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

lodide-catalyzed Amide Synthesis from Alcohols and

Amines

Gao Wang, Qing-Ying Yu, Jian Wang, Shan Wang, Shan-Yong Chen* and Xiao-Qi Yu *

I1.

I11.

IVv.

Key Laboratory of Green Chemistry & Technology, Ministry of Education, College of

Chemistry, Sichuan University, Chengdu 610064, PR China.
Tel.: (86)-28-85415886; fax: (86)-28-85415886; E-mail: chensy@scu.edu.cn;
xqyu@scu.edu.cn

Supporting Information

General

IVLEEROES -+« eeeeemmme e e e e et e
....... S2

Added Experimental
DAt - - S3

Experimental Data of Products (Table 2, Table 3 and Table

S1



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

L General Methods

All reagents were purchased from commercial suppliers and used without further
purification. '"H-NMR, "*C-NMR spectra were measured on a Bruker AM 400 NMR spectrometer
(400 MHz or 100MHz, respectively) with CDCl; as solvent and recorded in ppm relative to
internal tetramethylsilane standard. The following abbreviations were used to describe splitting
patterns: s = singlet, d = doublet, t = triplet, q = quartet. Coupling constants J are given in Hz.
Mass spectra were recorded on a Waters Q-TOF Premier instrument by using ESI method or
Agilent 6890-5973N GCMS-EI instrument. Thin layer chromatography was performed on
fluorescence indicator marked precoated silca gel 60 plates and visualization was achieved by UV
light (254 nm). Flash chromatography was performed on silica gel (0.040-0.063mm). Unless
otherwise stated, all commercially available substances and reagents were used as received from
their suppliers
General procedure for NHS active ester. (Table 2)

Alcohol 1 (0.5 mmol) and N-hydroxysuccinimide 2a (0.75 mmol) were added to a tube (10
mL) with a magnetic stirring bar and solvent (CH3CN, 2 mL). To this mixture 10 mol% of
nBuyNI (0.05 mmol) and anhydrous TBHP (4.0 equiv) were added at room temperature. After
stirring at 80 °C for 18h, 10 mL water was added and the mixture was extracted with EtOAc
(3x15 mL). The combined organic phase was wished by saturated solution of NaCl (1x10 mL)
and dried with Na,SO, and evaporated in vacuum. The residue was purified by flash silica gel
column chromatography using a mixture of petroleum ether and ethyl acetate (8:1 to 4:1) as eluent
to afford the desired products.

General procedure for NHPI active ester. (Table 3)

Alcohol 1 (0.5 mmol) and N-hydroxyphthalimide 2b (0.75 mmol) were added to a tube (10
mL) with a magnetic stirring bar and solvent (CH3CN, 2 mL). To this mixture 10 mol% of Nal
(0.05 mmol), 0.2mmol KOH and aqueous TBHP (4.0 equiv) were added at room temperature.
After stirring at 80 °C for 8h, the solvent was removed under vacuum and the residue was purified
by flash silica gel column chromatography using a mixture of petroleum ether and ethyl acetate
(7:1) as eluent to afford the desired products.

General procedure for amide. (Table 5)

Alcohol 1 (0.5 mmol) and N-hydroxysuccinimide 2a (0.75 mmol) were added to a tube (10
mL) with a magnetic stirring bar and solvent (CH3CN, 2 mL). To this mixture 10 mol% of
nBuyNI (0.05 mmol) and anhydrous TBHP (4.0 equiv) were added at room temperature. The
mixture stir at 80 °C for 18h. After the mixture was cooled to room temperature, amine (0.75
mmol) was added to the mixture in one portion and the mixture was stirred at room temperature
for 12 h. 10 mL water was added and the mixture was extracted with EtOAc (3x15 mL). The
combined organic phase was wished by saturated solution of NaCl (1x10 mL) and dried with
Na,SO,4 and evaporated in vacuum. The residue was purified by flash silica gel column
chromatography using a mixture of petroleum ether and ethyl acetate (10:1) as eluent to afford the
desired products.
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1L Added Experimental Date

Table S1 Optimization of the conditions for the esterification of NHPL?!

o) catalyst @_é o)
T-HYDRO
additive
80 °C
1a 2b 3ab
Entry n(la): n(2a) Catalyst additive Yield(%)
1 1.0:0.5 Nal NaOH 65%
2 1.0:0.5 KI NaOH 58%
3 1.0:0.5 L, NaOH 65%
4 1.0:0.5 nBuyNI NaOH 61%
5 1.0:0.5 Et,NI NaOH 57%
6 1.0:0.5 PhI(OAc), NaOH 0%
7 1.0:0.5 - NaOH 0%
8 0.5:1.0 Nal Cs,CO; 71%
9 0.5:1.0 Nal K;PO, 78%
10 0.5:1.0 Nal KOH 95%
11 0.5:1.0 Nal K,CO; 87%
12 0.5:0.75 Nal KOH 34%
131 0.5:0.75 Nal KOH 93%

(2 Unless otherwise specified, all reactions were carried out using benzyl alcohol and NHPI in
ethyl acetate (2.0 mL) with 10 mol% of catalyst and aqueous TBHP (4.0 equiv) at 80°C for 18
hours. ™ 4 hours. 8 hours
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11 Experimental Data of Products (Table 2, Table 3 and Table 5)
Table 2:
2,5-dioxopyrrolidin-1-yl benzoate
@)

O

N
©)J\O/

(3aa) white solid. '"H NMR (400 MHz, CDCls) & 8.15 (d, I = 7.2 Hz, 2H), 7.69 (t, ] = 7.5 Hz, 1H),
7.52 (t,J = 7.9 Hz, 2H), 2.91 (s, 4H).

C NMR (100 MHz, CDCl3) § 169.3, 161.9, 135.0, 130.6, 128.9, 125.1, 25.7.

MS (ESI) m/z 242.01 [(M+Na) ]

2,5-dioxopyrrolidin-1-yl 4-methylbenzoate

N
/©)J\O/

(3ba) white solid. '"H NMR (400 MHz, CDCl5) 5 8.02 (d, J = 8.0 Hz, 2H), 7.31 (d, J = 8.0 Hz, 2H),
2.91(s, 4H), 2.45(s, 3H).

C NMR (100 MHz, CDCl3) § 169.4, 161.9, 146.1, 130.6, 129.6, 122.3, 25.7, 21.9.

MS (ESI) m/z 256.06 [(M+Na) ]

2,5-dioxopyrrolidin-1-yl 4-methoxybenzoate

0]
O

N
O/

~0
(3ca) white solid. "H NMR (400 MHz, CDCl5) & 8.09 (d, J = 9.0 Hz, 2H), 6.98 (d, ] = 9.0 Hz, 2H),
3.89 (s, 3H), 2.90 (s, 4H).

