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I. General Experimental Section:

All the reagents were purchased from commercial suppliers and were used as
such. The solvents used in the reactions were distilled and dried prior to use. All
the reactions conducted under conventional heating were performed under air
atmosphere in a Schlenk flask. Microwave reactions were performed using an
Anton Paar Monowave 300 mono-mode microwave reactor with a sealed 10-mL
vial containing teflon-coated magnetic stir bar. The microwave system contains a
single magnetron that delivers up to 850 W installed microwave power in
unpulsed mode over the full power range. The sophisticated software prevents
thermal overshoots and the design of the microwave applicator provides utmost
field density, which allows efficient heating, even of low-absorbing solvents at any
scale. A precisely adjusted IR sensor reflects the internal reaction temperature up
to 300 °C. Pressure control up to 30 bar is provided by a non-invasive hydraulic
piston embedded in the swiveling cover. For cooling, the cavity is flushed with
compressed air automatically after the programmed experiment has been
processed. Column chromatography was performed using Merck silica gel (100-
200 mesh). Thin layer chromatography (TLC) was performed using silica gel
60/KieselguhrF,s, pre-coated on aluminum sheets (thickness 0.2 mm),
commercially available from Merck. Visualization of spots on TLC plate was
accomplished with UV light and by staining in |, chamber.

All the melting points were determined in open capillary tubes and are
uncorrected. 'H and *C NMR spectra were recorded on 300 MHz and 75 MHz
JEOL AL300 FTNMR spectrometer respectively at a temperature of 300 K. NMR
chemical shifts are expressed in & values with reference to tetramethylsilane
(TMS) as internal standard. Product yields refer to isolated yields after column
chromatography.
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Il. Experimental procedures:

a) General conventional experimental procedure: Diacetoxyiodobenzene (DIB)
(0.15 mmol, 48.3 mg) was added to a Schlenk flask, equipped with a rubber
septum and teflon-coated stir bar, containing carboxamide (3 mmol) and amine (3
mmol). The resulting mixture was vigorously stirred at the appropriate
temperature for a specified time. The progress of the reaction was monitored
through TLC. After completion of the reaction, mixture was cooled to room
temperature; distilled water (10 mL) was added and then extracted with ethyl
acetate (3 x 10 mL). The combined organic phase was dried over Na,SO,4, and then
concentrated using rotary vacuum evaporator. The crude product was purified by
column chromatography using a mixture of ethyl acetate/n-hexane as an eluent.

b) General MW experimental procedure: An oven-dried 10-mL microwave
reaction vial containing a teflon-coated magnetic stir bar was charged with
carboxamide (3 mmol), amine (3 mmol), and diacetoxyiodobenzene (DIB) (0.15
mmol, 48.3 mg). The vessel was sealed with a plastic microwave septum, stirred
at room temperature for 5 min and then placed into the MW cavity for a specified
temperature and time. After completion of reaction (TLC), the mixture was cooled
to room temperature and worked-up as given in conventional method.
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lll. Complete Optimization Table:

Solvent Conven.tlonal MW heating
Entry Accelerator mol heating
(%) T t Yield T t Yield

CA [ (h) | (%) | (C) | (min.) | (%)
1. - - - 120 | 24 n.r 120 20 n.r
2. p-TSA 10 - 120 | 24 60 120 20 62
3. TFA 10 - 120 | 24 40 120 20 41
4, BF3-Et,0 10 - 120 | 24 57 120 20 57
5. I, 10 - 120 | 24 51 120 20 52
6. Zn(OAc),-2H,0 10 - 120 | 24 20 120 20 23
7. Cdl, 10 - 120 | 24 33 120 20 39
8. FeCls 10 - 120 | 24 11 120 20 42
9. NiCl,-6H,0 10 - 120 | 24 30 120 20 30
10. ZrOCl, 10 - 120 | 24 40 120 20 41
11. KOH 10 - 120 | 24 n.r 120 20 n.r
12. DBU 10 - 120 | 24 n.r 120 20 n.r
13. TBAB 10 - 120 | 24 trace 120 20 trace
14. [BmIm]BF, 10 - 120 | 24 50 120 20 55
15. DIB 10 - 120 | 24 81 120 20 83
16. DIB 5 - 120 | 24 81 120 20 83
17. DIB 5 - 120 | 17 72 120 10 77
18. DIB 3 - 120 | 24 67 120 20 69
19. DIB 5 Toluene 120 | 24 18 120 20 27
20. DIB 5 Xylene 120 | 24 29 120 20 30
21. DIB 5 Chlorobenzene 120 | 24 20 120 20 25
22. DIB 5 DMSO 120 | 24 19 120 20 21
23. DIB 5 DMF 120 | 24 24 120 20 27
24, DIB 5 H,0 100 | 24 17 120 20 23
25. DIB 5 n-CsH,,0OH 120 | 24 n.r 120 20 n.r
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IV. Characterization of Products:

1. N-Benzylformamide (3a)™:

H
OVN\Q

Colorless solid; m.p.: 59-60 °C.

'H NMR (300 MHz, CDCls, TMS) &/ppm: 8.28 (s, 0.8H), 8.23 (d, J = 12.0 Hz, 0.2H), 7.37-7.29 (m,
5H), 5.75 (br s, 1H, NH), 4.51 (d, J = 6 Hz, 1.8H), 4.44 (d, J = 6.3 Hz, 0.2H).

3C NMR (75 MHz, CDCl5, TMS) &/ppm: 164.7, 161.3, 137.5, 128.6, 128.4, 127.7, 127.6, 127.4,
127.2, 45.4, 41.8.

2. Piperidine-1-carbaldehyde (3b)*:

@ \?o

Colorless oil.

'H NMR (300 MHz, CDCl5, TMS) 8/ppm: 7.99 (s, 1H), 3.47 (t, J = 5.4 Hz, 2H), 3.32 (t, J = 5.4 Hz,
2H), 1.69-1.54 (m, 6H).

3¢ NMR (75 MHz, CDCl3, TMS) 8/ppm: 160.4, 46.4, 40.2, 26.2, 24.7, 24.3.

3. N-Formylmorpholine (3c)*:

@“\&0

Colorless oil.

'H NMR (300 MHz, CDCls, TMS) /ppm: 8.06 (s, 1H), 3.72-3.56 (m, 6H), 3.42-3.39 (m, 2H).

3C NMR (75 MHz, CDCls, TMS) o/ppm: 160.8, 67.1, 66.3, 45.7, 40.5.
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4. N-4-Tolylformamide(3d)*:

H

Colorless solid; m.p.: 53-54 °C.

'H NMR (300 MHz, CDCl;, TMS) &/ppm: 9.05 (br s, 1H), 8.63 (d, J = 11.1 Hz, 1H), 8.39 (s, 1H),
8.27 (s, 1H), 7.43 (d, J = 7.5 Hz, 2H), 7.12-6.96 (m, 6H), 2.30/2.28 (each s, 6H).

3C NMR (75 MHz, CDCls, TMS) o/ppm: 163.1, 159.5, 134.8, 134.4, 134.2, 134.1, 130.0, 129.3,
120.1, 118.9, 20.7, 20.6.

5. N-(4-Methoxyphenyl)formamide (3e)’:

L
N o

H

Light brownish solid; m.p.: 80-83 °C.

'H NMR (300 MHz, CDCl3, TMS) 8/ppm: 9.01 (br s, 1H, NH), 8.53 (d, J = 11.1 Hz, 1H), 8.46 (br s,
1H, NH), 8.24 (s, 1H), 7.45 (d, 2H), 7.03 (d, 2H), 6.87—6.79 (m, 4H), 3.77/3.75 (s, 6H).

3¢ NMR (75 MHz, CDCl;, TMS) &/ppm: 163.3, 159.4, 157.3, 156.4, 130.0, 129.6, 121.8, 121.2,
114.7, 114.0, 55.3, 55.2.

IR (KBr Disc, /Cm™): 3246, 3192, 3129, 3050, 3001, 2969, 2937, 2895, 1678, 1656, 1604, 1551,
1510, 1462, 1396, 1308, 1235, 1182, 1109, 1029, 835, 808, 783, 696.

6. N-(2-Methoxyphenyl)formamide (3f)°:

Brown solid; m.p.: 84-85 °C.

'H NMR (300 MHz, CDCl3, TMS) &/ppm: 8.74 (d, J = 11.4 Hz, 1H), 8.44 (s, 1H), 8.37 (d, J = 6.9 Hz,
1H), 7.87 (s, 1H), 7.20-6.87 (m, 8H), 3.87 (s, 6H).
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3C NMR (75 MHz, CDCl3, TMS) &/ppm: 161.4, 158.7, 148.7, 147.7, 126.7, 126.1, 125.1, 124.2,
121.0, 120.4, 116.6, 111.2, 110.0, 55.6.

