEGHAPE
1_ CHC13 in Acetone-dé
spinning 0.4/3.5/6

Sample Name:
ib

PR - & oo Data Collected on:
8 a8 b TAs wormhola-vnmrs400
£ s = N Archive dizectory:
3 31 b T
L ~1— Sample dirsctory:
FidFile:s CARBON
Pulse Sequence: CARBON (s2pul)
Solvent: cdcl3
I Data collacted on: Aug 21 2015

Operator: SRTMUN

Relax. delay 2.000 sec
Pulss 45.0 degrees

Acq. time 2.000 mec

Width 23148.1 Hz

64 repetitions

OBSERVE €13, 100.5503035 MHz
DECOUPLE H1, 399.8835802 M=
Power 37 aB

continususly en

WALTZ-16 modulated

DATA PROCESSING

Line broadening 2.0 Hz

PT size 131072

Total time 4 min 16 sec

; J J | da i d ol

L e o B UL I e L R I s I UL B R AR
200 180 160 140 120 100 80 60 40 20 ppin
24-11-2014 17:04:35
.
DAGCMS DATA\Data\bvr-ibt.qgd
Spectrum
-

Peak#:1 R.Time:5.473(Scan#:495)
MassPeaks: 274

RawMode: Averaged 5.465-5.475(494-496)
BG Mode:Calc. from Peak Group 1 - Event 1
1001 — -

77
|

90-;

et
|
|
|
|
i
|
|
|
|
|

80-

70

eo-r ‘

50

10 i | i |
| 127 i |
T |
2 3 356 371381 396 417 432442 457467 488498
ER T ‘Il‘lau‘ Lz olSMes 76 twe  l2io 22 2a3233 223293 31023, 34256 ATV 306417 323 7 . ww-m‘
20 50 80 110 140 170 200 230 260 290 320 350 380 4]0 470 500

m/z
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4.2 4-Ethyliodobenzene (2b)

—1.597
—7.576
~7.158
IA-S.MT
~—6.958
—6.933
—6.937

~2.595
2.576

test

Sample Name:

1B01
ta Collected om:

wormhole-vamred 0o

Archive dizectory:

/Bome/sNTMUN/data/ YEAR_2013/3ul/20136
st

came_o1

yu-. IDO1_PROTON_O1

1.228
" _1.5os

oe Caguence: PROTON (s2pul)
vent: edell
Dalfa collected on: Mar 12 2014

Tamp. 25.0 C / 298.1 K
Opgrator: SRTMUN

R$lax. delay 2.000 mec

Phloe 45.0 degress

AtqQ. time 3.000 sec

wiath @012.0 um

16 repetitions

N1, 399.8015808 Mz
DATA PROCESSTNG

#1|eize s5S36

Tafial time 1 min 20 sec

0.57 L

—2.595
2.576
2.557

/—I.Eu

1.5%7

—1.252
/ —~1.228

—1.206
—1.187

0.066

temt

Sample Name:
iBO1
Data Collected on:
wormhole -vamred00
Archive directory:
/bome/ SRTMUN/data/YEAR_2013/3u1/20130
Sample directory:
test_01
FidFil

IBO1_PROTON_O1

Fulse Sequence: PROTON (s2pul}
Solvent: cdell
Data collected on: Mar 12 2014

Temp. 25.0 € / 298.1 K
Operator: SRTMUN

Relax. delay 2.000 sac
Fulse 45.0 degress
Acg. time 3.000 sec

16 repetitions

OBSERVE Hl, 399.8815808 MHz
DATA PROCESSING

FT size 65536

Total time 1 min 20 sec

S16



Data Collsctsd oni
wormhole-vomre400
Archive directory:

test_01 & f o
Fidrile: 1801 lPR

= Soome/ dntay/YEAR_2013/3u1/20130
= Sample dirsctéxys i i
-

r
58
3k

15

\—7.576
\—g.937

Pulse Sequance: P (a2pul)
Solvent: edell

Data collected on:|Mar 12 2014

Temp. 25.0 C / 2
Opsrator: SRTMUN

Aeg. time 3.000
width 8012.8 Hx
16 repetitions
oBs! WL, 399
DATA PROCESSING

FT size 65536

Total time 1 min

15808 Mz

ppm

1E LINESHAPE
1_ cHC13 in Acstone-dé
Spinning 0.4/3.5/6

Sample Hame:
dot
Dats Collectmd oms

wermhole-wmms 8400

Arcuive dizeptorys

la diragtory:

143,859
137.311
130.054

—90.538

—77.362
F7.046

\—76.728

I FldFile: CANmON
Pulsk Sequender CARBON (w2pul)

Solvpate edeoll
Data| collacted on: Aug 15 2035

Opachtor: SHIMUHR

Relax. delsy 2.000
Pulbe 45.0 dagrean
Acgl time 2.000 sec
Widbh 23148.1 He

64 fepatiti
OBSERVE €13, 100.5503035 MEx
DECOUPLE M1, 399.8835802 MEx
Powsr 37 d8
centinuously on

WALTZ-16 modulated

Total time 4 min 16 sec

200 180 160 140 120 100 80 60 40 20 ppm
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4.3

DSOS DATA s brr-2et g

24-11-2014 17:03:38

Spocinem
Peaics. 1 & Tose: § 1500 S 1 TEL b
WtamiPrsl s 320
Fors M dode-Avpraged 100511 905 | 7901 TEI]
BG Mode Cale. from Feak Geeag |+ Evens |
= #
-
- 1
| u
| -
0
L]
o
30
an:
| el
o
wr
™
L e | DA sas 3as  Besda  KIE Jan e e Bl Aee sgniie widsst s
e 0 0 0 0 k80 A1 A4 AT SO0
=i
4-Isopropyl iodobenzene (2¢)
cant
Sample Mames
T80
Data Collected on:
wormhole - vonmred00
Archive dizecterys
- w oo o= w = o = 4 /home /SRTMUN/data/YEAR_2013/3ul/30130
SE G TiE K E0S 5 T D s ateesey.
EE S e e S e e L] - d - test_o01
LA L ] L & FidFile: PROTON
Pulse Segquence: PROTON (sZpul)
Bolveas. cds1a
Data collected on: Mar 27 2014
operator: sTMuN
1 Relax. delay 2.000 sec
Pulss 45.0 degress
e
wiach 8013.8 mx
16 repetitions
oRSERVE  m1, 399.8815808 Mux
DATA PROCESSING
T oize 65536
Total time 1 min 20 sec
| | /
1 j——AbJL___-H—
; ——— ——— I e e : ' o —r—p———
a3 o
s Sl 57 s 4 3 2 e ppm
= B s o
3 = = -
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2,885
2.868
2.850

_ :

1.284
1.251

Sample Name:
150F

Data Collected on
wormhole-vamre400

Archive dirsctory:

« /home/SRTMUN/data/¥YEAR_2013/Jul/20130

ASample directory:

- test_01

Fiars

Pulss Sequence: PROTON (s2pul)
Solvent: edel3
Data collected on: Mar 27 2014

R

Relax. delay 2.000 sec
Pulse 45.0 degress
Acq. time 3.000 sec

16 repatitions
H1, 395.8815808 MHz
NG

L L L L L L BB BB LR LR B

3.0 2.8 2.6 2.4 2.2 2.0

1.00

7.631
7.626
7.615

7,610
~1.008
7.008
6.993
6.509

\C

1.0 PPm

tast

Sample Name:
1s0P
Data Collscted ons
wormbole-vnmrs400
Archive directory:
/home /SRTMUN/data/YEAR_2013/Jul/20130
Sample directery:
tast 01
FidPile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: edell
Data collected on: Mar 27 2014

Operator: SRTMUN

Relax. delay 2.000 sec
Pulee 45.0 degress

Acq. time 3.000 sec

width 8012.8 Hz

16 repetitions

OBSERVE  H1, 393.8815808 Mux
DATA PROCESSING

T size 65536

Total time 1 min 20 sec
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DAGCMS DATA\Data\bvr-4dibt QGD

30-04-2014 16:38:41

PR

Peak¥ R.Time 1.Time F.Time
1 8.765 8.630 8.845

Peak#:l R Time:8.765(Scan#:1154)
MassPeaks:224

RawMode: Averaged 8.760-8.770(1153-1155)
BG Mode:Calc. from Peak Group 1 - Event 1

T ¥ Y T T T T

i 2
To 95 60 75 35 80 100 110 120 130 140 180 160 170 180 190 b 210 226 230 240 250 260 27.0 280 290 300 310 320 330 4.0 380 W0 37E

Peak Report TIC

Area% Height Height% A/H Mark Name
100.00 36209388  100.00 120 Ml
100.00 36209388 100.00

Spectrum

T T

I

90

80-

ﬂ‘ 245

191 204 l E[ 260 278 307 335 349

i T T

| oo gl e R R T L o il ity s St
180 200 220 240 260 280 300 320 340 360
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4.4

100

Isopropyl-4-iodophenyl sulfide (2¢)

90

7080
1

Transmittance (%]

30

—
—

285972 ——

173795 ——
156341 ——

1365.60 ——

124031 —

108014 ——
105048 ——

115438 —

80157 ——
72007 —

3500 30

3

2500

T
2000

Wavenumber cm-1

§ 1469.36 ———

-

= 1001.40

1000

C:\Program Files\OPUS_E5WIEASY THIO.O

| THIO

LD

0170172003

7.608
—7.604
7.593
\—7.588
—7.260
~7.122
\\'—7.117

\\—7.108
—7.101

3.376
3.359

3.342

-1.569
—1.295

1.15

S21

test

Sample Name:
iptba
Data Collacted on:
wormhole-vnmes400
Axchive directery:
o /home/SRTHUN/data/YEAR_2013/Jul/20130
Feample directory:
~ test_o1
|riarile: rROTON

Pulss Sequence: PROTON (s2pul)

Solvent: cdcl3
Data collectsd on: Apr 11 2014

Operator: SRTMUN

Acq. time 3.000
width 8012.8 Hz
16 repstitions

OBSERVE  H1, 399.8815808 Mix
DATA PROCESSING
FT size 65536
Total time 1 min 20 sec

0 ppm



Data Collesctsd oni-
wormhole-vanre4 00
Archive directory:
/home / SRTMUN/data/YEAR_2013/Jul/20130
Sample directory:
test_01
FidrFile: PROTON

~17.608
—1.604
7.593
7.588
7.260
.1
7.117
\—7.108
7.101
—3.376
3.359
3342

/

Pulse Sequence: PROTON (s2pul)
Solvent: cdcl3
Data collected on: Apr 11 2014

Operator: SRTMUN

Relax. delay 2.000 sec
Pulse 45.0 degr
Acqg. time 3.000
Width 8012.8 Hz
16 repstitions
OBSERVE H1, 399.8815808 MHz
DATA PROCESSING

FT size 65536

Total time 1 min 20 mec

test

Sample Name:
iptdn
Data Collected on:
wormbole-vomrsd00
Archive directory:
/bomey SRTHUN/data/YEAR_2013/3u1/20130
Sample Airectory:

1.718

~137.764

135.706
\—133.250

—~77.348

77,332
77.028
76.712

A\

38.124

Pulse Sequence: CARBON (s2pul)
Solvent: edel3
Data collected on: Apr 12 2014

Opsrators SRTMUN

Relax. delay 2.000 sec
Pulse 45.0 degre
Acqg. time 2.000 s
wideh 23148.1 Hz
256 repetitions
OBSERVE | C13, 100.5503035 MHx
DECOUPLE K1, 399.8835802 MHz
Power 37 dB

continvously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 2.0 Hsz
131072

Total time 17 min

o L e S T B A ) BN R L L LR B L e T e L i L L PR R LB

200

iso0

160

140

120

S22
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135.706
—133.250
715

~17.348
—177.232

77.028
\—16.712

——137.764
L

38.124

—23.001

test

Sample Name:
iptbn
Data Collected on:
wormhole-vnmrasoo
Archive directory:
/bome/SRTMUN/data/YEAR_2013/3ul/20130
Semple directory:
test 01
Pidrile: CARBON

Pulse Sequence: CARBON (s2pul)
Solvent: cdell
Data collscted on: Apr 12 2014

Operator: SRTMUN

delay 2.000
Pulse 45.0 degr:
Acq. time 2.000
wideh 23148.1 Haz
256 repstitions

OBSERVE €13, 100.5503035 MHz

DECOUPLE H1, 395.8835802 Mz
Power 37 dB
continucusly on
WALTZ-16 modulated

DATA PROCESSING
Line brosadening 2.0 Hz

FT size 131072

Total time 17 min

130 120 110

S23



DAGCMS DATA\Data\bvr-4ipt. QGD

g0
ad
34
3.
: oy
S
. T
L !
14
n,] |
o A A h P A ety L S J
30 38 0 48 8o is P ES T RE 75 8o &8 8o 88 a8 108 Vi85 120 123 130
Peak Report TIC
Peak# R Time 1.Time F.Time Area Area% Height  Hei A/H Mark Name
1 11.049 10.950 11.120 61712963 100.00 39927128 100.00 1.55 MI
61712963 100.00 39927128 100.00
Spectrum.