C NMR (100 MHz, CDCl3) § 169.6, 164.9, 161.5, 132.9, 117.0, 114.2, 55.6, 25.7.
MS (ESI) m/z 272.06 [(M+Na) ]

2,5-dioxopyrrolidin-1-yl 4-fluorobenzoate
O

N
/©)J\O/
F

(3da) white solid. '"H NMR (400 MHz, CDCl5) & 8.17 (m, 2H), 7.20 (t, ] = 8.4 Hz, 2H), 2.92 (s,
4H).

C NMR (100 MHz, CDCl3) § 169.3, 168.1, 165.6, 160.9, 133.4, 121.4, 116.3, 25.7.

MS (ESI) m/z 260.04 [(M+Na) ]
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2,5-dioxopyrrolidin-1-yl 4-chlorobenzoate

o
O

/©)k N
O/
Cl

(3ea) white solid. "H NMR (400 MHz, CDCl;) & 8.08 (d, J = 8.6 Hz, 2H), 7.50 (d, ] = 8.4 Hz, 2H),
2.92 (s, 4H).

C NMR (100 MHz, CDCl53) 8 169.2, 161.1, 141.7, 131.9, 129.4, 123.5, 25.7.

MS (ESI) m/z 276.04 [(M+Na) ]

2,5-dioxopyrrolidin-1-yl 4-bromobenzoate

o]
O

N
/@)‘\O/
Br

(3fa) White solid. "H NMR (400 MHz, CDCl3) & 8.00 (d, J = 8.6 Hz, 2H), 7.67 (d, ] = 8.6 Hz, 2H),
2.92 (s, 4H).

C NMR (100 MHz, CDCl3) § 169.2, 161.3, 132.3, 131.9, 130.5, 124.0, 25.7.

MS (ESI) m/z 319.77 [(M+Na) ]

2,5-dioxopyrrolidin-1-yl 3-chlorobenzoate

O

I N
C \@)J\O/

(3ga) white solid. 'H NMR (400 MHz, CDCls) & 8.12 (s, 1H), 8.03 (d, J = 8.0 Hz, 1H), 7.65 (m,
1H), 7.47 (t, ] = 8.0 Hz, 1H), 2.92 (s, 4H).

C NMR (100 MHz, CDCl3) 6 169.1, 160.9, 135.1, 135.0, 130.5, 130.3, 128.7, 126.8, 25.7.

MS (ESI) m/z 276.02 [(M+Na) ]

2,5-dioxopyrrolidin-1-yl 2-methylbenzoate
o

O

N
Cre

(3ha) white solid. '"H NMR (400 MHz, CDCl;) & 8.12 (d, ] = 7,3 Hz, 1H), 7.52 (t, J=6.7 Hz, 1H),
7.32 (t, J=7.6 Hz, 2H), 2.91 (s, 4H), 2.62 (s, 3H).

C NMR (100 MHz, CDCl5) 8 169.5, 162.1, 142.1, 134.0, 132.0, 131.3, 126.1, 124.2, 25.7, 21.6.
MS (ESI) m/z 256.10 [(M+Na) ]

2,5-dioxopyrrolidin-1-yl 2-chlorobenzoate
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o
O

a4
O/
Cl

(3ia) white solid. '"H NMR (400 MHz, CDCl3) & 8.12 (d, ] = 8.2 Hz, 1H), 7.57 (m, 2H), 7.40 (m,
1H), 2.92 (s, 4H).

C NMR (100 MHz, CDCl3) § 169.1, 160.2, 135.6, 134.7, 132.4, 131.7, 126.9, 124.5, 25.7.

MS (ESI) m/z 276.02 [(M+Na) ]

2,5-dioxopyrrolidin-1-yl 1-naphthoate

@)
B
N
J°
(3ja) white solid

'H NMR (400 MHz, CDCl5) 38.81 (d, J = 8.6 Hz, 1H), 8.46 (d, J = 7,3 Hz, 1H), 8.15 (d, ] = 8.0
Hz, 1H), 7.92 (d, J = 8.0 Hz, 1H), 7.66 (t, ] = 7.2 Hz, 1H), 7.58 (t, ] = 8.0 Hz, 2H), 2.95 (s, 4H).
BC NMR (100 MHz, CDCl;) & 169.6, 162.2, 135.6, 133.7, 131.9, 131.4, 128.8, 128.7,
126.9,125.2, 124.5, 121.5, 25.8.

MS (ESI) m/z 292.08 [(M+Na) ]

2,5-dioxopyrrolidin-1-yl 4-cyanobenzoate

o
O

N
/©)J\O/
NC

'H NMR (400 MHz, CDCl;) & 8.25 (d, J = 8.4 Hz, 2H), 7.83 (d, ] = 8.4 Hz, 2H), 2.94 (s, 4H).
C NMR (100 MHz, CDCl3) § 168.7, 160.5, 132.5, 130.9, 129.0, 126.9, 118.2, 117.3, 105.4, 25.7
MS (ESI) m/z 267.06 [(M+Na) ]

(3ka) white solid

2,5-dioxopyrrolidin-1-yl thiophene-2-carboxylate
O

a ™
S o~
\ (3la) yellow solid

'H NMR (400 MHz, CDCl5) & 8.04 (d, J = 3.7 Hz, 1H), 7.78 (d, ] = 4.8 Hz, 1H), 7.21 (t, ] = 4.3
Hz, 1H), 2.91 (s, 4H).

C NMR (100 MHz, CDCl3) § 169.2, 157.4, 136.7, 135.8, 128.4, 126.9, 25.7.

MS (ESI) m/z 248.04 [(M+Na) ]

2,5-dioxopyrrolidin-1-yl furan-2-carboxylate
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N
S (0}
8

(3ma) yellow solid. 'H NMR (400 MHz, CDCl3) & 7.74 (d, J = 0.8 Hz, 1H), 7.50 (d, ] = 3.6 Hz,
1H), 6.63 (q, J = 1.6 Hz, 1H), 2.91 (s, 4H).

C NMR (100 MHz, CDCl3) § 169.2, 153.6, 148.9, 139.6, 122.3, 112.7, 25.6.

MS (ESI) m/z 232.04 [(M+Na) ]

2,5-dioxopyrrolidin-1-yl cinnamate

0]
O
N
©/vj\0/
(3na) white solid. "H NMR (400 MHz, CDCl3) & 7.93 (d, J = 16.0 Hz, 1H), 7.58 (dd, J = 7.8, 1.5
Hz, 2H), 7.43 (m, 3H), 6.60 (d, J = 16.0 Hz, 1H), 2.89 (s, 4H).