IR (KBr Disc, 5/Cm™): 3254, 3008, 2922, 2937, 2835, 1694, 1659, 1597, 1535, 1460, 1396, 1287,
1227, 1182, 1109, 1029, 865, 813, 745.

7. N-(4-Chlorophenyl)formamide (3g)’:

PN
N N
N (0]

Grey solid; m.p.: 99—100 °C.

'H NMR (300 MHz, CDCl;, TMS) &/ppm: 8.88 (br s, 1H), 8.67 (d, J = 11.4 Hz, 1H), 8.34 (s, 1H),
7.99 (br's, 1H), 7.51 (d, J = 8.7 Hz, 2H), 7.33 (m, 4H), 7.05 (d, J = 8.4 Hz, 2H).

3C NMR (75 MHz, CDCls, TMS) o/ppm: 162.7, 159.3, 135.4, 135.3, 130.6, 129.7, 129.0, 121.2,
119.9.

8. N-(4-Nitrophenyl)formamide (3h)*:

N o

H

Yellow solid; m.p.: 197-199 °C.

'H NMR (300 MHz, DMSO-ds, TMS) 8/ppm: 10.77 (s, 1H), 9.03 (br s, 1H), 8.38 (s, 1H), 8.20 (d, J
= 6.2 Hz, 2H), 7.80 (d, J = 7.8 Hz, 2H), 7.40 (br s, 1H).

3C NMR (75 MHz, DMSO-ds, TMS) o/ppm: 162.7, 160.5, 144.2, 142.5, 125.4, 125.0, 119.0,
116.5.

IR (KBr Disc, ©/Cm™): 3259, 3214, 3152, 3090, 3060, 3050, 2925, 2885, 2629, 1689, 1620, 1596,
1563, 1493, 1411, 1382, 1331, 1302, 1270, 1177, 1155, 1111, 853, 829, 752, 688.

9. N-(3-Hydroxyphenyl)formamide (3i):

HO" : N 0

H
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Brown solid; m.p.: 117-118 °C.

'H NMR (300 MHz, DMSO-ds, TMS) 3/ppm: 10.02 (br s, 1H), 9.53 (s, 1H, OH), 9.42 (s, 1H), 8.72
(d,J=11.1 Hz, 1H), 8.21 (s, 1H), 7.17-6.45 (m, 4H).

3C NMR (75 MHz, DMSO-ds, TMS) o/ppm: 162.5, 159.6, 158.3, 157.7, 139.5, 139.3, 130.3,
129.6, 110.9, 110.0, 108.1, 106.5, 104.8.

10. N-Methyl-N-phenylformamide (3j)°:

@TA\O

Colorless oil.

'H NMR (300 MHz, CDCls, TMS) 8/ppm: 8.46 (s, 1H), 7.43-7.15 (m, 5H), 3.31 (s, 3H).

3C NMR (75 MHz, CDCl; TMS) 3/ppm: 161.4, 161.3, 141.4, 128.8, 128.1, 125.4, 125.1, 122.5,
121.3, 30.9.

11. N-(Pyridin-2-yl)formamide (3k)°:

~ "N
|
X PO
N~ o0
H

Yellow solid; m.p.: 70-71 °C

'H NMR (300 MHz, CDCl3, TMS) 3/ppm: 10.68 (br s, 1H), 10.54 (br s, 1H), 9.36 (d, J = 9.9 Hz, 1H),
8.56 (s, 1H), 8.35-8.26 (m, 3H), 7.76-7.64 (m, 2H), 7.11-6.95 (m, 3H).

3¢ NMR (75 MHz, CDCl;, TMS) &/ppm: 163.2, 159.7, 151.0, 148.2, 147.1, 138.7, 138.5, 119.9,
119.6, 115.0, 110.4.

12. N-(2-Bromophenyl)formamide (31)%:

CL,
N
N o

Colorless solid; m.p.: 91 °C.
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'H NMR (300 MHz, CDCl3, TMS) &/ppm: 8.72 (d, 1H), 8.49 (s, 1H), 8.40 (d, J = 8.1 Hz, 1H), 7.67
(brs, 1H), 7.61-7.01 (m, 8H).

3C NMR (75 MHz, CDCl3, TMS) &/ppm: 161.6, 158.9, 134.7, 133.4, 132.3, 128.6, 128.4, 126.3,
125.6,122.1, 118.9, 113.0.

13. N-Phenethylformamide (3m)*:

O%N/\)@

H

Colorless oil.

'H NMR (300 MHz, CDCl3, TMS) 8/ppm: 8.08 (s, 1H), 7.89 (d, J = 11.7 Hz, 1H), 7.33=7.15 (m, 5H),
5.85 (br's, 1H, NH), 3.59-3.49 (m, 2H), 3.44 (t, J = 6.6 Hz, 2H), 2.85-2.78 (m, 2H).

3C NMR (75 MHz, CDCls, TMS) o/ppm: 164.4, 161.2, 138.4, 128.7, 128.7, 128.6, 126.8, 126.5,
43.1, 39.1, 37.6, 35.4.

14. N-Benzylacetamide (30)*:

Ay
P

Brown solid; m.p.: 60-61 °C.

'H NMR (300 MHz, CDCls, TMS) &/ppm: 7.29-7.21 (m, 5H), 6.61 (br s, 1H), 4.34 (d, J = 3.9 Hz,
2H), 1.93 (s, 3H).

3C NMR (75 MHz, CDCls, TMS) o/ppm: 170.1, 138.2, 128.4, 127.6, 127.2, 43.4, 22.9.

IR (KBr Disc, ©/Cm™): 3295, 3063, 3033, 2928, 1647, 1548, 1499, 1454, 1374, 1357, 1221, 1162,
1097, 1033, 907, 741, 696.

15. N-Phenylacetamide (3p)**:

7.0

J1o



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

Colorless solid; m.p.: 113-114 °C.

'H NMR (300 MHz, CDCls, TMS) &/ppm: 8.50 (br s, 1H), 7.52 (d, J = 7.8 Hz, 2H), 7.28-7.23 (m,
2H), 7.08-7.06 (m, 1H), 2.11 (s, 3H).

3C NMR (75 MHz, CDCls, TMS) o/ppm: 169.2, 138.0, 128.7, 124.1, 120.2, 24.1.

16. N-(4-Chlorophenyl)acetamide (3q)"*:

el

H

Yellow solid; m.p.: 177-178 °C.

'H NMR (300 MHz, DMSO-ds, TMS) &/ppm: 10.03 (s, 1H), 7.60 (d, J = 6.3 Hz, 2H), 7.31 (d, J = 6.3
Hz, 2H), 2.03 (s, 3H).

3¢ NMR (75 MHz, DMSO-ds, TMS) &/ppm: 168.5, 138.3, 128.5, 126.6, 120.5, 24.0.
17. N-(3-Hydroxyphenyl)acetamide (3r)*:

L,

H

Colorless solid; m.p.: 148-149 °C.

'H NMR (300 MHz, DMSO-ds, TMS) &/ppm: 9.77 (br s, 1H), 9.34 (s, 1H), 7.17 (s, 1H), 7.03 (t,
1H), 6.91 (d, J = 7.8 Hz, 1H), 6.42 (d, J = 6.9 Hz, 1H), 1.99 (s, 3H).

3C NMR (75 MHz, CDCls, TMS) o/ppm: 168.3, 157.6, 140.4, 129.3, 110.2, 109.9, 106.3, 24.1.

18. N-(4-Tolyl)acetamide (3s)"°:

LT

H

Colorless solid; m.p.: 149-150 °C.
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'H NMR (300 MHz, CDCl5, TMS) 8/ppm: 7.83 (br s, 1H), 7.38 (d, J = 8.4 Hz, 2H), 7.10 (d, J = 8.1
Hz, 2H), 2.29 (s, 3H), 2.12 (s, 3H).

13C NMR (75 MHz, CDCl3, TMS) &/ppm: 168.6, 135.4, 133.8, 129.3, 120.1, 24.3, 20.8.

19. N-(4-Methoxyphenyl)acetamide (3t)":

£ L

H

Colorless solid; m.p.: 126-128 °C.

'H NMR (300 MHz, CDCl3, TMS) 8/ppm: 8.04 (s, 1H), 7.39 (d, J = 8.7 Hz, 2H), 6.81 (d, J = 8.7 Hz,
2H), 3.76 (s, 3H), 2.10 (s, 3H).

3C NMR (75 MHz, CDCls, TMS) o/ppm: 168.7, 156.3, 131.1, 122.0, 113.9, 55.3, 24.1.

20. N-(2-Methoxyphenyl)acetamide (3u)'®:

2,0

Colorless solid; m.p.: 87-88 °C.

'H NMR (300 MHz, CDCl3, TMS) &/ppm: 8.35 (d, J = 7.8 Hz, 1H), 7.77 (br s, NH), 7.04-6.84 (m,
4H), 3.86 (s, 3H), 2.19 (s, 3H).