Pealc#:1 R Time:11.04%(Scan#:1611)

MassPcaks:256

RawMode: Averaged 11.045-11.055(1610-1612)

BG Mode:Calc. from Peak Group 1 - Event 1

100 ‘ =

GRS 220 RN

100 120 140

131 163 176 191 203 217

160

180 200 220 240 260 280 300 320 340 360 380 400 420 440
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1 THIO COMPOUND

Sample Name  1-Thio-HRMS+ Analysed by  Naren
e Method HRMS Method broad (+ve).m Date 01-09-2015
ntens
x4
5 2779626
|
4 YS/O/
3
2
3 4030685
1730732 2220481
0 : | | : I :
100 200 300 400 S00 600 miz
Bruker Daltonics DataAnalysis 3.4 Instrument micrOTOF-Q Page 10of 1

4.5  4-iodobenzaldehyde (2g)

95 100

90

Transmittance [%)
85

[ ]

oo

o o

P

= o

—
g3 = ¥ B EOR B3 =8 =z oo
= ood ol — o ] — O o s P o
o el e o ) [ -~ 28 3 F3 =1 -
oo e i 153 13 o T -] I =1 f= T
o el el - - - - e BE o o

T T T T T T
3500 3000 2500 2000 1500 1000
Wavenumber cm-1
C\Program Files\OPUS_65MEASWFOR.D AFOR WHITE SOLID 010172003

Page 1/1
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0961

.00
r.o00
T.604
T.a84
——r.i6G

=
=

0.000

5

I
(=)

1.000

191.478

Ty =
T8

102.893

77.400
77.081
—76.765

it

1H LINESHAPE
1_ CHC13 in Acetona-dé

spinning 0.4/3.5/6

Sample Name:
afor

Data Collected on:
wormhole-vnmra400

Archive directory:

Sample dirsctory:

FidFile: CARBON

Pulse Sequence: CARBON (s2pul)

solvent: cdcl3

Data collected on: Aug 21 2015

Operator: SRTMUN

Relax. delay 2.000 sec
Pulse 45.0 degraes
Acg. time 2.000 sec
Width 23148.1 Nz

64 repetitions

OBSERVE C13, 100.5503035 MHz
DECOUPLE H1, 399.8835802 MHz

Power 37 4B
continuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 2.0 Hz
¥T size 131072
Total time 4 min 16

TEEE
882K 2
SRhda

& g o
LR
aanan
ll‘,“

|

Jil,)'.

S o Yy

T T
140 120
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4-FOR COMPOUND

Sample Name  4-FOR-HRMS+ Analysed by  Maren
. Method HRMS Method broad (+ve)m Date 01-08-2015
L1y
xiod
5
231.0385 I
4
H
2N
3 )
2_
4030885
1
1730732
L - - — -
100 200 300 400 500 600 miz
Bruker Daltonics DataAnalysis 3.4 Instrument micrOTOF-Q Page 10of 1

4.6 4-lodoacetophenone (2h)

=]
L=
oo B
B r
= 8 A |
1%
E =
I o
c
i
= (0]
o
o
= _|
&
& g 2 =2 EEREZENIT 22 9~ goomw oo
~ o = = S ooe o o o mo MNE @6
o o - P o r =R I S O ouw oD O o
a2 &= = B +EABHNE 25 B8 22§88 93
A = - FEOENY D 22 28 25 FfE =24
T T T T T T
3500 3000 2500 2000 1500 1000
Wavenumber cm-1
CAProgram Files\OPUS_G5MEASWACE.D 4ACE WHITE SOLID 01/01/2003
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Data Collected on:
wormhole-vomre400

Archive directory:
/home/SRTMUN/aata/YEAR_2013/Ju1/20130

~7.045
7.840
1.8
7.018
7,661
7.260
-
1572
1253

"

!

i

o

i

]

it
/183

/
/
N\
\=7.677
T

] Fidrile: PROTON

LY

Pulse Sequence: PROTON (s2pul)
Solvent: edell
Data collected on: Apr 11 2014

O Operator: SRIMUN

Relax. delay 2.000
Pulse o degr,

Acq. time 3.000
Width 8012.8 Ha
16 repetitions
OBSERVE K1, 355.8815008 Mix

FT size 65536
- Total time 1 min 20 sec

16
2.0
s

1.1

Data Collacted on:
wormhole-vnmrs400
Archive directory:
/home/SRTMUN/data/YEAR_2013/Jul/20130
Sample directorys
o test_01
FidFile: PROTON

-
7.845
4
7.828
7.923
7.818
7.681
7.677
7.671
7.659
7.655

Pulse Sequence: PROTON (s2pul)
Solvent: cdcl3
Data collected on: Apr 11 2014

O Operator: SRTMUN

Relax. delay 2.000 sec
Pulse 45.0 degress
Acq. time 3.000 sec
width 8012.
16 repetitiona

OBSERVE H1, 399.8815808 Mz
DATA PROCESSING

FT size 65536

. Total time 1 min 20 sec
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! Archive directory:
= o1 2 = wd o /hame/SRTHUN/data/YEAR_2013/3u1/20130
s $3 & g 838 Pl
= 5% o - - < tapr 01
a 299 E v 1T riariies cazBoN
T ] &)
Pulse |Sequence: CARBON (a2pul)
Solvedt: cdcld
O Data dollected on: Apr 12 2014
Operator: SRTMUN
Relax. delay 2.000 sec
Pulaq 45.0 degrees
Acq. |time 2.000 sec
Width 23148.1 Hx
64 répetitions
OBSERVE €13, 100.5503035 MHz
DECOUPLE H1, 399.8835802 MHz
Powar 37 4B
continucusly on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 2.0 Hx
FT size 131072
Total time 4 min 16 sec
PRI el i RS e e e RS s R s LA RS AR R AR AR AR AR
200 180 160 140 120 100 a0 60 40 20 Ppm
.
cant
Sample Hame:
acs
Data Collested ons
o wan0
Archive directory:
= 1 Fhome/ BRTMUN/dat e/ FEAR_2013 /34120130
- Sample directory: &
2 Tewe o1 3
1 riarile: cammam o
Pulse Sequence: (s2pul)
Solvants cdels
Data collected om: Aps 12 2014
operater: sRTMON
e Relax. delsy 2.000 [sec

Line broadening 2.0 Nx
FT size 131072
Total time 4 min 16 |sec

200 iso 180 170 160 iso0 140 130 120 110 Ppm
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4.7

4-Carbomethoxyiodbezene (2i)

=]
=]
—
w |
&>
& |
S
23
5 MeO
E
7] o
£
w
[
[=T0
@
g 2 28 2BERS E- rer-om
~ o = = & F gy =i
= I 4H NN ee - S fae =
- - - - T @ 0
T

3500 3000

2500 2000

Wavenumber cm-1

1500

1000

Ci\Program Files\OPUS_G5WMEASUMED.O

4MED WHITE 50LID

01/01/2002

7.796
7.774
\\—7.736
—7.724

MeO ’),@/

o=

Page 111

tent

Sample Name:
AMsIB
Data Collected on:
wormbole- ynmze400
Archive directory:
/home /SRTMUN/data/YEAR_2013/Jul/20130
Sample directory:
test_o1
PidFile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: cdell
Data collacted on: Apr 16 2014