C NMR (100 MHz, CDCl3) 6 169.5, 162.1, 150.1, 133.4, 131.6, 129.1, 128.7, 111.5, 25.7.
MS (ESI) m/z 268.08 [(M+Na) ]

Table 3:
1,3-dioxoisoindolin-2-yl benzoate

0 O
@%m

(3ab) white solid. 'H NMR (400 MHz, CDCl;) & 8.20 (d, J = 7.7 Hz, 2H), 7.93 (dd, ] = 5.2, 3.4
Hz, 2H), 7.82 (dd, J = 5.2, 3.4 Hz, 2H), 7.71 (t, J = 7.4 Hz, 1H), 7.55 (t, J = 7.7, 2H).

C NMR (100 MHz, CDCl5) 8162.8, 162.1, 134.9, 134.8, 130.7, 128.9, 128.2, 125.3, 124.1.

MS (ESI) m/z 290.01 [(M+Na) ]

1,3-dioxoisoindolin-2-yl 4-methylbenzoate
O

(3bb) white solid. '"H NMR (400 MHz, CDCl5) & 8.08(d, J = 7.2 Hz, 2H), 7.93 (t, J = 2.4 Hz, 2H),
7.81 (t,J = 2.4 Hz, 2H), 7.33 (d, ] = 7.6 Hz, 2H), 2.47(s,3H).

BC NMR (100 MHz, CDCl;) & 162.8, 162.2, 146.1, 134.8, 130.7, 129.6, 129.0, 124.0, 122.4,
21.9.

MS (ESI) m/z 304.07 [(M+Na)']

1,3-dioxoisoindolin-2-yl 4-fluorobenzoate
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)

O
F
C ;)—N

(3db) white solid. '"H NMR (400 MHz, CDCl;) & 8.23(m, 2H), 7.93(d, J=2.9Hz, 2H), 7.83(d,
J=1.7Hz, 2H), 7.23(t, J=8.6Hz, H=2).

C NMR (100 MHz, CDCl;) & 168.2, 165.6, 162.0, 161.9, 134.9, 133.5, 133.4, 128.9, 124.1,
116.4, 116.2.

MS (ESI) m/z 308.06 [(M+Na)']

1,3-dioxoisoindolin-2-yl 4-chlorobenzoate
0

O]
O
-N

(3eb) white solid. "H NMR (400 MHz, CDCl5) & 8.14 (d, J = 8.0 Hz, 2H), 7.93 (dd, ] = 4.9, 3.1
Hz, 2H), 7.82 (dd, I = 4.9, 3.1 Hz, 2H), 7.53 (d, ] = 8.4 Hz, 2H).

C NMR (100 MHz, CDCl5) & 162.1, 162.0, 141.7, 134.9, 132.0, 129.4, 128.9, 124.1, 123.7.

MS (ESI) m/z 324.01 [(M+Na)].

1,3-dioxoisoindolin-2-yl 4-bromobenzoate
O

0
Br_< >_<
-N

(3fb) white solid. '"H NMR (400 MHz, CDCl;) & 8.06(d, ] = 8.3 Hz, 2H), 7.93 (dd, ] = 4.8, 3.1 Hz,
2H), 7.82 (dd, J = 4.9, 3.1 Hz, 2H), 7.69 (d, ] = 8.3 Hz, 2H).

C NMR (100 MHz, CDCl5) § 162.3, 162.0, 135.0, 132.4, 132.0, 130.5, 128.9, 124.2, 124.1.

MS (ESI) m/z 367.94 [(M+Na)']

1,3-dioxoisoindolin-2-yl 2-methylbenzoate
o O

-N

(3hb) white solid. "H NMR (400 MHz, CDCl5) & 8.21(d, J = 7.4 Hz, 1H), 7.93 (dd, ] =5.2, 3.0 Hz,
2H), 7.82 (dd, J =5.2, 3.0 Hz, 2H), 7.55 (t, J=7.1, 1H), 7.35 (t,]=6.4, 2H), 2.65 (s, 3H).

C NMR (100 MHz, CDCl;) & 171.2, 163.1, 162.3, 142.2, 134.8, 134.0, 132.0, 131.4, 129.0,
126.1, 124.0, 21.7.

MS (ESI) m/z 304.07 [(M+Na)']
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1,3-dioxoisoindolin-2-yl 2-chlorobenzoate
Cl

:< o O
-N

(3ib) white solid. 'H NMR (400 MHz, CDCl5) & 8.19(d, J = 7.8 Hz, 1H), 7.94 (dd, J =5, 3.2 Hz,
2H), 7.83 (dd, J =5, 3.2 Hz, 2H), 7.57 (s, 2H), 7.44 (m, 1H).

BC NMR (100 MHz, CDCl;) & 161.9, 161.2, 135.6, 134.9, 134.7, 132.5, 131.7, 129.0,
126.9,124.7,124.1.

MS (ESI) m/z 324.01 [(M+Na) ]

1,3-dioxoisoindolin-2-yl 1-naphthoate
o O

0
(3jb) white solid. 'H NMR (400 MHz, CDCl) & 8.84 (d, J =8.5 Hz, 1H), 8.54 (d, J =7.2 Hz, 1H),
8.16 (d, J =8.1 Hz, 1H), 7.93 (m, 3H), 7.81 (dd, J =5.3, 3.1 Hz, 2H), 7.66 (t, J=7.0, 1H), 7.59 (t,
J=7.2, 2H).

3C NMR (100 MHz, CDCl3) & 163.1, 162.4, 135.6, 134.8, 133.7, 132.0, 131.5, 129.1, 128.9,

128.8, 126.8, 125.3, 124.5, 124.1, 121.6.
MS (ESI) m/z 340.0 [(M+Na)']

1,3- dioxoisoindolin-Z-yl thiophene-2-carboxylate

T

(31b) white solid. "H NMR (400 MHz, CDCl3) & 8.09(t, J = 1.0 Hz, 1H), 7.93 (dd, ] =5.4, 3.1 Hz,
2H), 7.82 (m, 3H), 7.23 (t, J=3.8, 1H).

C NMR (100 MHz, CDCl3) § 162.0, 158.3, 136.7, 135.7, 134.9, 128.9, 128.5, 127.0, 124.1.

MS (ESI) m/z 295.98 [(M+Na) ]

1,3-dioxoisoindolin-2-yl furan-2-carboxylate

(3mb) yellow solid. '"H NMR (400 MHz, CDCl3) § 7.93 (dd, J =5.3, 3.1 Hz, 2H), 7.82 (dd, J =5.3,
3.1 Hz, 2H), 7.77 (s, 1H), 7.55 (d, J=3.5, 1H), 6.66 (dd, J=3.4, 1.4Hz,1H).