3¢ NMR (75 MHz, CDCl;, TMS) &/ppm: 168.1, 147.6, 127.6, 123.5, 120.9, 119.7, 109.8, 55.5,
24.8.

21. N'-Phenylacetohydrazide (3v)**:

(0]

Pale brown solid; m.p.: 129-130 °C.
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'H NMR (300 MHz, CDCl3, TMS) &/ppm: 7.72 (br s, 1H, NH), 7.26-7.18 (m, 5H), 6.93-6.71 (m,
6H), 6.20 (br's, 1H, NH), 5.85 (br s, 1H, NH), 2.08/2.01 (s, 6H).

13C NMR (75 MHz, CDCl3, TMS) &/ppm: 177.0, 170.3, 147.8, 147.0, 129.4, 129.1, 121.2, 121.1,
113.4,112.4, 20.8, 19.1.

IR (KBr Disc, ©/Cm™): 3287, 3234, 3031, 2928, 1665, 1643, 1597.

22. N,2-Diphenylacetamide (3x)*%:
SUNe
N
H

Colorless solid: m.p.: 115-116 °C.

'H NMR (CDCl3, 300 MHz, TMS) &/ppm: 7.75 (br s, 1H), 7.43 (d, J = 7.8 Hz, 2H), 7.32-7.02 (m,
8H), 3.64 (s, 2H).

3C NMR (CDCl5, 75 MHz, TMS) &/ppm: 169.4, 137.7, 134.5, 129.3, 128.9, 128.8, 127.4, 124.3,
119.9, 44.5.

IR (KBr Disc, ©/Cm™): 3285, 3256, 3060, 1657, 1601, 1556, 1496, 1442, 1167, 755, 724, 691.

23. N-Benzylbenzamide (3y)*:

SAas

Colorless solid; m.p.: 101-102 °C.

'H NMR (300 MHz, CDCl5, TMS) &/ppm: 7.80 (d, J = 6.9 Hz, 2H), 7.50-7.25 (m, 8H), 6.37 (br s,
1H), 4.67 (d, J = 5.4 Hz, 2H).

13C NMR (75 MHz, CDCl3, TMS) &/ppm: 167.3, 138.2, 134.3, 131.4, 128.7, 128.5, 127.8, 127.5,
126.9, 44.0.

IR (KBr Disc, /Cm™): 3291, 3061, 3030, 2926, 2853, 1638, 1602, 1550, 1452, 1417, 1362, 1260,
1151, 1056, 1027, 928, 726, 695.
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24. N-Cyclohexylbenzamide (3z)*:

S

Colorless solid; m.p.: 156-157 °C.

'H NMR (300 MHz, CDCl3, TMS) &/ppm: 7.76=7.74 (m, 2H), 7.47-7.38 (m, 3H), 6.09 (br s, 1H,
NH), 4.03-3.91 (m, 1H, NHCH), 2.04-1.17 (m, 10H).

3C NMR (75 MHz, CDCls, TMS) o/ppm: 166.6, 135.0, 131.1, 128.4, 126.8, 48.6, 33.1, 25.5, 24.9.

IR (KBr Disc, ©/Cm™): 3239, 3078, 2928, 2851, 1639, 1626, 1564, 1488, 1453, 1330, 1295, 1262,
1241, 1152, 1083, 1025, 1001, 970, 891, 849, 804, 700, 670.

25. N-Phenethylbenzamide (3aa)*:
QP
N
H)k@

Colorless solid; m.p.: 117-118 °C.

'H NMR (300 MHz, CDCls, TMS) &/ppm: 7.66 (d, J = 7.2 Hz, 2H), 7.47-7.19 (m, 8H), 6.11 (br s,
1H, NH), 3.72-3.66 (m, 2H), 2.90 (t, 2H).

3¢ NMR (75 MHz, CDCl;, TMS) &/ppm: 167.5, 138.8, 134.5, 131.3, 128.7, 128.5, 128.4, 126.7,
41.1, 35.6.

26. N-Cyclopropylbenzamide (3ab)?:

o

Colorless solid; m.p.: 94-95 °C.

'H NMR (300 MHz, CDCls, TMS) &/ppm: 7.74 (d, J = 6.9 Hz, 2H), 7.50-7.38 (m, 3H), 6.34 (br s,
1H, NH), 2.91-2.88 (m, 1H), 0.87 (br s, 2H), 0.62 (br s, 2H).
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3¢ NMR (75 MHz, CDCl;, TMS) &/ppm: 168.9, 134.4, 131.4, 128.6, 128.5, 127.2, 126.8, 125.8,
31.9,23.1, 6.7.

IR (KBr Disc, ©/Cm™): 3303, 2924, 2852, 1641, 1531, 1488, 1310, 1050, 1027, 862, 799, 693,
667.

27. N-Hexylbenzamide (3ac)**:

N/\/\/\
©)J\H

Colorless liquid.

'H NMR (300 MHz, CDCl3, TMS) &/ppm: 7.78 (d, J = 7.2 Hz, 2H), 7.49-7.36 (m, 3H), 6.47 (br s,
1H, NH), 3.45-3.38 (m, 2H), 1.61-1.54 (m, 2H), 1.31 (br s, 6H), 0.88 (t, J = 6.3 Hz, 3H).

3¢ NMR (75 MHz, CDCl;, TMS) &/ppm: 167.5, 134.8, 131.1, 128.4, 126.8, 40.0, 31.4, 29.5, 26.6,
22.5,13.9.

IR (KBr Disc, 8/Cm™): 3321, 2929, 2857, 1632, 1578, 1541, 1491, 1310, 695.

28. N-Benzylnicotinamide (3ad)*:

SEAS

Pale yellow solid; m.p.: 72-73 °C.

'H NMR (300 MHz, CDCl3, TMS) &/ppm: 8.93 (br s, 1H), 8.61 (brs, 1H), 8.12 (br s, 1H), 7.32-7.31
(brs, 6H), 4.61 (s, 2H).

3C NMR (75 MHz, CDCls, TMS) d/ppm: 165.5, 151.9, 147.8, 137.7, 135.3, 130.0, 128.7, 127.8,
127.6,123.5, 44.0.

29. 2-Benzylisoindoline-1,3-dione (3ae)*:
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o8

Colorless crystals; m.p.: 116—117 °C.

'H NMR (300 MHz, CDCl;, TMS) 8/ppm: 7.85-7.81 (m, 2H), 7.71-7.67 (m, 2H), 7.44-7.41 (m,
2H), 7.33-7.23 (m, 3H), 4.84 (s, 2H).

3¢ NMR (75 MHz, CDCl;, TMS) &/ppm: 168.0, 136.3, 133.9, 132.1, 128.6, 128.5, 127.7, 123.3,
41.5.

IR (KBr Disc, ©/Cm™): 3459, 3086, 3060, 3035, 2947, 2852, 1775, 1765, 1715, 1611, 1603, 1583,
1491, 1466, 1391, 1331, 1298, 1276, 1184, 1101, 792, 763.

30. 2-Cyclohexylisoindoline-1,3-dione (3af)*’:

0

a

0

Colorless solid; m.p.: 169-171 °C.

'H NMR (300 MHz, CDCl3, TMS) 8/ppm: 7.82-7.79 (dd, J = 3.3 Hz,J =3 Hz, 2H), 7.70-7.67 (dd, J
= 3 Hz, J = 3.3 Hz, 2H), 4.15-4.06 (m, 1H), 2.26-2.14 (m, 2H), 1.89-1.71 (m, 5H), 1.44-1.25 (m,
3H).

3¢ NMR (75 MHz, CDCl3;, TMS) &/ppm: 168.4, 133.6, 132.0, 122.9, 50.8, 29.8, 26.0, 25.1.

31. 2-Hexylisoindoline-1,3-dione (3ag)*®:

o)

\/\/\/N

Colorless liquid.

J16



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

'H NMR (300 MHz, CDCl;, TMS) 8/ppm: 7.84—7.81 (m, 2H), 7.72-7.69 (m, 2H), 3.67 (t, J = 7.5 Hz,
2H), 1.69-1.65 (m, 2H), 1.31 (br s, 6H), 0.89-0.85 (m, 3H).

3¢ NMR (75 MHz, CDCl3, TMS) &/ppm: 168.1, 133.6, 132.0, 122.9, 37.8, 31.2, 28.3, 26.3, 22.3,
13.8.

32. 2-Cyclopropylisoindoline-1,3-dione (3ah)*:

o)

n—<]

0

White solid; m.p.: 134-136 °C.

'H NMR (CDCl3, 300 MHz, TMS) &/ppm: 7.83-7.80 (m, 2H), 7.72-7.69 (m, 2H), 2.75-2.68 (m,
1H), 1.04-1.01 (m, 4H).