Operator: SRTMUN

Relax. delay 3.0
Pulse 45.0 degre:
Acq. time 3.000
Wideh 8012.8 Hz
16 repetitions
OBSERVE  H1, 399.8515808 MHz
DATA PROCESSTNG

FT mize 65536

Total time 1 min 36 sec

S30



7.796
7.792
7.780
7.774
7.770
7.741
7.736
7.731
7,719
7,724

f
/
&

MeD

test
Sample Name:
4MSIB

Data Collected oni
wormbole-vamrad00
Archive dirsctory:
/bome/ SRTHUN/data/YEAR_2013/3ul/20130
Sample directory:
te
riars

Pulse Sequence: PROTON (s2pul)
Solvent: edell
Data collected on: Apr 16 2014

Operator: SRTMUN

Relax. delay 3.000 sec
45.0 degress
Acq. time 3.000 sec

16 repstitions
OBSERVE M1, 3
DATA PROCESSING
FT mize 65536
Total time 1 min 36 sec

166.57¢
—137.708
131,023

—129.576

MeQ

100.760

17.37%
177.060
76.743

J

52,308

test

Sample Name:
AMSIB
Data Collected on:
le-vomras00
Archive directory:
/home / SRTHUN/data/YEAR_2013/Jul/20130
Sample dirsctory:

Sequence: CARBON (s2pul)
Solvent: cdel3
Data collectsd on: Apr 16 2014

Operator: SRTMUN

Relax. delay 2.000 sac
Pulse 45.0 degrees
Acqg. time 2.000 sec

5503035 Mz
©835002 MHz

continucusly on
WALTZ-16 modulated

DATA PROCESSING
Line broadening 2.0 Hxz
FT size 131072

Total time & min 32 o

T LI e B B L L | B e L L L B UL | T 1
80

200 180 160 140 120

S31
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test

Sample Mame:
amus1B

Data Collscted om:
wormhole-vnmre400

Archive directorys
/bome/SRTMUN/data/YEAR_2013/Jul/20130

E 1 r=- E E .E- Sample directory:
© & 4o g test_01 »
% :‘r ? b ] A ridrile: CARBON
Med Pulse Sequence: CARBON (s2pul)
Solvent: cdecl3l
Data collected om: Apr 16 2014
Operator: sRTMUN
Relax. delay 2.000 sec
Pulse 45.0 degress
Acq. time 2.000 smec
Width 23148.1 Hz
128 repetitions
OBSERVE C13, 100.5503035 MHz
DECOUPLE H1, 399.8835802 MHz
Power 137 4B
continucusly on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 2.0 Hz
FT size 131072
Total time 8 min 32 sec
: gl :
—,—r 77T T T T T ———T— T T T
170 160 150 140 130 120 110 100 90 ppm
4-MEO COMPOUND
Sample Name  4-MEC-HRMS+ Analysed by  Maren
Method HRMS Method broad (+ve).m Date 01-09-2015
Intens
wigd
51 1
MeO
4 261 9491
o
34
a4
1 4
0 . v . L. : —

100 200

200

Bruker Daltonics DataAnalysis 3.4

Instrument mierOTOF-Q
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4.8  4-Carboethoxyiodbezene (2j)

=
T m 1
RUKER
(<
= |
=)
=
@
=
g ow>
= I
E
=
E EtO
= 3
=
o~
=58 2 3 05 22 £ B § = o o@m o9
= o o3 w3 Pl o o o = oz =3 P = AL |
=42 © = g =EE 5 = 2 = 3 T = &
=8 = =2 <= 22 2 = ¥ = 2 2 B S
T T T T T T
3500 3000 2500 2000 1500 1000
Wavenumber cm-1
C:'\Program Files\OPUS_65WWEASWVETO.O AETO LD 01/01/2002
ECIB
BRUKER
Cmenee e e P Comsean AVANCE IT 400 NMR
S8 s2380Tme SELS SEER2RS Spectrometer
Seretcllsld o me o S ST MmN
[ e i S < [ R g g SAIE . )
Panjab University
Chandigarh
Current Data Parameters
NAME May27-2015
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150528
Time 9.11
| INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
EtO SOLVENT cDCl3
NS 8
DS 2
SWH 12019.230 Hz
fo} FIDRES 0.183399 Hz
AQ 2.7263477 sec
RG 287
Dw 41.600 usec
DE 6.00 usec
TE 297.3 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
1H
10.90 usec
-3.00 dB
400.1324710 MHz
F2 - Processing parameters
ST 32768
SF 400.1300080 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
J pC 1.00
S|S ] >
il i o
T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm

S33
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ECIB

BRUKER
e e me o o e AVANCE II 400 NMR
ERS 85 85 B S8 Spectrometer
= oo s o SATE . .
Panjab University
‘ ‘ Chandigarh
Current Data Parameters
AME May27-2015
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150528
| Time 9.11
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
65536
EtO SOLVENT cpc13
NS 8
DS 2
SWH 12019.230 Hz
FIDRES 0.183399 Hz
(0] a0 2.7263477 sec
RG 287
DW 41.600 usec
DE 6.00 usec
TE 297.3 K
D1 1.00000000 sec
TDO 1
CHANNEL f£1
1H
10.90 usec
-3.00 dB
400.1324710 MHz
F2 - Processing parameters
sI 768
SF 400.1300080 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

L““““‘Tm(“""”74““ﬁ¥““**woF**""44#7'4

o o

T T T T T T T T T
84 7.82 7.80 7.78 7.76 7.74 7.72 7.70 7.6

T
7.90 7.88 7.86 7. 8 ppm

avtar saifpu@yahoo.co.in

ECIB
BRUKER
P - e AVANCE II 400 NMR
[EHS 3 SIEE2RS Spectrometer
P =y SEmadd
e N P g g SAIF
Panjab University
Chandigarh
Current Data Parameters
NAME May27-2015
EXPNO 540
PROCNO 1
F2 - Acquisition Parameters
Date 20150528
Time
INSTRUM spect
| PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDC13
EtO NS 8
DS 2
SWH 12019.230 Hz
FIDRES 0.183399 Hz
fo) 20 2.7263477 sec
RG 287
DW 41.600 usec
DE 6.00 usec
TE 297.3 K
D1 1.00000000 sec
TDO 1
Pl 10.90 usec
PL1 -3.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 32768
SF 400.1300080 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
— <
= =
i o
T T T T T T T T T
5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm

avtar saifpu@yahoo.co.in
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ECIB

166.13
137.67

EtO

100.56
77.35
77.03

76.71
61.24

/
N

BRUKER

AVANCE II 400 NMR
Spectrometer

SAIF

Panjab University
Chandigarh

14.29

Current Data Parameters

% SF
DW

NAME May27-2015
EXPNO 541
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150528
Time 9.39
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 512

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 812

DW 16.800 usec
DE 6.00 usec
TE 297.8 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

CPDPRG2

T T T T T T T T T T T T T T T
230 220 210 200 1%0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40