C NMR (100 MHz, CDCl5) 8 161.9, 154.5, 148.8, 139.8, 134.9, 128.8, 124.1, 122.3, 112.7

MS (ESI) m/z 280.02 [(M+Na) ]
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Table S:
N-benzylbenzamide

0]

0

(42) white solid. "H NMR (400 MHz, CDCl5) § 7.79 (d, J = 7.2 Hz, 2H), 7.49 (m, 1H), 7.41 (t, ] =
7.2 Hz, 2H), 7.32 (m, SH), 6.5 (br, 1H), 4.63 (d, J = 6.4 Hz, 2H).

3C NMR (100 MHz, CDCl5) 8 167.5, 138.2, 134.4, 131.5, 128.8, 128.6, 127.9, 127.6, 127.0,
44.1.

MS (EI) m/z (%) 211 (M", 100), 105 (86), 91 (9), 77 (42).

N-benzyl-4-methylbenzamide
0

jon e

(4b) white solid. 'H NMR (400 MHz, CDCl5) & 7.68 (d, J = 6.8 Hz, 2H), 7.33 (m, SH), 7.22 (d, J
= 6.8 Hz, 2H), 6.54 (br, 1H), 4.61 (d, J = 7.9 Hz, 2H), 2.38 (s, 3H).

3C NMR (100 MHz, CDCl5) 8 167.4, 142.0, 138.3, 131.5, 129.2, 128.8, 127.9, 127.6, 127.0, 44.1,
214

MS (EI) m/z (%) 225 (M", 48), 119 (100), 106 (12), 91 (67), 77 (15).

N-benzyl-4-chlorobenzamide

Jeans

(4¢) white solid. 'H NMR (400 MHz, CDCl;) § 7.70 (s, 2H), 6.78 (m, 7H), 6.61 (br, 1H), 4.60 (s,
2H).

3C NMR (100 MHz, CDCl3) 3 166.4, 138.0, 137.8, 132.7, 128.8, 128.5, 127.9, 127.7, 44.2.

MS (EI) m/z (%) 247 (M, 20), 245 (M", 62), 139 (100), 111(48), 91 (28), 77 (30).

N-benzyl-1-naphthamide

e

(4d) white solid. "H NMR (400 MHz, CDCl3) § 8.31 (s, 1H), 7.87 (m, 2H), 7.36 (m, 9H), 6.39 (br,
1H), 4.89 (s, 2H).

3C NMR (100 MHz, CDCl5) & 169.5, 138.1, 134.2, 133.7, 130.7, 130.2, 128.8, 128.3, 127.9,
127.7,127.2, 126.5, 125.4, 125.0, 124.7, 44.1.

MS (EI) m/z (%) 261 (M", 58), 155 (72), 127 (100), 91 (25), 77 (28).
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N-benzyl-4-methoxybenzamide
@)

Neaas

(4e) white solid. "H NMR (400 MHz, CDCls) & 8.06 (d, J = 10.0 Hz, 1H), 7.76 (d, J = 10.0 Hz,
2H), 7.32 (m, 3H), 6.91 (t, ] = 8.0 Hz, 3H), 6.46 (br, 1H), 6.62 (d, ] = 4.6 Hz, 2H), 3.83 (s, 3H).
3C NMR (100 MHz, CDCl3) § 167.0, 162.3, 138.4, 132.3, 128.8, 127.9, 127.6, 126.6, 113.8, 55.4,
44.1.

MS (EI) m/z (%) 241 (M", 48), 135 (100), 127 (6), 107 (9), 92 (20), 77 (32).

N-phenethylbenzamide

L0
N
©)J\H
(4f) white solid. "H NMR (400 MHz, CDCl5) & 7.69 (d, J = 7.2 Hz, 2H), 7.47 (t, ] = 6.8 Hz, 1H),
7.39 (t, J = 6.8 Hz, 2H), 7.32 (t, ] = 6.8 Hz, 2H), 7.24 (s, 3H), 6.21 (br, 1H), 3.72 (d, ] = 6.0 Hz,
2H), 2.93 (t, J = 6.0 Hz, 2H).

BC NMR (100 MHz, CDCl3) 6 167.5, 138.9, 134.7, 131.4, 128.8, 128.7, 128.6, 126.8, 126.6, 41.2,
35.7.

MS (EI) m/z (%) 225 (M", 26), 134 (12), 105 (100), 91 (18), 77 (59).

N-(1-phenylethyl)benzamide

Saae

(4g) white solid. "H NMR (400 MHz, CDCl3) & 7.76 (d, J = 7.2 Hz, 2H), 7.26-7.48 (m, 8H), 6.43
(br, 1H), 5.33 (t, ] = 6.8 Hz, 1H), 1.60 (d, ] = 6.8 Hz, 3H).

3C NMR (100 MHz, CDCl3) § 166.7, 143.1, 134.6, 131.5, 128.8, 128.7, 126.9, 126.3, 49.3, 21.7.
MS (EI) m/z (%) 225 (M, 39), 210 (8), 120 (7), 105 (100), 91 (2), 77 (64).

N-cyclohexylbenzamide

e

(4h) white solid. 'H NMR (400 MHz, CDCl3) § 7.75 (d, J = 7.2 Hz, 2H), 7.43 (m, 3H), 6.03 (br,
1H), 3.98 (t, ] = 4.0 Hz, 1H), 2.03(d, J = 7.0 Hz, 2H), 1.75(d, J = 12.8 Hz, 2H), 1.65(d, J = 12.4
Hz, 1H), 1.43(q, ] = 24.3,12.8 Hz, 2H), 1.24(q, J = 23.2,10.7 Hz, 2H).

13C NMR (100 MHz, CDCl5) § 166.7, 135.1, 131.2, 128.5, 126.8, 48.7, 33.2, 25.6, 24.9.

MS (EI) m/z (%) 203 (M, 34), 160 (5), 122 (66), 105 (100), 92 (20), 77 (62).

S11



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

N, N-diethylbenzamide
O

NN
(4i) colourless oil. '"H NMR (400 MHz, CDCl5) & 7.38 (m, 5H), 3.55 (s, 2H), 3.25 (s, 2H), 1.24 (s,
3H), 1.11 (s, 3H).
C NMR (100 MHz, CDCl3) 8 171.3, 137.3, 129.1, 128.4, 126.2, 43.3, 39.2, 14.2, 12.9.
MS (EI) m/z (%) 177 (M", 22), 176 (60), 148 (4), 134 (3), 105 (100), 77 (34).

phenyl (pyrrolidin-1-yl) methanone

T

(4j) colourless oil. '"H NMR (400 MHz, CDCl;) & 7.51 (m, 2H), 7.39 (m, 3H), 3.65 (t, ] = 7.2 Hz,
2H), 3.42 (t,J = 7.2 Hz, 2H), 1.96 (m, 2H), 1.87 (m, 2H).