3¢ NMR (CDCls, 75 MHz, TMS) &/ppm: 168.8, 133.9, 131.7, 123.0, 20.8, 5.1.
IR (KBr Disc, 5/Cm™): 3026, 1767, 1713, 1699, 1610, 1463, 1402, 1140, 946, 699.

33. N-tert-Butylphthalimide (3ai)*:

White solid; m.p.: 204-205 °C.

'H NMR (300 MHz, CDCls, TMS) 8/ppm: 7.76 (br s, 2H), 7.68 (br s, 2H), 1.70/1.64 (s, 9H).

3C NMR (75 MHz, CDCls, TMS) o/ppm: 169.5, 133.6, 132.1, 122.5, 57.8, 29.1.

34. 2-(Phenethyl)isoindole-1,3-dione (3aj)31:

(O
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Colorless solid; m.p.: 130 °C.

'H NMR (300 MHz, CDCl3, TMS) 8/ppm: 7.84-7.81 (m, 2H), 7.71-7.68 (m, 2H), 7.26 (br s, 5H),
3.92 (t,J=7.8 Hz, 2H), 2.99 (t, J = 7.2 Hz, 2H).

3¢ NMR (75 MHz, CDCl;, TMS) &/ppm: 168.1, 138.0, 133.9, 132.0, 128.8, 128.5, 126.6, 123.2,
39.2, 34.6.

IR (KBr Disc, ©/Cm™): 3020, 1770, 1710, 1614, 1496, 1429, 1396, 1359, 1083, 989, 869, 755,
633.
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VI. Copies of *H and B¢ Spectra of Products
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BF 1.20 Hz

RGAIN 24
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MNG 1R Mr. Raieshwer

v : JEOL ARLIDO FTNMR

£ . = e P W o R BN U WD - 3 FAITRET TR o

i = R = TR - ) —["—_LH-—-:'L::_EF--?-'-F.LHE.NT
= = R R - - Banaras Hindo Universivy,
T = - i e e - I B SR ™ e

VARANAST-£21005

Cparator @ Magendra Eumasr
Srizhir Eingh

DEILE C:\E.N. Singh,,l.7\MNO lH.2]
COMNT MNO 1H Mr. Rajeshuer

DATIM Eat Juol 28 11:16:01 2613
OBNUC  1H

—1y
——— 9,578
——— A2

Y

EXMOD WO
OBERL 100, 40 MH=
CESET 130,00 =z
I OBFIN 1150.0 He
POINT I TR
EREDU B505.7 H=
Hﬂ H% SCANS ol
3 BCLITH 3.447 zec
ED 1-547 =ec
Wl 5.2 ¢
IRNUC 1H
CTEMF 20.7-¢
SLYHT DM5D
EXREE 2.49 ppm
BF 1.20 Hx
RGAIN 11
2 a e
" o o

¥
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13C Mr. Rajeshwer

JEOL ALIN) FTHNME

= o4 o Oh B! m o, AD W o O oo DD @ @m T =

& W O or =y ] M [ B B = ] CHEH"S‘TF'Y‘ D—FF"B'H_{E"{T "

- o o - YT SE=EE R 1D = W0 O D Banaras Hindu University,
£ O & £ - - o S m - O O O B R VARAMARST-221005

WO o A WTE Mo e 0D -

o Shot-Sui Bl vk ed M S-Sl e S

Operator : Magendra Humsr
Shishirc Singh

“,_,r_
_._“_,.-"_
o
=
=
=S

DFILE C:\WINNMRSB\COMMON\ DEFRULT.
COMNT MNO 13C Mr. Rajeshwer
DATIM Sat Jul 28 11:30:01 2012

OBNUC 13C

EXMOD BCM

QBFRQ T5.45 MHz

OBSET 127.30 KHz

OBFIN 44.7 Hz

POINT 32768

FREQU 20408.1 Hz

SCANS 202
HO N0 ACOTH 1. 506 amg

53 H D 1.394 sec

EWHl 5.0 us

IRNIC 1B

CTEMPFP ol B R

SLVHT M5O

EXREF 35,50 pom

BE 1.20 Hz

RGATN 24

| |
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JEOL ALIDD FTHMR
CHEMISTREY DEPARTMENT
Banaras Hindu University,
VARAMASI-Z22L005

%W Operator : Magendra Kumar
Shishir Singh

DFILE C:\K.M. Singh,, I.TNMA 1HINC
COMNT ¥NMA_1H-Mr. Bharat
DATIM Sat Dec 01 13:55:16 2012

f.463
431
i06
k1]

a0
a5
41
177
152
3.310

OBNUC  1H
EXMOD  NOM
OBFRD 300,40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 Hz
POINT 32768
FREQO 6016.8 Hz
T SCANS 32
N ™o ACOTM 5,446 sec
I PD 1.547 sec
. Pl 5.2 us
3 IRNUC 1H
CTEME 19.3 e
SLVNT CDCL3
EXREF 0.00 ppm
BF 1.20 Hz
RGAIN 10

EFEM
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JEOL ALIOD FTHME
. = R D s iy e E- CHEMISTRY DEPARTHENT
== ™ FO Moo -0 o™ Banaras Hindu University,
o = ﬁﬁﬂﬁﬁﬁ o) k- = VARANASI-221005
o = e we e a
Operator : Wagendra Kumar
Shishir Singh
DFILE E:\HIHEMH‘]E'\CM\_DEFMLT.
COMNT NMA 130 Mr. Rajeshwer
DATIM Wed Jul 04 13:24-38 2012
CEMUIC 13C
EXMOD BCM
OBERQ 15.45 3
GBSET 127.30 EHz
OBFIN 44.7 Hz
POINT 32TER
FREQUO 20408.1 Hz
T SCANE 160
N"So ACOT™ 1.606 sec
| FD 1.394 sec
3j Pl 6.0 us
IRNUC 1H
CTEMP 20,9 ¢
SLYNT CDCL3
EXREF T?.ﬂﬂppm
BF 1.20 Hz
RGAIN i
i
i
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i
]
i
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Sofdomadasar s rrery PP A - o VARANAST-221005%

Cperator ¢ Magendra Nuamar
Shishir Singh

ey | |

DEILE C:\E:N. Singh, ., L.TVGAF 1RH.al
COMNT CAP_IH Mr. Rajeshwer

CATIM Mon Jol 02 12:12:28 2012
CBRUTC  1H

ERMOD  NON

CBFRD A00. 40 MEz
OBSET 130.00 HHz
OBFIN L150.0 Mz
POINT IZTER
= "N FREQU ¥505 .7 Mz
| SCANS e
SN Np e oAb v
H -.'l--. 1....-4!' BT
Pl 9.2 18
3k IRRUC 1H
CTEME 20.9 c
SLYNT ancia
EXHEF 0.00 ppm
BF 1.20 Hz
HGAIN 10
= =

200

L
i
]
LF
B
L
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JEOL AL3IDD FTHMME
CHEMISTRY OEPARTMENT
Baparas Hindu University,
VARANAST 221005

Operator : Magendra EHumsre
Shishir Singh

DEILE  C: \WINNMRIS\COMMON DEFAULT.

COMMT CAP 13C Mr. Rajeshwer

OATIM Mon Jul 02 I1Z2:33;01 2012

OBNUC 13C

EXMOD BCM

OBFRU 75.45 MHz

QBSET 127.30 KHz

QOBFIN 44.7 Hz

POINT 32768

FREQOD 20408.1 Hz

SCANS 135

ACQTH 1.606 sec

D 1.3%4 sec

FHl 6.0 us

IRNUC 1H

CTEME 20.5 ¢

SLVHNT CDCL3

EXBEF T7.00 ppim

BE 1.20 Hz

RGAIN £5
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=i W O0S W W B e T A @ e i [ JEUL-A;—-\.:I:. ¥ :u_}.‘-.rf
REIShLEARRAHALKESES : S | Baaras Mine Unsversity
P e P et - -1 VARAMARI-221005 '

‘1’. i P'I": ‘_:l".. '1. - = o - L
&h\l L‘L‘W&[ Operator : Ragendra Kumar
Snishir Singh

DFILE C:\E.K. Singh,,1.T\0BA 1H.4
COMNT OBA_ 13C Mr.Rajeahwac
DATIM Mon Sep 10 12:04:51 2012

CBEMUC  1H
EXMOD KON
OBFRG 100.40 MHz
OBSET 1
OBEIN L158,0 Hz
L Br EOINT 12168
FREQU 85857 Hz
! STANS tE
N o RCUTH 3.447 sec
H PR 1 .347 sBc
PWl Sed X
3 TRNUC 1
CTEMP 2005 o
SIVNT Ccocid
EXREF 2.00 pom
BE L.20 Hz
RGAIN iB
o=
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T7.429
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TH. 580

Y

JEOL ALI00 FTHME
CHEMISTRAY DEPARTMENT
Banaras Hindu University,
VARANAST-221005

7l

M

=l

&

o
Br
N p
H
3l

i

P NE—
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50 2=

Operator :© Magendrca Humar
Shishir Singh

DFILE C:\HIHHHR?E\CGHHGH\_DE!