CHANNEL fl ========

-2.00 dB
100.6228298 MHz

waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 14.31 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
100.6127690 MHz
EM
SSB 0
LB 1.00 Hz
T T T T GB 0
30 20 10 ppmFC 1.40

avtar saifpu@yahoo.co.in

4-ETO COMPOUND

Sample Name  4-ETO-HRMS+ Analysed by  Naren
Method HRMS Method broad (+ve).m Date 01-09-2015

Intens.

x104
5
275.9647
4
3
EtO
2
o
1
[ - ——* —— - - —
100 200 300 400 500 600 miz

Bruker Daltonics DataAnalysis 3.4 Instrument micrOTOF-Q Page 1 of 1
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N-(3-iodophenyl)acetamide (2k)

4.9
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Wavenumber cm-1

0140172003

OFF-WHITE

3ACHM

C\Program FilestOPUS_65MEASIACM.O

Page 1/1
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1R LINESHAPE

1_ CHC13 in Acetone-d6
Spinning 0.4/3.5/6
Sample Nemes

3acm.
Dapa Collected ons

- P - = o 8o
2 S & Ed 3 FEF Sormhola-vanrs400
> . . n ¢ e - Arghive dirac: :
2 2 A a k4 = o EOrY]
K a3 o

|

Alt]- direstory:
Fidrile: cAmpon

Pulde Bequence: CARBON (a2pul)

- 130.475
—128.592

Sol¥ant: cdcl3
Datd collsctad on: Aug 15 30185

AcHN I

Operators SREMUN

Ralax. delay 2.000 sec
Pullse 45.0 degreas
Acq. time 2.000 sec
wideh 23148.1 Hx

64 [repatitions

oBssRVE €13, 100.5503035 MHs
| DECQUPLE N1, 399.8835802 Mitx
‘ Power 37 dB

continuously on
WALTE-16 modulated
DATA PROCESSING

Lire brosdening 2.0 Hx
T size 131072

‘ Total time 4 min 16 mac

BVR-3-ACM ) ' ) .
|BVR-3-ACM 16 (0.363) AM (Cen.2, 97.00, Ar,5434.0,556.28,0.40,LS 10) - :
o0 l 1 Cen-2, H 1: TOF MS ES+
| 571!
Mol. For = C8H8NOINa
Caled Mass = 283.9548 (M+Na)
| 283.9820
A
AcHN !
=
544.9810
544.9183
i 381.3233
284.9706
188.0870 283.8820 ‘[ 381.3579 =as-0500
o 382.2959 544.353: 5“5"’25,431;-.2755 739.6605  804.4885 897.7386 ‘
E 100 _ 200 300 400 500 600 i

700 800 200 1000 1100 miz
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4.10 2-Chloro-1-iodo-4-methoxybenzene (21)

b=
!!Illllﬁll
(.
= _| fﬁ
oo
=
g2 = I
Eﬁ @0
&
=4 MeO
@ Cl
- = _|
X /
= _| h
o i
TESS 58 =28 2IB8 8§ 53 wwz = o
W o S e P = B e e | — P~ ™~
O A0 O O [rekie) w0 e o0 0D O 20 [ B A P CC o =3
SRR Hie e HZEEE 8 28 i oy = 2
e par ] - —— —_e——— = = o w0 o
T T T T T T
3500 3000 2500 2000 1500 1000
Wavenumber cm-1
Ci\Program Files\OPUS_65MWMEASZCL 4ME 1 2CL 4ME LICZD 01/01/2003
2C4M
BRUKER
e o - _ AVANCE II 400 NMR
8 NS283D = 3 Spectrometer
88 S5LB83S = <
FE flevee - - SAIF ) .
Panjab University
Chandigarh
Current Data Parameters
NAME Jun30-2015
EXPNO 320
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150630
Time 22.40
INSTRUM spect
PROBHD 5 mm PABBO BB-
| PULPROG 2g30
D 65536
SOLVENT cpc13
NS 8
DS 2
SWH 12019.230 Hz
MeO Cl FIDRES 0.183399 Hz
AQ 2.7263477 sec
RG 203
DW 41.600 usec
DE 6.00 usec
TE 298.3 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1 ==
NUC1 1H
Pl 10.90 usec
PL1 -3.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 2768
SF 400.1300036 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
‘ BC 1.00
L 1 LA
H A R
S S| e S
- = = o
T T T T T T T T T
10 9 8 7 6 5 4 3 2 0 ppm
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2C4M

L6651

———7.6871
7

___—17.0225
= 17.0153

BRUKER
- AVANCE II 400 NMR
2ess Spectrometer
VRV SAIF

Panjab University
\§4/) Chandigarh

Current Data Parameters

NAME Jun30-2015
EXPNO 320
PROCNO 1
F2 - Acquisition Parameters
Date 20150630
Time 22.40
1 INSTRUM spect

PROBHD 5 mm PABBO BB-—
PULPROG 2930
TD 65536
SOLVENT cpcl3
NS

MeO Cl DS 2
SWH 12019.230 Hz
FIDRES 0.183399 Hz
AQ 2.7263477 sec
RG 203
DW 41.600 usec
DE 6.00 usec
TE 298.3 K
D1 1.00000000 sec
TDO 1
Pl 10.90 usec
PL1 -3.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300036 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

~

S = S
T T T T T T T T T T T T T T T T T T T T T T T
8.3 8.2 8.1 8.0 9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 6.5 6.4 6.3 6.2 6.1 pPpm
manishkumarmanul986@gmail.com
2caM BRUKER
AVANCE II 400 NMR
3 SR 58 s o = Spectrometer
3 3] 83 S See 5 o SATE
n o i RN 7 N Panjab University
\/ \/ ‘ \V) ‘ Chandigarh
Current Data Parameters
NAME Jun30-2015
EXPNO 321
PROCNO 1
F2 - Acquisition Parameters
Date 20150630
Time 23.09
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
| 512
Ds 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
aAQ 1.1010548 sec
RG 406
pw 16.800 usec
MeO (o4] DE 6.00 usec
TE 298.6 K
D1 2.00000000 sec
dii 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1 =
13c
9.60 usec
-2.00 dB
100.6228298 MHz
CHANNEL f2 =
waltzl6
1H
80.00 usec
-3.00 dB
14.31 dB
18.00 dB
400.1316005 MHz
F2 - Processing parameters
ST 32768
" ‘ SE 100.6127690 MHz
'WDW
SSB 0]
LB 1.00 Hz
B 0
T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 pmeC 1.40

S39
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4.11 1-Bromo-4-iodobenzene (2m):

100

98

96

94

Transmittance [%)
92

90

88

86

181282 —
1548.95 ——
{1613.2T ——
1463.93 ——
137245 ——
125038 —
1092 61 ——
1058.30 ——

M2 s —
285046 ——
1882.76 ——

198544 ———
9727 ——
SHO50  =—

T T T T
3500 2500 2000
Wavenumber cm-1

:

1000

2

Ci\Program Files\OPUS_G65WEASWBR.O 4BR WHITE SOLID 01/01/2003

1H LINESHAPE
i_ CHC13 in Acetome-dé

Spinning 0.4/3.5/6

Sample Name:
4_ibe

Data Collsctsd on:
wormbole-vims a4 00

Archive directory:

7,551
~17.530
—7.236
—7.218

1,538

—7.258

Sample directory:

Fidwile: PROTON

Pulse Segquence: PROTON (s3pul)
Solvent: cdcld
Data collected on: Aug 19 2015

Br PR

Relax. delay 2.000 mac
Pulse 45.0 degre.
Acq. time 3.000
Width 8012.8 Nz
16 repetitions

OBSERVE M1, 399.9915808 Mz

DATA PROCESSING

FT size 85536

Total tims 1 min 20 mec

2.00 €
2
0

540



4.12

1M LINESHAPE
1_ CHC13 in Acetons-dé
spinning 0.4/3.5/6

Sample Name:

139.060
133.451
122.199

Archive directory:

Sample dirsctorys

92.070
77.355
——77.035
\—76.719

Fidrile: CARBON

Pulse Sequence: CARBON (s2pul)
Bolvent: cdel3
Data collected on: Aug 19 2015

Operator: SRTMUN

Relax. dalay 2.000 sac
Pulse 45.0 degrees

Acq. time 2.000 smec

Width 23148.1 Kz

64 repetitions

OBSERVE €13, 100.5503035 MHz
| DECOUPLE H1l, 399.8835802 MHz
Powsr 37 aB

continucusly on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 2.0 Hx

FT size 131072

Total time 4 min 16 sec

T LIS [ I . 0 ) st B [ LR P 0 i LR L T T g
180 160 140 120 100 80 60 40 20 0 ppm

1-Bromo-2-iodobenzene (2n):

= —
-— LR. ) e
[
o2
=
&,
8 (=]
5" !
E
o
c
T o=
= =
Br
[=]
o4
Z 22 S8 g8 2 =2 2 %2 2w v =g
o e = - oo —— o R =
wy e W e oo = g=] e R ] i L= L s e L] o WD o
O OO [= 4=} F= P [Ty - =T o DDma wy Mmoo o
& S —— — — —— — - = = L=
T T T T T T
3500 3000 2500 2000 1500 1000
Wavenumber cm-1
Ci\Program Files\OPUS_&5WEAS\ZBR.0 2BR PALE YELLOW LIQUID 01/01/2003
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rhoSmmsrmes =
EEZEEEEL=ZEE H
o Fo Fe Fo Fe Fo b Fo o W5 55 =

TRl s

Br

10 s ] 7 e s s 2 ] a o -
== b= =]
Semple Name:
2br
- w e w @ Data Col s o 8
= SR b wormho Fa-Fhntedoo
< 8 A&R S Azchive-(HtgHgecys
= 3 399 = |
| | g sample di
Fidriles CARBOM
Pulse th1 CARBON (s2pul)
Solvant: cdciih

4 on: Aug 15 2075

Br

100.5503035 MEz
399.99835802 MHE=z

e i i sl

150 140 130 120 110 100 90 80 ppm
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31-10-2014 17:01:23

.
DAGCMS DATA\Data\BVR-2BR.qgd
Spectrum

Line# 1 R.Time:18.670(Scan#:3135)

MassPeaks:329

RawMode:Single 18.670(3135) BasePeak:43.05(12250)
BG Mode:None Group ! - Event 1

14000 o - - -

|
130004

i a |
[ : Br

12000 \
11000
129 |

10000
i
9000 |

8000

183
207 Ll
| | |
| 14 mo | | |
v T I | | = | s 1
| | 11 B bl 298 341 355
i b | 1l e 37 3me 401 416 432 457 482 492
il .l s b b i NPT AT A AP B B A W I
¢ t
' l‘ll() o 170 200 230 260 290 320 350 380 410 440 470 500 -
i z

4.13 1-Bromo-3-iodo-5-methylbenzene (20):

100

—
4
=

80

Transmittance [%]
70
1

50

40

Faa 8 £ 58 5% 8 & ep o3
253 £ 282 88 £8 8 3 a8 S
£ o £ = 2y 22 oo = & Ep- oo
T T T T T T
3500 3000 2500 2000 1500 1000

Wavenumber cm-1

C\Program Files\OPUS_65WEASIBR SME.D 3BR SME LiguiD 010172003

543



1H LINESEAPE
a_ CHC13 in Acstona-dé
Spinning 0.4/3.5/6

Sample Namer

Data Collacted omi:
1le-vomras00
Archive directory:

Sample d-j:‘&q.

FidPile: PROTON'

7.653

—7.462

7.294
3,281
—2.2T4

Pulse Sequence: PROTGN (m2pul)
Br Solvants cdcl3
Data collacted omn: Jul 17 20M5

Operators SRTMUN

Relax. dslay 2,000 sec
Pulsa 45.0 degress

Acq. time 3.000 sec

width £012.8 Hs

16 repatitions

OBSERVE E1, 395.8815808 MHs
DATA PROCESSING

¥T size 65536

Total time 1 min 20 sec

|

et e (RS ) e i B

0.00
0.90

0.86 T

1H LINESHAPE
1_ CHC13 in Acatona-dé
apinning 0.4/3.5/6

sample Hame:
3 i

Data Coldected oni
wo: -vnmre400

Archive d@irectory:

—136.429
93.911
~—76.982
76.666
—76.347

\—136.292
—131.202
122,354

sampls dirsctory:

~——141.534

ridrile: [cARBON

Pulme BDequances CARBON (s2pul)
Solvent: #dcll
Data collected om: Jul 21 2015

Operators |SETMUN

Relax. dglay 2.000 sec
Pulse 45,0 degrees

Acg. time 2.000 sec

width 23148.1 Bz

64 repetitions

OBOSERVE €13, 100.5503035 MHx
DRCOUPLE M1, 399.8835802 MHz
Power 37 |48

continuoysly on

WALTE-16 [modula ted

DATA PROCESSING

Line broadening 2.0 Hz

FT aize 131072

Total time 4 min 16 sec

BB B d | T T T P g e 1 1 8 B R A O e

R T S

200 180 160 140 120 i00 80 0 40 20

S44



3-Br 5-Me COMPOUND

Sample Name  3-Br.5-Me HRMS+ Analysed by  Naren
Method HRMS Method broad (+ve).m Date 02-09-2015
Intens, +MS, 0.1-0.4min #{20-57)
x104
|
5
285.5698
4 Br
3
2
1
173.0732 2220481
l .
100 200 300 400 500 600 miz
Bruker Daltonics DataAnalysis 3.4 Instrument micrOTOF-Q Page 1 of 1
4.14 1.,4-Diiodobenzane (2p):
2
wo |
o
£
2
c
E =1
2>
=
[
g -
|
C2E £ 5 22 o o
HiE 5 B 28 o =
AE = 2 B =
T T T T T T
3500 3000 2500 2000 1500 1000
Wavenumber cm-1
C\Program Files\OPUS_G5WWEASALD 41 WHITE SOLID 010172003