C NMR (100 MHz, CDCl3) § 169.7, 137.2, 129.8, 128.2, 127.0, 49.6, 46.1, 26.4, 24.5.

MS (EI) m/z (%) 175 (M, 63), 146 (22), 105 (100), 77 (46).

(S)-methyl 2-benzamido-3-phenylpropanoate

Ph
O
N O\
H

(4k) white solid. "H NMR (400 MHz, CDCl3) & 7.65 (d, J = 7.2 Hz, 2H), 7.4 (t, ] = 7.2 Hz, 1H),
7.35 (t,J = 7.6 Hz, 2H), 7.20 (m, 3H), 7.06 (d, J = 6.8 Hz, 2H), 6.51 (br, 1H), 5.02 (q, ] = 13.2, 7.2
Hz, 1H). 3.70 (s, 3H), 3.19 (m, 2H), 1.63 (s, 1H).

3C NMR (100 MHz, CDCl5) 8 172.1, 166.8, 135.9, 133.9, 131.8, 129.3, 128.6, 128.6, 127.2,
127.0, 53.5, 52.4, 37.9.

MS (EI) m/z (%) 283 (M", 2), 224 (7), 207 (7), 162 (72), 131 (14), 105 (100), 91 (10), 77 (35).

N-phenylbenzamide
we
N
©)‘\H
(41) white solid. "H NMR (400 MHz, CDCl5) & 7.98 (br, 1H), 7.85 (d, ] = 7.2 Hz, 2H), 7.63 (d, J =
7.6 Hz, 2H), 7.47 (m, 3H), 7.35 (t, ] = 7.2 Hz, 2H), 7.14 (t, ] = 7.2 Hz, 1H)

13C NMR (100 MHz, CDCl3) § 165.9, 138.0, 135.0, 131.8, 129.0, 128.8, 127.1, 124.6, 120.3.
MS (EI) m/z (%) 197 (M", 40), 105 (100), 92 (4), 77 (69).
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IV.  Copies of "H and C-NMR Spectra
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2,5-dioxopyrrolidin-1-yl 4-methylbenzoate (3ba)
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2,5-dioxopyrrolidin-1-yl 4-methoxybenzoate (3ca)
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2,5-dioxopyrrolidin-1-yl 4-fluorobenzoate (3da)
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2,5-dioxopyrrolidin-1-yl 4-chlorobenzoate (3ea)
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2,5-dioxopyrrolidin-1-yl 4-bromobenzoate (3fa)
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2,5-dioxopyrrolidin-1-yl 3-chlorobenzoate (3ga)

o
o =
™~ o
b i BRUKER
o ]
‘ yxq-20130325-WG-6K
9
PROCNO 1
Date_ 20130325
Time 14.55
spect
5 mm PABBO BB/
2930
65536
cpci3
"HANNEL f1
5.93
sI 65536
SF 400.1300077 MHz
WDW EM
55B 0
1B 0.30 Hz
GB [
BC 1.00
J "
(N - —
9 5 L 3 2 1 0 ppm
8
yxq-20130327-wg-6k
EXPNOG 1
PROCNO 1
Date_ 20130328
i 0.21
0. R S5 mm PABBO BE/
Q PULPROG ‘%gg;g
™
c O'N SOLVENT cpel3
NS 256
o o
3ga SWE 24038.461 Hz
E 0.366798 Hz
1.3631988 sec
181.24
20.800 usec
6.50 us
295.8 K
2.00000000 sec
0.03000000 sec
1
———————— CHANNEL f1 ====m===
NUCL 13¢
31 9.63 usec
sI 32768
SF 100.6127690 MHz
WDW EM
SSB [
1B 1.00 Hz
G [
PC 1.40
— T T T T T T T
160 140 120 100 80 60 40 20 0 ppm

S19



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

2,5-dioxopyrrolidin-1-yl 2-methylbenzoate (3ha)
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2,5-dioxopyrrolidin-1-yl 2-chlorobenzoate (3ia)
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2,5-dioxopyrrolidin-1-yl 1-naphthoate (3ja)
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2,5-dioxopyrrolidin-1-yl thiophene-2-carboxylate (31a)
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2,5-dioxopyrrolidin-1-yl furan-2-carboxylate (3ma)
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2,5-dioxopyrrolidin-1-yl cinnamate (3na)
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Table 3:

1,3-dioxoisoindolin-2-yl benzoate (3ab)
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1,3-dioxoisoindolin-2-yl 4-methylbenzoate (3bb)
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1,3-dioxoisoindolin-2-yl 4-fluorobenzoate (3db)
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1,3-dioxoisoindolin-2-yl 4-chlorobenzoate (3eb)
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1,3-dioxoisoindolin-2-yl 4-bromobenzoate (3fb)

Il

SE—

(S N

—-0.000

y%g-20130112-nhpi-3
5

1
20130112
13.44

spect
5 mm PABBO BB/
230

65536

cpc13

16

8223.685 Hz
0.125483 Hz
3.9846387 sec
104.71
60.800 usec
6.50 usec
294.1 K
1.00000000 sec
1

65536
400.1300108 MHz
EM
0
0.30 Hz

NAME yxg-20130128-b3-c
EXPNO 1

1
Date_ 20130128
Time 10.38
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D

T 6
SOLVENT cl

4
SW 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec

D1 2.00000000 sec
D11 0.03000000 sec
1

= CHANNEL £l =—====—
13
9.63 usec

32768
100.6127690 MHz

EM

o
1.00 H:
0

1.40

T
160 140

120

80

60

40 20 0 ppm

S30



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

1,3-dioxoisoindolin-2-yl 2-methylbenzoate (3hb)

0 S
< =3
3 - BRUKER
o T
‘ NAME y%q-20130118-NHPT-7
EXPNO 2
PROCNO 1
Date_ 20130119
ime 6.49
INSTRUM spect
PROEHD 5 mm PABBO BB/
ULPROG 230
65536
cocl3
16
2
6223.685 Hz
"IDRE 0.125483 Hz
AQ 3.9B46387 sec
P1 9.93 usec
sI 65536
SF 400.1300082 MHz
WDW EM
55B o
LB 0.30 Hz
GB 0
PC 1.00
' |\‘| |
JUNIUM P < S L
T T T T T T T T T
8 7 6 5 a 2 1 0 ppm
LA WL L4
‘.- o n]r- ) ‘8‘
g5 ~|88 3|
Rt 1R ] )
WAME y%q-20130125-nhpi-7
EXPNO 5
PROCNO 1
Date_ 20130125
o0 Time 18.25
INSTRUM spect
PROEHD 5 mm PABBO BB/
o-N PULPROG z9pg30
D 65536
SOLVENT cpcl3
3hh O NS 256
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 181.24
Di 20,800 usec
DE 6.50 usec
TE 294,1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
sI 32768
SF 100.6127690 MHz
WDW EM
ssB 0
LB 1.00 Hz
GB [
PC 1.40
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm
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1,3-dioxoisoindolin-2-yl 2-chlorobenzoate (3ib)

1.581

3ib ©

.