COMNT OB _13C Mr. Bharat

DATIM Sat Dec 01 15:40:14 20

CENTC 13C

EXMOD BCM

OBFRO 75.45 MHz

QBSET 127.30 EHz

QBFIN 44.7 Hz

FOINT 3ZTER

FREQU 20408.1 Hz

SCANS 171

ACOTM 1,606 sec

FD 1.394 sec

PH1 6.0 us

IRNUC  1H

CTEMP 159.1 ¢

SLVNT CBCL3

EXREF 77.00 ppm

BF 1.20 Hz

RGAIN 25
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EA.BCA IH M:z.Manjeet Singh
JEOEL ALI0D THMR
A ~ FEIRS T TRgRsY = CHEMISTRY DEPARTMENT
CF.60 K- ) 0 N0 i @ S, N A WD ol o e D Lk Banaras Hindo University,
[ el i S S ol ol 't AR A R i R i Rl i RNy K Ny ] - 1-'F|.F.F|H;|_ET—E::'.|-H:"'|
'ﬁw Operator @ Hagendra Mumar
Shishlr Singh
DFLLE C:\B.N. Exi‘EA.NCK iH.als
COMNT EAR.NCA 1R Mr.Maniset Singh
DATIM Wed Sap 12 I3:04:21 2012
. oBNUC  IH
< EXMOD  NON
Ly DBERQ J00.40 HH=z
[ OBSET 130.00 KHz
QDBFIN 1150.0 Hz
POINT 32768
FREQU 9505.7 H=z
SCRNS B
RCOTM 3.447 sec
D{’RH BO 1.547 sec
H Pl 5.2 us
IRNDC IR
3m CTEMF 22.5
SLYRT CpCL3
EXREF 0.00 popm
Br i:20 Br
RGAIN 12
o
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=
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EL.NCA 13C Me.Manjeet Szogh

0

s
=

iH

JEOL ALICOLH § R
|_ . k. ¢ o £ o 3 CHEMISTEY DEPARATMENT
=, ] iind

University,

o 1a] ]
IJ;'E

;8
B30
40

V. 070

Th. 580

&=

128,756
128,666

1

36,432
126
26,
7
]

1

i | 54 AR T

£
-

MESBLVCOMMOMNY [
Mr _Manjest

12 12:59:2]1 2014

DFILE
COMKT
DATIM
UBNOC
EXMID
OEFRQ 15.45 MHz
OBSET 127,30 KHE

QBFIH $L.°
POINT 127 EE
FREQU Z0Z08
SCAME 1
BOOTM 1.6

Bl 1,3%4 sac
ﬂ'frxﬂ Pl 6.0 us
H IRNUC  1H

3m E'_?EHF o 20.T €

= +|‘.I'HT CBECL:3
EXREF i7.00 ppm
BFf 1.£0 Hz

RGATIN FL-
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i
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CHEMISTRY DEPARTMENT
Banaras Hindn University,
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ACE L3 Mr.Bajeshwar
L o S " i dF
e Pl = i
fa 3 £ ©d g 1 ™
e W - o
|
,:ﬂl
3o
) ']
|
|
el
i__:
8
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A —]

Op=rato

DFILE
COMNT
DATIM
OBNIT
EXMOD
QEFRQ
QBSET
OBEFIN
POINT
FREQU
SCANS
ACCTH
2o
PHL
ERNUC
CTEME
SLVNT
EXEEF
BF
RGAIN

3
S S

iH

COCL3

300.40
130.00
1150.0
32768
EdlE.B
32
5.448
1.547

5 “
28,1
0.00

U.1s
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el
B

E
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JEQL AL3I0O0 FTHMR
CHEMTISTRY DEPARTMENT
Banaras Hindu University,
VARANASI-221005

: Hagendra Kumar
Shishix Singh

Operator

DFILE C:\WINMMRSS\Data\ACB 13CZBON
COMNT ACE 13C Mr.Rajeshwar
DATIM Fri Jul 06 16:38:05 2012
OBNUC  13C

EXMOD BCM

CBFHD T5.45 MMz

ORSET 127.30 KHz

OBFIN 44.7 8=z

POINT 12768

FREGQU 20408.1 Hz

SCANS 500

ACQT™ 1.606 sec

] 1.394 =mec

FH1 6.0 us

ENDC  1H

CTEME 20.7 e

SLYNT CDCL3

EXREF 77.00 ppm

BF 0.12 Hz

RGAIN 25
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C:\K.N. Singh,,I.T\CAC_IH.als
CAC_1H Mr.Rajeshwar

| JEOL AL3I00 FTHNMR

o oo el & CHEMISTRY DEPARTMENT
v HEMNHNSOO t Banaras Hindu University
= Pl 4 VARAMAST=-221005

Oparator : Nagendra Kuma
Shishir Singh
DFILE C:\K.M. Singh,,I.
COMNT CAC_1H Mr.Rajeshw
DATIM Tue Jun 26 16:15:
OBNUC 1H
EXMOD HNON
OBFRQ J00.40 MHz
0 OBSET 130.00 EKHz
OBFIN 1150.0 Hz
_/IL POINT 32768
H FREQU 9505.7 Hz
SCANS 8
3p ACQTH 3.447 sec
ED 1.547 sec
& PW1 4.2 us
o IRNUC 1H
CTEMP 21.7:¢c
SLVNT CDCL3
EXREF C.00 ppm
BF 1.20 H=
BGATHN 10
ol -
=
r; o
ES 2
- | | o
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'C:\K.N. Singh,,I.T\CAC_13C.als

CAC_13C Mr. Rajeshwer

169,230

200 175

150

137.587
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| JEOL AL3IOD FTHME

CHEMISTRY DEPARTMENT
Banaras Hindu University
VARAMASI-221005

Operator : Nagendras Huma

DFILE
COMNT
DATIM
DBNIIC
EXMOD
OBFRO
DBSET
OBFIN
POINT
FRECU
SCANS
BCOTM
PD
PWL
TRNUC
CTEMP
SLVNT
EXREF
BF
BGAIN

Shishir Singh

C:\K.H. Singh,,.I.
CAC 13C Mr. Rajes
Fri Jun 29 00:13:
13c
BCH
75.45 MH:z
127.30 KHz
44.7 Hz
32768
20408.1 Hz
3500
1.606 sec
1.394 sec
6.0 u=s
1H
18.7 ¢
CDCL3
77.00 ppm
1.20 Hz
24
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PE=AC 1H Hr. HEajeahwer

JEOL ALJIDO FTHMP

. | oo B = L CHEMISTRY DEPAATMENT
e e - - : Baneras Hindu University,
& e Tl - : o VARAMASI-221005

Operator ¢ Hagendra Fuomar
Shishir Eingh

DFILE Ci\K.W. Singh,,I.T\PC-AC 1H. |
COMNT PC-RC_1H Mr. Rajeshwdz
DATIM "Sat Jul 28 10:58:39 2012

OENUT 1H
EXMOD  MNOM
DBFRQ J00.40 MHz |
OBSET L30.00 Ehz
OBFIM 1150.0 Hz
POINT 32768
o FHEQU F505.7 Hz
SCRANG LE
‘/]I\ ACCTM J.i447 =erc
N P 1.547 =ec
H Bl L.2 us
m IRNUC 1H
CTEMDP " -
SLWNT DMSO
EXREF Z2.4% ppm
BF t.20 Hz
RGAIN i1
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PCAC 13C Mr. Rajelhwer

JEOL ALI0D FTHME
o [ ;Mo D eSO 0 mom e CHEMIETRY DEPARTMENT
E; 3 o m ZSEEE:EE E Banaras Hindu University,
® @ ‘ﬁg E', EEEET—.ﬁE i VARANARST-Z21005
— - i el —
Operator : Wagendra EKumarc
Shishlr Singh
GBFILE C:\WINMMRISB'\COMMONY DEFRULT.ALS
COMNT PCAC 13C Mr. Rajeshwer
DATIM Sat Jol 28 11:45:18 2012
OBNUC. 13C
EXMOD BCM
ORFRQ 75.45 MHz
OBSET 127.30 KH:z
OBFIN 44.7 H:
POINT 32768
I FEEQU 20408.1 Hz
(o] SCANS 274
/ll\ ACQTH 1.606 sec
N FD 1,394 sec
H PWl 6.0 us
IRMUC 1H
3q CTEMP 21.9 ¢
SLVNT DMS0
EXREF 39.50 ppm
BF 1.20 Hz
RGAIN 23
]
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JEOL ALIQO FTHME
F r i - & 2 CHEMISTEY DEPARTHENT
- ¥ - m i 5 Himdu University
= o e m - E:E::l::sz 221005 T
‘ ‘ | Operator : Nagendra Kumar
shi=nir Singh
DFILE C:\K.¥. Singh,,I.TW\MNC-Z 1H.
COMNT MNC-Z2 1H Mr. Rajeshwe:r
DATIM Tue Jul 31 12:56:40 2017
geNiC 1H
ExXMOD HOH
CBFRT 100 .40 MHz
QBESET lFl'Zl.'I" FHz
o OBFIN 1150.0 Bz
,JL FOINT 33768
N OH FREQU §505.7 He
H SCANS I&
Ir ACOTH 1,447 =ec
FD L.347 ==ec
FWL 5.2 UN
IRNDC IH
CTEMP 20.6 ¢
SLVNT DMsSO
i in EMREF 2.49 ppm
i BF 1.20 Hz
RGAIN 11
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oA LH Mr. Bajeshwer