Page 111
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4.12 2-Fluoro-4-iodobenzonitrile (2q):
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G0'ZAS

— PLLEL
— EEDL
— EO'Cl8
— fL'E08

0ot

— GIELYL

1500

—— 81955}
— ERLBSE

— EHEELL

ZE0EEZ
—__ T
—— LI'¥eET

— BT0EEZ

I — I§8raz
——— BI'BLEE

NC

86

T T T T T
96 L 28 06 88
[94] @ouepiLSUERL |

1000

3000 2500 2000

3500

Wavenumber cm-1

01/01/2003

PALE YELLOW SOLID

3F4CH

C.'\Program Files\OPUS_65WMEAS\IFACN.0

mr—

LA
s
FEE L
GVE L
LT
L0

p=a =]
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1E LINESHARE
1_ cHC13 Acetona-dé
8pinning 4i4/3.5/6

wormiif - Tuaxed00

160.798
326.370
126,056
100.476

Arcnive dirgcrorys
Sample @i -Jae-q.

163.429
134,398

—134.438
\—133.981
~113.452

Fidviles ([FARBON
Pulee Seqyénce: CARBON (s2pul)

NC Solvent: dficls
Data colldjted on: Aug 15 2015

Operator: [{RTWUN

Relax. dd
Pulos 45
Acq. timd
widen 231

OBSERVE Cf3, 100.5503035 MEz
DECOUPLE |(§f1, 399.8835802 MEz
Power 37 {8

continuodfily on

WALTZ-16 [flodilated

DATA PROCHESING

Line brosflaning 2.0 Hx

FT size 134072

Total timell4 min 16 sec

i 1 ey |
I Il U el LR d | | e |

; ‘ Ll I“ ".\ {J‘..l‘ll i L

150 140 130 120 110 100 20 80 70 ppm

PR T

548



IN DMSO_19FNMR
F19CPD DMSO (€ \2015\SEP) nmr 5
10000
9000
&3
g8
8000
| 7000
NC 6000
F
Al(s)
-106.94
¥
]

T T

T T T T

T T
10 0 -0 -20 -30 -40

T T T T T i i e | r T T r T T T
-50 -60 -70 -80 -90 ﬂ—g:m)-lw 120 -130 -140 -150 -160 -170 -180 -190 -200 -210

4.13  1-lodo-3-nitrobenzene (2r):
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— GLOFER

LE09¥E

— oLeLse

NO,

GrOCLE

— B1'5502
— SB'LZ6E

— ZLLE0E

T T
09 oF
[24] @ouenLSUEl |

0g

1000

1500

2500 2000

3000

3500

Wavenumber cm-1

01012003

Liguio

ANITRO

CA\Program Files\OPUS_G5WEASINITRO.0
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test
Sample Name:
ab

3_n:
Data Collected omi
wormhols-vnmrado0
Archive directory:
/homa/SRTMUN/data/YEAR_2013/Jul/20130
sample dirsctorys

8.575
7,298
1.250

8,081

8.039

7.275
-

8.019
7.316

8.199
8.196
8,194

ten:
FidPile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: cdeld
Data collected on: Apr 16 2014

-

Operator: SRTMUN

Relax. dslay 3.000 sec
Pulse 45.0 -
. time 3.000 sec

width 8012.8 Nz

16 repetitions
OBSERVE M1, 199.8815808 Mz
DATA PROCESSING

FT size 65536

Total time 1 min 36 sec

1.0
1.2

Data Collected om:
wormhole- vome 400
Archive directory:
e /SRTMUN/data/YEAR_2013/3u1/20130
Fample directory:
- test_o1
| biarite: proTow

"
2

8.199
8.196
8.039
8.023
8.021
8.019

]
S

Pulss Sequence: PROTON (m2pul)
Solvent: cdeld
IData collected on: Apr 16 2014

|operator: SRTMUN

Relax. delay 3.000 sec

width 8012.8 Hx
16 repetitions
oBsERvE  m1, 3
[DATA PROCESSING
FT size 65536

. [Total time 1 min 36 mec

)
L 2 9
L

8.0 7.8 7.6

)

L L L |

2 7.0 ppm

1.10
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tent

Sample Name:
1adib 3 MT R
Data Collscted on:
wormbole-vamra400
Acchive directory:
/home /SRTMUN/data/YEAR_2013/Jul/20130
Sample directory:
test 01
Fidrile: CARBON

132.439
\—130.700
—~77.334
\—76.698

Pulse Ssquence: CARBON (s2pul)
Solvent: cdelld
Data collected on: Apr 16 2014

Opsrator: SRTMUN

Relax. delay 2.000
Pulse 45.0 degr:
Acg. time 2.000 sec
wWidth 23148.1 Hx
128 repetitions

€13, 100.5503035 MH=
399.8835802 MHz

- 34
EE——— T ]
— —93u4m
g
B
=
o

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 2.0 Mz
FT size 131072

| Total time 8 min 32 sec

A L o e R L B B B L BB s LR R R B EBARREEES MAna s R aE RAREE RERRE RERLE
200 180 160 140 120 100 a0 60 40 20 Ppm

ta

Sample Name:
2e-aib 3MICR
Data Collacted om:
wormhole-vnmrad00
Archive directorys
/hesme/ SRTMUN/data/YEAR_2013/Jul/20130
1 SampPe airectory:

130.700

FidFile: CARBON
Sequence: CARBON (s2pul)

t: edelld
Data dollected on: Jpr 16 2014

Operagor: SRTMUN

Relay. delay 2.000 mec

. continucusly en
WALTZ-16 modul
| DATA HROCESSING
Line [broadening 2.0 Hx

FT side 131872
Total |time 8 min 32 sec

e e e
ORISR, e SR TR ey
Bel ey,
]

i

L

40

H

140 130 120 iio0 100 20 Ppm
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3-NITRO COMPQUND

3-NITRO-HRMS+

Sample Name Analysed by  MNaren
Method HRMS Method broad (+ve)m Date 01-09-2015
Intens. | +MS, 0.1-0.4min #{20-57)
%104
5.
2
o 48,9287
I
3
2l NO,
1
0 ; - : ; ; ,
100 200 300 400 500 600 miz
Bruker Datonics DataAnalysis 3.4 Instrument micrOTOF-Q Page 1 0of 1
4.14 1-iodo-4-(methylsulfonyl)benzene (2s):
uy
[=>]
£
[=+]
[ 5]
&
= 3 -
E = I
: r
=
'_
MeO,S
wy _|
[
‘E;r‘i 5 & 2 27 ‘|$-_$d_ -‘?‘Lﬁ.!-: "r .!-,
25 2 o £ 3IF £z gsda =3
hks 2 F ¢ 99 Cr 2R2g § R
T T T T T
3500 3000 2500 2000 1500 1000
Wavenumber cm-1
C\Program FilesiDPUS_S5MEASMWESLL MESL WHITE S0LID 010172003
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eandekiczas I
safdzmssss
ERSRP =il ninge i

— e

.kJ

test

Sample Name:
—e— 4756
Data Collectad on:
wormbole-vamesd00
Archive directorys
/home/SRTMUN/data/YEAR_2013/Jul/20130
Sampla dirsctory:
test_0.