——=0.000

Time
INSTRUM

ER
PULPROG

R

9 8 7 6 5 4 3 2

-

1

yxg-20130112-nhpi-5
1
1
20130112
13.31

spect
5 mm PABBO BB/

284.2 K
1.00000000 sec
1

CHANNEL £1 =

9.
553
400.1300080 MHz
EM
0
0.30 Hz
0
1.00

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

D
SOLVENT
NS

— - T ————— - - - - SE— - - e

160 140 120 100 80 60 40

S32

yxq-20130117-NHPI-5C

1

20130117
19.29

spect

5 mm PABBO BB/
29pg30

65536

CDC13

256

24038.461 Hz
0.366798 Hz
1.3631988 sec
181.24
20.800 usec
6.50 usec

295.7 K
2.00000000 sec

sec

0.03000000

HANNEL £1 ==
13

9.6.

32768
1006127690
EM
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1,3-dioxoisoindolin-2-yl 1-naphthoate (3jb)

B A A A A
b il P b
NAME y%q-20130128-nhpi-12
EXPNO 6
PROCNO 1
Date 20130128
Time 9.59
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgq30
O-N ™ 65536
SOLVENT CDC13
W i
. DS 2
3ib SHH 9223.685 Hz
FIDRES 0.125483 Hz
aQ 3.9846387 sec
RG 66.34
DW 60.800 usec

DE 6.50 usec

10 9 8 7 6 5 4 3 2 1 0 ppm

y%q-20130128-nhpi-12
5

1
20130128
9.57

0o o
spect
Q 5 mm PABBO EB/
0-N zgpg30
65536
I SOLVENT CcpCl3
= 256
3jb DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
20 1.3631988 sec
RG 181.24
DW 20.800 usec
DE 6.50 usec
TE 292.5 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1

\\ I HI

T T T
160 140 120 100 80 60 40 20 0 ppm
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1,3-dioxoisoindolin-2-yl thiophene-2-carboxylate (31b)

I
/ 0O-N
3 ©

NAME y®q-20130118-NHPT-9
[

1
20130119
6.57

spect
5 mm PABBO BB/

0.125483
3.9846387

9.93 usec
sI 65536
SF 400.1300067 MHz
WDW EM
55B [
1B 0.30 Hz
GB [
BC 1.00
UM L
T T T T
8 ¥ 6 5 2 1 0 ppm
A
gRe &
~|eiled -
y®q-20130125-nhpi-9
5
i1
S 0 O 20130125
i 18.44
V4 spect
O-N 5 mm PABEO BB/
2gpg30
65536
3b O coeis
256
4
24038.461
0.366798

1.3631988
181.24

294.0 K
2.00000000 sec
0.03000000 sec

1

———————— CHANNEL f1 ===smm==
13¢

— i - — e

180 160 140 120 100

NUC1 3
Pl 9.63
SI 32768
SF 100.6127690 MH
WDW EM
SSB ]
LB 1.00 Hz
GB 0
PC 1.40
— —
60 40 20 0 ppm

S34



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

1,3-dioxoisoindolin-2-yl furan-2-carboxylate (3mb)

7.827
7.821
7.813

\Q—?.TGS
\“7.551
L7.542

}ie 666

W6.662
\-6.657

L6.654

~7.834

yxg-20130128-bl6
6

1
20130128
11.09

spect
5 mm PABBO BB/
2930
65536
cpel3
16
2
8223,685 Hz
0.125483 Hz
3.9846387 sec
86.12
60.800 usec
6.50 usec
292.4 K
1.00000000 sec
1

CHANNEL fl ========

5536
400.1300045 MHz
EM

0
0.30 Hz

0
1.00

yxq-20130128-b16
5

i
20130128
11.06

O Q 3 spect
W 5 mm PABBO BB/
0-N PULPROG zgpg ;6]

D
SOLVENT

4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 181.24
DW 20.800

TE 292.6
Dl 2.00000000
D11 0.03000000

1

CHANNEL £1

9.63 usec
32768
100.6127690 MHz

160 140 120 100 80 60 a0 20 0 ppm
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Table S:
N-benzylbenzamide (4a)

7.255
6.531
4.642
4.628

\

=

INSTRUM
PROBHD
PULPROG

D
SOLVENT
NS

0.95
_—

PULPROG

™
da SOLVENT
NS

LI

T T
160 140 120 100 80 60 40 20

ppm

S36

yxg-20130401-WG-N2
1

1
20130402
0.28

spect
5 mm PABBO BB/
2930

65536

cpci3

16

[}
6009.615
0.091639

5.4526453
66.34
83.200
6.50

295.4 F
1.00000000
1

HANNEL £1

9.9

65536
400.1300122
EM

o
0.30
0

1.00

Hz
Hz
sec

usec
usec

yxg-20130407-WG-N2
1

i
20130407
23.30

spect
5 mm PABBO BB/
2gpg30

65536

€pcl3

256

0
24038.461

0.366798 H:

1.3631988
181.24

20.800

6.50 usec

295.3
2.00000000
0.03000000

1

CHANNEL f£1
13¢

9.63

100.6127690
EM

0
1.00 H

0
1.40
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N-benzyl-4-methylbenzamide(4b)

7.690
7.673
7.330
7.288
7.213
7.197
6.540
4.617
4.608
2.378
1.829
0.000

s
v
X
<

yxg-20130703-wg-4b
1

1

20130703

20.06

spect
5 mm PABBO BB/

2
8012.820 Hz
).12226
4.0894966 sec
32.53
62.400 v
6.50 v

299.9
D1 1.00000000 sec
1

= CHANNEL f1
400.1328009 MHz
id

9.80 usec
400.1300127 MHz

o
0.30 Hz
0

1.00

),

y%q-20130703-wg-4b
2

1

20130703

20.21

spect

5 mm PABBO BB/
zgpg30

65536

cpc13

256

4
24038.461 Hz
0.366798 Hz
1.3631988 sec
203.91
20.800 v
6.50
300.8 ¥
2.00000000 sec
0.03000000
1

==== CHANNEL fl ===m====
100.6228293 MHz
13¢
9.80 usec

32768
100.6127690 MHz
EM

]
1.00 Hz

0
1.40

160 140 120 100 80 60 40 20 0 ppm
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N-benzyl-4-chlorobenzamide(4c)