JEOL ALIOD FTMMR
® —Smma - = CHEMISTRY CEPARTHENT
= AfNSo ™o = Banarss Hinduo Universicy,
ol s e el el Ll VERANASI-221005
W, V l l 1 Cperator @ NHagendra Kuomar
Shishir Singh
DEILE Cr\K.H. Singh,,I.T\PTA lH.al
COMNT PFTA_1H Mr. Rajeshwer
OATIM Tus Jul 17 Y2:02:15 2313
oENOC  1H
EXMOT NOH
CBFRO 300.40 MEz
QBSET 130.00 EHz
CBRFIN 1150.0 Hz
BOINT 32768
0 FREQU 8305.7 Hz
STANS &7
/IL ACCTH 3.447 sec
N PO b.547 sec
H Pl 5.2 us
3= IRNUC 1H
CTEME 18.% ¢
L. SLVNT COCL3
=g
o EXREF 0.00 ppm
; BE 1.20 Hz
RGAIN 12
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JEOL ALI0D FTHMR
CHEMISTRY DEPARTHEMT
Banaras Hindu Unlversicy,
VARAHASTI-ZZ1005

Operator : Magendra Kumar
Shishir Singh
DFILE C:\WINNMRS8\COMMON\ DEFAULT.

COMNT PTA_13C Mr.Rajeshwar
DATIM Wed Jul 18 17:13:07 2012

QBEMUC 1I3C

EXMOD BCM

COBFRQ 75.45 MHz
OBSET 127.30 EHz
OBFIN 44.7 Hz
POINT 32768
FREQUD 20408.1 Hz
SCANS 539
ACOTH 1.80& sec
PD 1.394 sec
Pl 6.0 us
IRNUC 1H

CTEMP 25.9 ¢
SLVNT CDCL3

EXREF I7.00 ppm
BF 1.20 Hz
RGAIN 25



Electronic Supplementaty i

This journal igf-fhe:Reyal

) fenRSE.

;ﬁq@@tﬁfﬁ}phemistry

?nggnces

—f. 036

1.00

.06

™4

= T

3t

3.757

3.01

2.098

—] 206

3.00

—0. 000

FFH

) ——

3,

£n —

[ o—

(=L

JEUL RLAOE FTHMR
CHEMISTRY DEPARTMENT
Bansras Hindu Universirty,
VARANAST-221005

Operator : Nagendra Kumar

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBERD
OBSET
CBFIN
POINT
FREQU
SCANS
RCQTH
FD
PW1
IRNDC
CTEMF
SLVNT
EXREF
BF
RGAIN

Shishir Singh

'::"-H'IMEE\M\_DEFAULT.
PACH LH Mr.Rajeshwer
Wed Jul 18 12:23:09 2012
1H
RO
300.40 MHZ
130.00 Kz
1150.0 EHz
32768
5505.7 Hz
1€
3,447 sec
1.547 sec
5.2 us
1H
23.2 ¢
COCL3
0.00 ppm
1.20 Hz
13
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| BFELE -C:\K.M. Singh,,I - T\PACH 13C,
| COMMNT PACN 13C Mr.Fajesnwer

| CATIM Wed Jul 18 12:18:40 2012

| cemuc 13cC
ExMOD  BCHM
IEFHG 1

2«43 MHz
JBSET Y27 .30 KKz
CBFIN 14,7 Hz
POINT 3Z2VEs
FREQU 20408.1 H;
SCANE L

u e ACDTH l.oUE Sad
/JI“ EWi 6.1 .
TRMUC 1H
St CTEME 22,0 c
SLVNT C :

8

EXREF Tr.(
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EOL ALIOD FTNME

= £ - = CHEMISTRY DEPABRTMENT
- i s
117 W L = Banars=s Hindo University.
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VARANASI-JL 1005
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Jperator : Magendra Humar
Shishir Singh

DFILE C:\K.N. Singh,,l1.TWOAC 1H.a
COMNT 'GAC 1H Mr. Raf =

GATIM Meon Jul 23
oBNUC 1
EXMOD MOM
DEFRQ 3
CESET L: }
OBFIN 1150.0 H2
FOINT 32768
r-" FREQU §505.7

SCANS 43

ACDTM 1.447 mec
o D 1.547 =mec
/J-L ! P L 5.7 us
N IRNUC IR

H CTEMP 21.3
3u SLVNT CDBCL3

i

. EXREF 0.00 pom
BF 1.20 Hi

RGATH 13
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1H Mr.Rajeshwar
| JEOL ALI0D FTHNMER

= = - moo = o CHEMISTRY DEPARTMENT

= “ = b o = Bararas Hindu Univezsity,
o It o = f~ it - VARBMNAST-2Z21005

WY [ = =~ =~ W rd

— —

Operator : Nagendra Humar
Shishir Singh

—_—14T. 580

——127. 603
_.-"'"_]

- g . L)
119, 601

DFILE
COMNT
DATIM
BN
EXMOD
CBRERQ
OBSET
OBFIH
POINT
FREQU
SCANE
AOOTH
FD
Pl
IRNUC
CTEMP
SLVNT
EXBEF
BE
RGAIN

C:\E-N. Singh,,I
DAC_1H Mr.Rajeshw
Wed Jul 25 15:52:
13C
BCM
T5.45 MHz
127.30 KHz
44.7 Hz
3127&8
20408.1 Hx
100
L.606 sec
1.394 sec
6.0 us
1H
21.6 ¢
CDCL)
77.00 ppm
1.20 Hz
24

e
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EYD

Y0 I8 MriBajeshwar

—

JEOQE ALIOC FTRMA
CHEMISTRY DEFARTHMENT
Banaras Hindu University,
VARANASI-221005

OB
- 255

Opefrator : Hagendia Kumar

N 4.78

A6

e
2.0

—_—] ., O

I el

- m—

DFILE
COMNT
DATIM
OBENUC
EXMOO
OBFRD
OBSET
OBFIN
POINT
FREQU
SCAMS
ACQOT™
FD
FW1
IRNUC
CTEME
SLVNT
EXREF
BF
REAIN

Shishir Singh

CEAKLN. Sangh, , I.TWHYD ZH.

HYD _IH Mr.Rajeahwar
Fri Jul 27 14:17:18 2012
HON
300, 40 MHAZ
130,00 EHz
1i50.0 He
TE2TEE
6016.8 H=
iz
G.448 sec
1.5347 seg
S.2 us

0-00 ppm

al
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HYD 1H Mr.Rajeshwar

300 FTHMR
CHEMISTRY DEPARTMENT

JEOL AL
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'y £l o W o~ " im r~ ?Jgg :_-':
n o ks e e o < - O m Bansras Hindi Universiry,
- o i A & O e T Py 1 o VARAMAST-Z21005
- = - R I i T v
-+ — 4 ] —_—t —_—— b 2
Operator : Hagendra Fumac
Shishir Singh

CFILE C:\WINNMRSS\Data\HYD 1H 2BCF
COMNT HYD iH Mr.Rajeshwar

DATIM Fri Jul 27 14:32:40 2013
CBNUC 13C

EXMOD BCM
CBFRQ T75.45 MHz
OB3ET 127.30 &KHz
OBFIN 44,7 Hz
PCINT i2T768
3] FREQU 20408.1 Hz
H SCANS 300
/JLHJ" ACQTM 1.606 sec
H PO 1.384 smec
Pl 6.0 os
IRMUC 1H
3v CTEMP 21.1 ¢
SEVNT L3
EXREF 77.00 ppm
aF 1.20 Hz
BGAIN 5

EEM
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1 ¥ VARAMASI- 221008
\W Cperator @ Hagendra Homar
=nishirc Singh

DFILE C:\E.N. Singh,,I.T\PAA 1H.al
COMNT PRA IH Mr.Rajeshwar
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DATIM Fri Sep 07 12:3&:16 2012
OBNOC 1E
EXMOD MNON
OBERD 100 .40 MHz
CBSET 130.00C KEzx
OBFIN 1150.0 Kz
FOINT Erarid
FREQU S505.7 Hz
c} SCENS 16
RCOTH 1.447 =mec
D 1.547 Bec
N PW1 5.2 us
H IRNUC IH
ax CTEMP 20.7 ¢
BELVNT CBCE3
EXBEF 0.00 ppm
BF 1.20 Hr
GRIN 10
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o
if
i o
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DATIM