Piarile: PROTON

Pulss Sequence: PROTON (s2pul)
Solvent: cdela
Data collscted om: Apr 16 2014

Operator: SRTMUN

Relax. delay 3.000 sec
Pulse 45.0 degress

Acq. 3.000 sec

wideh 8012.8 Hz

16 repatitions

OBSERVE N1, 399.8815808 Mz
DATA PROCESSING

FT size 65536

Total time 1 min 36 mac

T
8 7 6 5 4
LR R
% e e
e 2 A
A A °
ap A aE 33
Bl SESS
P S L S

Me0, 5

test

Sample Name:
masss 4TTH
Data Collectsd on:
le-vamrad00
Archive directory:
| /ioma / SRTMUN/ data/YEAR_2013/3ul/20130
sample dirsctory:
B twnt_01
\ Fidfile: ProTON

Pulse Sequence: PROTON (s2pul)
Solvaent: cdcll
Data |collected on: Apr 16 2014

Operator: SRTMUN

Relax. delay 3.000 sec
Pulde 45.0 degrees
Acq| time 3.000 mec
wideh 8012.8 Hz
16 zepetitions

OBSERVE  H1, 399.8815808 MHx

DATA [PROCRSSING

FT size 65536

Total time 1 min 36 sec

i
R : . B S ey -
7.9 7.8 70, Tel3 7.5 7.4
2
=
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Me0,S

"

140.164
—138.671

1128.779

101,604
~T77.397
77.077
76.761

)

oy

44478

Data Collected ons
le-vnmresoo
Archive directory:
/bome/SRTMUN/data/YEAR_2013/3ul/20130
Sample directory:

CARBON (s2pul)

Pulse Sequenc:
Solvent: cdcl3

Data collected on: Apr 16 2014

Operator: SRTMUN
Relax. delay 2.000
Pulse 45.0 degr
Acq. time 2.000
width 23148.1 H
128 repetitions

OBSERVE C13, 100.5503035 MHz
DECOUPLE H1, 399.8835802 Mz
Powsr 37 4B
continuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 2.0 Hz
FT size 131072
Total time 8 min 32

140.164
—138.671

128.779

T

180

L

140

101.604

L B B B B R RS RN R RS R
160

120 100 80 60

~77.397
77.077
76.761

Me0, S

T

T

40

44.478

T T T T T T
20 Ppm

wormhole-vamrad00
Archive directory:

/bome/ SRTMUN/data/YEAR_2013/3ul/20130
Sample directory:

test_01
FidrFile: CARBON

Pulss Sequence: CARBON (s2pul)
Solvent: cdcl3
Data collected on: Apr 16 2014

Operator: SRTMUN
Relax. delay 2.000 sec
Pulse 45.0 degr
Acq. time 2.000 sec

Wideh 23148.1 Hz

128 repestitions
OBSERVE €13, 100.5503035 Mz
DECOUPLE H1, 399.8835802 Mz
Powsr 37 4B

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 2.0 Hz

FT size 131072
Total time 8 min 32
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MESU COMPOUND

Sample Name  MESU-HRMS+ Analysed by  Maren

Method HRMS Method broad (+ve).m Date 01-05-2015
Intens.

w104

261.9211 I

a MeO,S

100 200 300 400 500 600 miz

Bruker Daltonics Datadnalysis 3.4 Instrument micrOTOF-Q Page 10of 1

4.15  3-(trifluoromethyl)-5-iodopyridine (2t)

(o ]
L]
o0
n
— g b
)
3 FsC l
£ N
E o
E @ b
B N
= _|
[=>]
o |
[-+]
2 8 & gt 8 9B Y- BBR®2e . o &g
& e B3 q 88 NI NEEE S 8 o o o
B e e 88 F P2 ST CEE2EE 3 83
T T T T T T
3500 3000 2500 2000 1500 1000
Wavenumber cmi-1
C\Program Files\OPUS_65WEAS\TFP.0 TFP WHITE SOLID 01017200
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8.252

g.281 "

7.260
ul
t
(%]

9.037
/—l.lil
/;I.QS'F
'/ —8.256

/‘ —8.254

8.246

/)
~7.264

-

1.67%
1.681

Axchive diractory:
= im[lmlh-/m_ﬂﬂl!/hl/ﬂﬂl;o
fsample directorye

A rtest_01 <
l}lllu.-- PROTON

1.2712

Hulss Paquence: PROTON (sZpul)
A

edels
Hata cbllected on{ Apr 16 2014

Lax]

a
idth|
16 ref

delay 3.0

8012.8 Hx
petitions
u1, 399

ATA P
BT wix

ROCESSING
p 65536

8815808 Mz

dotal Eime 1 min 36 sec

=g

9.037
—8.257
8.256
8.25¢
8.251
8.247
8.248

7.264
7.260

FaC

e
i e b °©  ppm
2 8
= =

test

Sample Name:
s_te@udne
Data Collected om:
wormbole - vamra400
Archive directory:
/bome/SRTMUN/data/YEAR_2013/Jul/20130
Sample dirsctory:
&

Pulse Sequence: PROTON (s2pul)
Solvent: cdold
Data collected cn: Apr 16 2014

Operator: SRTMUN

Relax. delay 3.000 sec
Pulse 45.0 degress

Acg. time 3.000 sec

width 8012.8 Ha

16 repetitions

OBSERVE M1, 399.8815808 Mux
DATA PROCESSING

FT size 65536

Total time 1 min 36 sec

1.00 -
9!
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I L Il ‘ Ui LR L ! i | AR \
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170.430
168.831

170

159.129

160

145.092
141.270

150 140 130

S58

124.461

1H LINESHAPE
1_ CHC13 in 3
Spinning 0.4

Sample Name
tfp

Data Collect
wormhola-1

Archive dird

92.709

Sample dxan
FidFile: CAR

Pulse Sequend
Solvent: cdc
Data collectg

Operator: SR

Relax. dela;
Pulse 45.

Acq. time 2
Width 23148
64 repetitig
OBSERVE C13
DECOUPLE H1
Power 37 4B
continuously
WALTZ-16 mod
DATA PROCESS}
Line

etone-d6
.5/6

bdcron s
hms400
brory:

L

BON
B: CARBON (s2pul)

8 on: Aug 19 2015

fuN

2.000 sec
pgrees

00 sec

Hz

hs

100.5503035 MHz
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