7.704
7.326
6.610
4.598
1.769

—0.000
]
4
(=
A
m
4

yxq-20130703-wg-4c
1

1
20130703
20.25

spect
5 mm PABBO BB/

N
O
Cl

8012.820 Hz
0.122266 Hz
4.0894966 sec
32.53
62.400
6.50
300.1 K
1.00000000 sec
1

CHANNEL f£1
400.1328009 MHz
18

9.80 usec
65536
400.1300112 MHz
EM

0
0.30 Hz
0

1.00

207
6.78
1.00
209

yxq-20130703-wg-4c
2

1
20130703

20.41

spect

5 mm PABBO BB/

4
24038.461 Hz
0.366798 Hz
1.3631988 sec

300.8
2.00000000 sec
0.03000000 sec

1

=== CHANNEL fl mmmmmmm=
100.6228293 MHz
13¢

9.80 usec
32768
100.6127690 MHz
EM
0
1.00 Hz
0

1.40

. . . = : . . . & = = = . .
160 140 120 100 80 60 40 20 0 ppm
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N-benzyl-1-naphthamide(4d)

_-8.313
7.869
7.853
7.572
T:515
7.366
7.301
7.245

—6.393
4.688

£
b
N

—=0.000

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

03
02
21
0.98
2.00

I=

yxq-20130703-wg-4d
1

1
20130703
20.45

spect
5 mm PABBO BB/

2
8012.820 Hz
0.122266 Hz
4.0894966 sec

32.53
62.400 usec
6.50 usec

300.
1.00000000 sec
1

CHANNEL f1 ===
400.1328009
1H

9.80 usec

6553
400.1300169 MHz
EM

o
0.30 Hz
1]

1.00

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

160 140 120 100

80 60 40 20 0 ppm
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yxq-20130703-wg-4d
2

1

20130703
21.15

spect

5 mm PABBO BB/

24038.461 Hz
0.366798 Hz
1.3631988 sec
203.91

20.800 usec

6.50 usec

300.8

2.00000000 sec

0.03000000 sec
1

=

CHANNEL £1 ===
100.6228293

100.6127690 MHz
EM

1.40
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N-benzyl-4-methoxybenzamide(4e)

3
NN~ NOT M @ r~ w o f=3
FOFNODOF O N~ w M o
SEinGaamna 88 = BRUKER
O~~~ W W WY o - o™ m I

| \ / A \ \/
NN N =S VooV 8

yxg-20130703-wg-4e
1

1
20130703
21.18

spect
5 mm PABEO BB/

MeO

0.122266
4.0B94966
32.53
62.400 usec
6.50 usec

300.3
1.00000000
1

“HANNEL f1
400.1328009
1F

9.80 us

553
400.1300107

— B | S SN A
e e e e [y .
8 7 6 5 4 3 2 1 0 ppm
1
0 - @ ‘l"):‘ @ =3 -
- |® B 8 & S 3
=l |y © el o o L
NAME yxq-20130703-wg-de
EXPNO 2
PROCNO 1
Date_ 20130703
Time 21.34
INSTRUM spect
0 PROBHD 5 mm PABBO BB/
PULEROG 2gpg30
D 65536
N SOLVENT cpe13
NS 256
H DS 4
SWH 24038.461 Hz
MeO FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 203.91
DW 20.800 usec
DE 6.50 usec
TE 300.8 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
77777777 CHANNEL £1 ==m=====
sFol 100.6228293 M
Nucl 13c
Pl usec
sI 32768
SF 100.6127690 MHz
WDW E
SSB 0
LB 1.00 Hz
GB 0
BC 1.40
ol
T T T T
180 160 140 120 100 80 60 40 20 0 ppm
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N-phenethylbenzamide (4f)

O~ TN OMO n o o ™M 0 o
O~ AN~ NO N N T o
SCweTTmmMON NN ~~ ooon o BRUKER
L N A N N AL R MM NN o
TS/ Vo N/ \
NAME y%q-20130703-wg
EXPNO 1
PROCNO 1
20130703
21.38
spect
5 mm PABBO BB/
o) 2930
65536
coel3
N 16
H 2
8012.820
0.122266
4.0894966
50.97
62.400
6.50
300.
1.00000000
1
”””” CHANNEL fl ===
sFo1 400.1328009
NUC1 1H
3! 9.80
SI 65536
SF 400.1300124
WDW EM
SSB 0
1B 0.30
GB 1]
BC 1.00
|
| &
I ! [ [
‘ /lw \ | |
PRNNESSE | _JLJ |L_;_)L _)‘L‘ R | DENT s J
T T T 8 T T T
i 3 2 1 0 ppm
) kil ] |
B 8 & 8 8
o™ o o™ o™
NAME y%q-20130703-wg
EXENO 2
PROCNO 1
Date_ 20130703
Time 21.54
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
0 ™ 65536
SOLVENT coel3
NS 256
N DS 4
H swH 24038.461
FIDRES 0.366798
AQ 1.3631988
RG 203.91
DW 20.800
DE 6.50
E 300.8
D1 2.00000000
D11 0-03000000
00 1
- == CHANNEL f1
srol 100. 6228293
NUC1l 13C
Pl 9.80
st 32768
sF 100.6127690
WDW EM
ssB
LB 1.00
cB 0
PC 1.40
L
T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm

S41

-4f

Hz
Hz
sec

usec
usec

sec

-4f

Hz
Hz
sec

usec
usec

K
sec
sec
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N-(1-phenylethyl)benzamide(4g)

NONNMOO 0 AWNN w N -0
SLSEESRANERIT J4as =35
Eirchonali i & e BRUKER
N %
NAME yxq-20130703-wg-4g
EXPNO 1
PROCNO 1
20130703
21.57
spect
5 mm PABBO BB/
zg30
o 65536
cpels
N 1
H
8012.820 Hz
0.122266 Hz
4.0894966 sec
32.53
62.400 usec
6.50 usec
300.2 K
1.00000000 sec
1
ffffffff CHANNEL f1 ===
SFOL 400.1328009
NUC1 1H
Pl 9.80 usec
SI 6553
SF 400.1300119 MHz
WDW EM
SsB 0
LB 0.30 Hz
GB o
PC 1.00
H W \H I §
SN A | SRS
T T T T
8 7 6 5 4 3 2 1 0 ppm
\ Loy i )
wl e o -] o
b= | B ri @ <« ‘Q.|
6l 8 =1 =1 o
¥
NAME yxq-20130703-wg-4g
EXPNO 2
1
20130703
22.13
spect
5 mm PABBO BB/
2gpg30
o 65536
cpels
5
N 256
H .
24038.461 Hz
0.366798 Hz
1.3631988 sec
203.91
20.800 usec
6.50 usec
300.8 K
2.00000000 sec
0.03000000 sec
1
- == CHANNEL f£1
SFOL 100.6228293
NUCl 13C
Pl 9.80 usec
ST 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
BC 1.40
4 T T 2 T T T
160 140 120 100 80 60 40 20 0 ppm
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N-cyclohexylbenzamide(4h)