OBERDC

DFILE  C:\WINNMROSE \COMMON

F5.45 MHiz
127.30 KHz
44 .7 Bz
14 TEE
Z20408.1 H=E
0 Ll
l.6806 sec
BD 1.394 smec
N PW1 6.0 us
H IRNUC 1B
ax CTEMP 20.0
SLANT DL
EXREF 7,00 ppm
BE .20 Hz
ROCAIN 25
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C:\KE.N. Singh,,I.T\BBA 1H.als
EBA_1H Mr. Rajeshwer

----------

—8.46

10 :

5,372
§.665
4.651
1.564
1.255

0.000

JEQL- ALI00 FTHMAR
CHEMISTRY DEPARTMENT
Banaras Hindu University
VARARASTI-221005

Dperator : Nagendra EKuma
Shishir Singh

DFILE C:\K.M. Singh,,I.’
COMNT BBA 1H Mr. Rajesh
DATIM Tue Apr 24 12:55:
oBNUC 1H

EXMOD NON

OBFRQ 300.40 ME:z
OBSET 130.00 EKHz
GBEIN 1150.0 Hz
FOINT 32768
FREQU 9505.7 Hz
SCANS 21
ACOTH 3.447 sec
D 1.547 sec
Pl 5.2 us
IRNUC 1H

CTEMP 23.8 ¢
SLVNT CDCL3

EXREF 0.00 ppm
BF 1.20 Hz
RGATH £1
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JEOQL AL30D FTHMR

CHEMISTRY DEPARTMENT

Banaras Hinda Oniversity,

VARARHASI-221005

DOperator : Wagendra Kumar
Shishir Singh

DFILE C:\K.N. Singh,,I.T\ACH 13C_=
COMMT ACN 13C Mr. Rajeshwer

DATIM Fri Jun 29 17:00:51 2012
OBMUC 13C

EXMOD BCM

OBFRQ 75.45 MHz
OBSET 127.30 KHz
OBRFIN 44.7 Hz
POINT A2Te8
FREQU 20408.1 H=z
SCANS 236
ADQT™ 1.606 gec
ED 1.35%4 zec
Wl 6.0 us
IRNUC 1H

CTEME 23.3 ¢
SLVNT CODCL3

EXREEF 77.00 ppe
BF 1.20 Hz
RGAIN 25



Electronic Supplementary Material (ESI) for RSC Advances
This journalis' © The Royal 'Society of ‘Chemistry=2013
e ta g

= 1H Mr.Rajeshwar

JEOL ALIOD FTHEE
3 | A0 B WD e B el R B R il et il R B el B TR R CHEMISTHY D T
.;;ml.-q.:thlrz ; Tl - - s B 8 W = B =T o B LT o R N R L= HEMISTRY DEFARTMENT
e L = COORAARSTAI IO PRV TTM RSN O Banaras Hindo Universlity,
e e i e [ o = T O R - VARANAST-221005
%W I Operator : Magendra Kumar
Shishkiz Singh

3.04

14

n

{91 T

]+ ¥

2,00

— .83
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B —

DEILE C:VE-B. Singh,, 1. TACYC iH.al
COMNT CYC 1H Mr.Rajeshwar
DATIM Monh Jul 09 13:18:58 Z012
OBNUC IR
EXMOD NON
DBEFRG 300 .40 MHEz
DBSET 130.00 EHz
OBFIN L1500 H=
FOINT 32768
FREC 9505.7 He
SCANS 32
ALCOTH F. 447 sec
BO 1.547 =mec

N FW 5.2 =

H IRNUC 1M
CTEMF 19.5
SLVNT CDCLY
EXREF 0:.00 pom
BF 1.20 Hz
RGAIN 12
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JEOL AL3I0N0 FTHMR

E E_E E:'-; ?:EE—: E o Eé ;!_'lF.HISTET DEP&E’I.T:‘-E}:T
Ja S Fhe Ayt ! =1 =] anarss Hindu University,
] Mo S = AR VARRNASI-221005
\ \ \z v | | v Operator : Hagendra Kumar
Shishir Singh
DFILE C:\WINNMR38\COMMON\ DEFAULT.
COMNT CYC 13C Mr.Hajeshwar
DATTM Mon Jul 09 13:33:54 2012
OBENUC 13C
EXMOE 3CM
CBRERQ 75.45 MH=z
QESET 127.30 KHz
OBFIN 44.7 Kz
POINT 32768
FREQU 20408.1 Hz
SCRNS 200
o ACOTM 1.60& mer
50 1.3%4 smec
Pl 6.0 us
N IRNUC 1B
H CTEMP 18.8 c
SLVNT CDCL3
= EXREF 17,00 ppm
BF 1.20 Hz
RGAIN 25
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BEEA

BEA 1H ME.Ratashwar
—- - JECL AL300 FTHME
R T A D rapE ol = u i, ::-[l:m:;TEY_DEPM-'?r_-IENT
D\ O o] ol o E - = Al Banaras Hindu University,
el r-r\-r-r-r-‘r-.—ur-.—-f-r- = = & Lo I R = i YARAMAST=22100%
LLNW'J ; V W | Oparator Hagendrs KHumar
Shighir Stngh
DFILE C:\K.N. Singh,,1.T\BEA_IM.sl
COMNT BEAR _iH Mr.Rajeshwar
DATIM Thu Sep 13 11:17:459 2012
OBNUC IH
EXMCOD MON
OBEERD I0d. 50 MHz
OBSET 130.00 HHz
OBFIN 1156G.0 H=
POINT 327TED
FREQU 9505.7 Ha
SCANS 16
ACOT™ d. 247 =mec
FD 1.527 sec
PRl 5.2 05
N IRNUC 1H
H CTEM? 18:.4 &
SLWNT CDOL3
EXBEEF 0.00 ppm
3aa BF 1.20 Hz
REAIH Zl
= (=]
o b i
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i
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13C Mr.Bharat Humar

JEOL ALIUD FTHMMR
i susEmron g o = o CHEMISTRY DEPARTMENT
- G- S a0 R a1 - Q" - W Banaras Hindu tniversicy,
- t I TR T S e J_: '_: i o ! =
= ﬁzzaﬁﬁﬁﬁ o 00 = o VARAMASI-221005
Operator ¢ Magendra Humar
Shishir Singh
DFILE C:\WINNMESE\COMMON\ DEFAULT.
COMNT BE 13C Mr.Bharat Kumar
DATIN Thu Now 29 11:08:58 2012
OBNUC 13C
EXMOD BCM
OBFRO 15.45 HRzx
OBSET 127. 30 KHz
OBFIN 44.7T Hz
FOINT 32768
FREQU 20408.1 Hz
[3) SCANS 133
RCOTH 1:606 zec
BO 1.39%4 sec
N EW1l 6.0 us
H ITENUC 1IH
CTEMP 20.7 ¢
Jaa SLVNT CDCL3
EXREF 77.00 ppm
BF 1.20 Hz
REAIN 25
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BFILE
COMNT
DATIM
L3121, 1
EW,J:
DEERQ
*Enﬂt
QBFIN
BOINT
FREQ
SCRME
ACOTH™
EC
FWl
[RNUC
CTEMP
SLYNT
EXBEF
BE
RGAIN

ETHME
DEERRATMENT
findy University,

Hacendra Eumar
Shishir Singh

i WRGNL. Siagh, , I.TABCE Lh.al
41? iH H., Rajeshwer
.f'
HLIN
300. 40 MB=
130.00 ¥H=z
1150.0 Hx
32764
g0i6.8 Hx
32
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= H Mr. Raieshwer

— — 1
= nc : "
‘ OFT
DAT I
| I [ _'..
EXMO BCM
| OBERLC 15.45 MHz2
OBSET 27.30 EHz2
OB i4.7 Bz
POINT FZTEE
FR 20408.1 Rz
o] 250
/A 1. 606 sec
l.3%4 ‘anc
H B. U us
=t o |_|- C
3ab CDCL3
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C:\K.M. Singh,,I.T\BHA IH.als
BHA 1H Mr. Rajeshwer = = =~ == == === 00000