7.759
7.742
7.4717
7.460
7.431
7.413
7.396
7.265
3.989
3.980
3.970

r2.041
1.668
1.637
1.472
1.442
1.411
1.380
1.281
1.255
1.223
L1.193
——-0.000

I

/
\
<

|
]

U

U

L
p—
—

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

1.85

3.09

093 o |
1.00 &
199 o

I

yxq-20130703-wg-4h
1

1
20130703
22.17

spect
5 mm PABBO BB/

2
8012.820 Hz
0.122266 Hz
4.0894966 sec

62.400 usec
6.50 usec
300.1 K
1.00000000 sec
1

CHANNEL f1 =m===
400.1328009
1H

9.80 usec

65536
400.1300082 MHz
EM

o
0.30 Hz
1]

1.00

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

T
160 140 120 100 80 60 40 20

S43

0 ppm

yxq-20130703-wg-4h
2

1

20130703
22.33

spect

5 mm PABBO BB/
2gpg30
65536
cpCl13
256

4
24038.461 Hz
0.366798 Hz
1.3631988 sec

203.91
20.800 usec
6.50 usec
300.8 K
2.00000000 sec
0.03000000 sec
1

CHANNEL £l =m=m==
100.6228293

13c
9.80 usec
768

100.6127690 MHz
EM

]
1.00 Hz

o
1.40
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N, N-diethylbenzamide (4i)

7.398
7.380
7.356
T 237
3.546
3.254
—1.249
1,105

&
X

NAME
EXPNO
PROCNO
o} Date_
Time
P INSTRUM
N PROBHD
PULPROG

180 160 140 120 100 80 60 40 20 0 ppm
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y%g-20130401-WG-N3
2
1
20130402
0.32
spect
5 mm PABBO EB/
zg30
65536
€Dpc13
16

0
6009.615 Hz
0.091699 Hz

5.4526453 sec

9.53 usec
65536
400.1300033 MHz
EM

0
0.30 Hz
0

1.00

NAME yxq-20130407-WG-N3
EXPNO 2
PROCNO 1
Date_ 20130407

Time 23.47
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

™D 65536
SOLVENT cpCl3

NS 256

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 181.24

DW 20.800 usec
DE 6.50 usec
TE 295.4 K

D1 2.00000000 sec
D11l 0.03000000 sec
D0 1
———————— CHANNEL fl ========
NUC1 13c

Pl 9.63 usec
SI 32768

SF 100.6127690 MHz
WDW EM

53B 0

1B 1.00 Hz
GB 0

BC 1.40
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phenyl (pyrrolidin-1-yl) methanone (4j)

DA M ATTOAANTMEAMMS T O

CEEINIRRARAREEEE BRUKER
LOWWOWLTTOAONOOOMmO®OWWM

MMM A A AAAAAAAA

B L i

“::QN \%ﬁ// === \42;27

yxq-20130401-WG-N4
1
1
20130402
0.37

spect
5 mm PABBO BB/
2930

65536

cpcl3

16

0
6009.615 Hz
0.091699 Hz

5.4526453 sec

66.34
83.200 usec
6.50 usec

295.3 K
1.00000000 sec
1

HANNEL £1

9.53
65536
400.1300044 MHz
EM

0
0.30 Hz
0

1.00

JUL U J
T T T T T T
8 6 5 a 3 2 1 0 ppm
L I
ik glg el
ol ol oiloi

HAME yxq-20130407-WG-N4
NO 1
1
20130408
0.05

spect
5 mm PABBO EB/
2gpg30

65536

€DC13

256

0

24038.461 Hz

0.366798 Hz
AQ 1.3631988 sec
RG 181.24
DW 20.800 usec
DE 6.50 ec
TE 295.4 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
77777777 CHANNEL f1 ====mm==
NUC1 13¢
Pl 9.63 usec
sI 327
SF 100.6127690 MHz
WDW EM
SSB 0
1B 1.00 Hz
GB 0
PC 1.40

P S — : - — — —= "

——— —
180 160 140 120 100 80 60 40 20 0 ppm
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(S)-methyl 2-benzamido-3-phenylpropanoate (4k)

—-0.00

yxq-20130411-wg-n6
2

1
20130411
17.26

spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
™ 65536
SOLVENT cpCl3
NS 16
DS 0
SWH 8223.6B5 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 86.12
bW 60.800 usec
DE 6.50 usec
TE 294.3 K
D1 1.00000000 sec
DO 1
==== CHANNEL fl ========

65536
400.1300382 MHz
EM

0.30 Hz
0

yxq-20130418-WGN6
1

1
o) 20130418
21.05
spect
OMe 5 mm PABBO BB/
HN (o] JLI zgpg30
D 65536
L €pel3
NS 256
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 181.24
DW 20.800 usec
DE 6.50 usec
TE 297.1 K
D1 2.00000000 sec
D11 0.03000000 sec
D0 1
******** CHANNEL f]l ==sewww=
NUC1 13¢
pl 9.63 usec
sI 32768
SF 100.6127690 MHz
WoW EM
sSB 0
LB 1.00 Hz
GB 0
BC 1.40
T E T T T g T ¥ T T T x T ¥ T T T 5 T & T
180 160 140 120 100 80 60 40 20 0 ppm
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N-phenylbenzamide (41)

=
o o
o 5]
p - BRUKER
— I
| y%g-20130703-wg-4k
1
1
20130703
22.36
spect
5 mm PABBO BB/
zg30
65536
€DC13
16
2
8012.820
0.122266
4.0894966
32.53
SI 65536
SF 400.1300123 MHz
WDW EM
SSB ]
LB 0.30 Hz
GB 0
PC 1.00
’ |
\ \M N |
MUV \
YU WL S S L k
T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
J g
c{-'q o‘tén
S/5/5|5 aa
=NNmM-O
NAME yxq-20130703-wg-4k
EXPNO 2
PROCNO 1
Date_ 20130703
Time 22.52
F spect
5 mm PABBO BB/

(o] 2gpg30
65536
cpe13

N 256
H 4
24038.461 Hz
0.366798 Hz
1.3631988 sec
203.9
20.800 usec
6.50 usec
300.8 K
2.00000000 sec
0.03000000 sec
1
******** CHANNEL f1 ==
sFol 100. 6228293
NUC1 13C
Pl 9.80 usec
sI 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
BC 1.40
T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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