JEOL AL3I0OO0 ETHMR

pysusosy @ ggse oAy 3 CHEMISTRY DEPARTMENT
o i - - & 0P @@ S Banaras Hindo University
===t~ L= Rl ] e R W [ = VARRMAST-221005%
| 1 Operator : Ragendra Kuma
' Shishirc Singh
PFILE C:\K.M. Singh,,I.’
COMNT BHA 1H Mr. Rajesh
DATIM Thu Sep 13 12:13:
QBNUC 1H
EXMOD WON
CBERQ 300.40 MHz
OBSET 13¢.00 KHz
CBEIN 1150.0 Hz
P N e POINT 32768
H FRECO 9505.7 Hz
SCAMS 16
ACOTH 3.447 sec
3ac BD 1.547 sec
i 5.2 us
IRNUC 1H
CTEMP 18.% c
SLYHT CDCL3
EXREF 0.00 ppm
BF 1.20 Hz
RGAIN 12
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TEOL
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CHEMISTRY

Banaras Hindy University

Operator : Magenora

ODFILE
COMNT
DATIM
OBMNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCAMS
ACOTM
FD
Ful
IRNUC
CTEMP
SLVYNT
EXEEF
BF
AGATN

AL FTHNMB
DEFRETMENT

Shix=h

Ca \WINNMEEE"

BHA 13C Mo,

Thu Sep 13
13C
BCH

S

1..30

42,7

32768

20408 .1

120
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E
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CBCL3
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Singh

COMMON\_DEFAULT.
Rajeshwer
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C:\R.M, Rai\MCA lH.als
HCA 1H Mr.A. Bharat Kumar
JEOL AL3I00 FTHMR

E § § & o & = CHEMISTRY DEPARTMENT
o, . . b 3y Banaras Hindu Univeraity
o T e - - VARAMASI-221005
| Operator @ Hagendra Huma
Shishir Singh
DFILE C:\R.N. Rai\NCA I
COMNT MNCA_1H Mr.A. Bhar
DATIM Tue Sep 11 17:03:
OBMUC 1IH
EXMOD MON
OBFRQ 300.40 MHz
) QRSET 130.00 EHz
OBFIN 1150.0 Hz
BOINT 32768
N™ ™ N FREQU 9505.7 Hz
| - H SCANS 19
ACQT™ 3.447 sec
3ad PD 1.547 sec
Pl 5.2 us
IRNUC 1H
CTEMP 20.6 ¢
- SLVNT CDCL3
o EXREF 0.00 ppm
L' BF 1.20 Hz
RGAIN 14
|
1
(
S
o
g8 2 3 |
i 3 |
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L3C Mr.Manj=et

- CMNT
I ST I
i JENUC
E XM
| “BFEQ
I | OBSET 127.30 KHs
| BEIN 44.7 Hz
BOINT 12768
| FREQU 20408.1 Hz
o SCANS 117
ACDTM™ 1.606 e
| N~ ™ N i.394 se
I H 8. -]
‘ f !
3ad 22.8 c
I-.I.I L F-'TT
| 1.20 Hz
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“HA i Mr.Rajeshwar

] L300 FTHNME
oppter ot B g Bl R B g h e B mdh = - o : ITRY DEPRATMENT
.‘ '-;;;;"I”'_ & o :_"""'_;'1'."'_‘?;"_'-' 4 o = = Hindu University.
i ___I' == :I' e e P e :-:—I = = - — = VARRNASI=221005
P) 1 Operator & Hagendra Fumat
Shishirt Singh
DFILE C:\K.M. Singh,,E.T\FBA lH.al
COMNT Mr.Rajeshsar
DATIM 05 14:4C:30 2012
DBENOC
EXMOD
DBFEY I00.40 MHz
OBSET 130.00 FH=z
OBFIN 11530:,0 Hz
0 POINT 33768
FREQU 6G1E.B Bz
SCANS 32
PCOT™ 5,846 sec
ED 1.547 sac
s EW1 5.2 ug
- IRNUC 1H
- CTEMP Z1:8 ¢
s ELVNT CDCL3
r 3ae EXREFE 00 ppm
BE 1.20 He
BGAIN 14
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16.571

.

41,545

JEOL AL3IOD FTHME
CHEMISTRY DEPARTHENT
Banaras Hindo University,
VARRMASE-221005

Operator : Magendras Mumar
Shishir Singh

DFILE C:\WINMNMRSBE\Daca\PEA 1HZBCM

COMNT PBA 1H Mr.Rajeshwar -

DATIM Thu Jul D5 14:48:20 2012

CBNUC 13C

EXMOD BCM

OBFRQ 75.45 MHz

OR3ET 127.30 EHz

OBFIN 44.7 Hz

POINT 32768

FREQD 20408.1 Bz

SCANS 150

ACOTH 1.68086 sec

ED 1.394 =ec

Wl 6.0 us

IRNUC 1H ’

CTEMPE 2Z. 4 e

SLVHT CDCL3

EXREF 77.00 ppm

BF 1.20 Hz

RGAIN 23
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Ct\E.N. Singh,,I.T\PhCY IH.als
FhCY_1H Mr. Rajeshwer
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JECL AL3I00 FTHMR
CHEMISTRY DEFARTMENT
Banaras Hindu University
VARANASI-221005

Operactor : Hagendra Kuma
Shishir Singh

DFILE C:\K.M. Singh,,I.’
COMNT PhCY 1H Mr, Rajes
DATIM Mon Jul 30 15:34:
OBNUC 1H

EXMOD NON

OBEFRO 300,40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 Hz
POIMT 32768
FREQU 9505.7 Hz
SCANS 1€
ACQTH 3.447 =ec
FD 1.547 sec
PWl 5.2 us
IRRUC 1H

CTEMP 21.9 &
SLVNT CDCLA

EXREF 0.00 ppm
BF 1.20 Hz
RGAIN 11
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JEGL KL30D0D FTHME
CHEMISTEY DEPARTHMENT
Bamaras Hindu Univetrsity,
VARANASI-221005

Operator : Hagendrs Humar

QBNUT
EXMOD
QUBFRQ
JBSET
UBFIH
POLINT
FHEQU
SCANS
ACTTH
PB
Wl
IRNUC
CTEME
SLVNT
EXREF
BF
RERIN

Shishi

CiVEHN: Singh, . 1.TY\PRCY 13C.
FhCY 13C Mr. Rajeshwer

Moh Jukl 30 I6:05:30 2012
BCH
15.4%5 MHz
127.30 KH:z
44.7 H=z
32768
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106
1.606 sec
1.3%4 sec
6.0 us
IR
2&.6 B
CDCL3
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JEQL ALIT0 FTHMR
CHEMISTRY CEPARTMENT
Banaras Hindu tUniversity.
VARANRASTI-221005

Operatoer @ MNagendra Kumar

DEILE
COMNT
DAT IM
OBNUC
EXMOD
OBFRQ
OBSET
OBEIN
POINT
FREQU
SCANS
ACQT™
PD

PHl

TRNUC
CTEMP
SLVNT
EXHEF
BF

AGAIN

Shishir Singh

C:%K.M. Singh,,l.TV\EHE IM.=z]

FHH 1H Mr. Rajeshwer

Toe Sep 11 13:11:23 20612

iH
HON
I00.40 Mz
130.00 EEx
1150.0 Hz
IFTEE
5505.7 Ha
L€
J. 447 sec
1.547 mec
5.2 us=

1H

CBCL3
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~HEMISTRY
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DEILE
COMET
DARTIHM
OBNUC
EXMOD
OBRERQ
OBSET
OBREIN
POINT
FREQU
SCANS
ACOTM
FD
FWl
TRNUC
CTEMP
SLVHT
EAREF
BF

BCATHN

du Undw

DEPARTMENT

f ¢ Haogendrs Humar

Shishir

CoAWINNMRIE

i

T 43
pat. 30
4.7
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6.0

CoCL3

Singh
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PHH L3C Mr. Bajeshw
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Cperator ¢ Hagend

DFILE C:\E:N; S5ingh,,I.T\Pt.Bu IH.
COMMT PrL.Bu IH Mr.Rejeshwar
BATIM Fri Sep 14 1£:13:43 2014
OBEMUC LH

EXMOD MO

OBFEQ I00.40 MEz
OJBSET 130.00 KBz
OBFIN 1550.0 Hz
POINT 2ThRE
(3] FREQF 9505.7 Bz
SCANS 44
ALOTH 1.847 sec
| FD 1.547 sec
Pl 5.2 o%
IBNUC 1H
CTEMP 1%.1 ¢©
SLVYNT CDCL3
3al EXREF 0.00 ppm
BF 1.20 Hz
[ RGATN i5
=
o

o
o
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Operator : Nagendras Kuma
Shishir Singh

DFILE C:\K.M. Singh,, I.*
COMNT PHE 1H Mr. Rajesh
DATIM Mon Sep 10 15:04:
OBNUC 1H

EXMOO HON

OBFRD 300.40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 H=
POINT 32768
FREQU 6016.8 Hz
SCANS 32
ACOTH 5.446 zec
PD 1.547 =zec
Pl 5.2 us
IRNDC 1H

CTEME 20.0 ¢
SLVNT CDCL3

EXREF 0.00 ppm
BE 1.20 Hz
RGAIN id
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