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Experimental section

Synthesis of magnetic nano-ferrites

FeSQ-7H0 (13.9 g) and F£SOy)3 (20 g) were dissolved in 500 mL water in a 1000 bekker.
Ammonium hydroxide (25%) was added slowly to adjie# pH of the solution to 10. The
reaction mixture was then continually stirred fohlat 60-C. The precipitated nanoparticles
were separated magnetically, washed with watel thei pH reached 7, and then dried under
vacuum at 60C for 2 h. Ferrite was characterized by X-ray diétion (XRD) and transmission
electron microscopy (TEM) . This magnetic nanoifer(FegO,) was then used for further
chemical modification.

Surface modification of nano-ferrites

Nano-FgO, (0.5 g) was dispersed in water (15 mL) and metl{armal) and sonicated for 15
min. Glutathione (reduced form) (0.2 g) dissolvedvater (5 mL) was added to this solution and
again sonicated for 2 h. The glutathione-functicaeal nanomaterial (nano-organocatalyst) was
then isolated by centrifugation, washed with waied methanol, and dried under vacuum at 50-
60 °C.

Synthesis of nano-FGT-Cu, catalyst

Glutathione-functionalized nano-f#, (1 gm) was dispersed in water-methanol mixturd)(1:
and CuC}.2H,0O (100 mg) solution in water was added to the reactnixture. Hydrazine
monohydrate solution in water was added drop wisdoring the pH of this mixture to 9,
followed by addition of 0.1 gm of NaBHThe reaction mixture was then stirred for 24 hoam
temperature. The product was allowed to settle hedseveral times with water and acetone,
and dried under vacuum at 60 for 2 h. Catalyst characterization by X-ray difftion (XRD)
(Fig. 1d) and transmission electron microscopy (JEMg. 1c) confirm the anchoring of Cu
nanoparticles on ferrite surfaces. The weight peege of Cu in the catalyst was found to be
1.57% by ICP-AES analysis.

Synthesis of triazole from benzyl azide an alkyne

Benzyl azide (1.2 mmol), alkyne (1.0 mmol) and n&@T-Cu catalyst (100 mg) were placed in

a crimp-sealed thick-walled glass tube equippetl @wipressure sensor and a magnetic stirrer and
water (4 mL) was added to the reaction mixture. fideetion tube was placed inside the cavity

of a CEM Discover focused microwave synthesis systeperated at 120C (temperature
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monitored by a built-in infrared sensor), power M@att and pressure 10-60 psi for 8-12 min
(Table 2). After completion of the reaction, thetatyst was easily removed from reaction
mixture using an external magnet. After separatibonatalyst, solid product was filtered off or
extracted with ethyl acetate and recrystallized.

Synthesis of triazole viain situ generation of alkyl azide

Alkyl halides (1.2 mmol) , Nap1l.5 mmol), and alkyne (1.0 mmol)and nano-FGT-Cu
catalyst(100 mg) were placed in a crimp-sealeckthialled glass tube equipped with a pressure
sensor and a magnetic stirrer and 4 mL of wateradaled to the reaction mixture. The reaction
tube was placed inside the cavity of a CEM Discoleaused microwave synthesis system,
operated at 120C (temperature monitored by a built-in infrared s®y), power 100 Watt and
pressure 10—60 psi for 10-20 min (Table 3 and 4erAcompletion of the reaction, the catalyst
was easily removed from reaction mixture using xeraal magnet. After separation of catalyst
solid product was filtered off or extracted withhyt acetate and recrystallized or purified by
column chromatography.

All products listed in Table 2-4 are known in thierature (except Table 3 entry 5) and were
identified by comparison of their FT-IR'H, and *C NMR with literature datd. The

characterization data for a representative compoUable 3, entry 5 is given below.

4-(1-benzyl-1H-1, 2, 3-triazol-4-yl)benzaldehyde (Table 3 entry 5). White solid, Yield 86%,
FT-IR (cm?): 3130(w), 2839(m), 1690(s), 1608(s), 1572(m),3(8%), 1213(s), 1171(s), 834(s),
810(s), 720(s), 701(s), 680(3H NMR (300 MHz; CDC}) 8 : 9.98(1H, s), 7.97-7.82(6H, m),
7.38-7.33(4H, m), 5.59 (2H, s}iC NMR (75 MHz; CDC}) 6¢: 191.68, 146.86, 136.33, 135.76,
134.36, 130.34, 129.24, 128.95, 128.14, 126.01,.812054.37, Analysis calculated for
Ci16H13N30: C 72.99, H 4.98, N 15.96; Found: C 72.97, H 41965.98.

Reference

1. (a) M. Liu and O. ReiseQrg. Lett. 2011,13, 1102; (b) B. Saha, S. Sharma, D. Sawant
and B. Kundu,Synlett, 2007, 1591; (c) F. Alonsd{. Moglie, G. Radivoyand M. Yus,
Org. Biomol. Chem., 2011,9, 6385; (d) S. Ozcubukcu, E. Ozkal, C. Jimenod ksh A.
Pericas,Org. Lett., 2009, 11, 4680; (e) J. R. Cabrero-Antonino, T. Garcia, RbiB-
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and Y. Hu,J. Org. Chem,, 2011,76, 6832; (g) X. Meng, X. Xu, T. Gao, B. Chdsyr. J.
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EXPNO 1
l\\// // PROCNO 1
Date_ 20110802
Time 16.17
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
TD 32768
SOLVENT CDC13
NS 16
DS 2
N/’\l\\ SWH 6188.119 Hz
N FIDRES 0.188846 Hz
AQ 2.6477852 sec
— RG 512
DW 80.800 usec
DE 6.50 usec
TE 297.7 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 12.50 usec
CHO PL1 0.00 dB
PL1W 25.11886406 W
SFO1 300.1318534 MHz
ST 32768
SF 300.1300000 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
JL v
T T T T T T T T
10 9 8 7 5 4 3 2 ppm
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NRB#203-H1
1
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20110802
16.03
spect

5 mm BBO BB-1H
zgig

32768
CcDCl3

300

4
17985.611
0.548877
0.9110282
5792.6
27.800
6.50

298.1
2.00000000
0.03000000
1

CHANNEL f1l ===
13C
8.00
2.00
47.54679489
75.4752953
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25.11886406
0.63095737
300.1312005
32768
75.4677490
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| FIDRES 0.188846 Hz
— ] AQ 2.6477852 sec
RG 456.1
- DW 80.800 usec
i DE 6.50 usec
- TE 297.6 K
- D1 1.00000000 sec
1 DO 1
======== CHANNEL fl ========
NUC1 1H
Pl 12.50 usec
PL1 0.00 dB
PL1W 25.11886406 W
SFOL1 300.1318534 MHz
SI 32768
SF 300.1300000 MHz
EM
0
0.30 Hz
0
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T \ T T \ \ T T \ T T
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SOLVENT CDC13
NS 128
DS 4
SWH 17985.611 Hz
FIDRES 0.548877 Hz
AQ 0.9110282 sec
RG 5160.6
DW 27.800 usec
DE 6.50 usec
TE 297.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL £1
NUC1 13C
Pl 8.00 usec
PL1 2.00 dB
PL1W 47.54679489 W
SFO1 75.4752953 MHz
CHANNEL f2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 16.00 dB
PL2W 25.11886406 W
PL12W 0.63095737 W
SFO2 300.1312005 MHz
SI 32768
SF 75.4677490 MHz
WDW EM
SsB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T
140 120 80
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2

6188.119
0.188846
2.6477852
574.7
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6.50
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1.00000000
1
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0
0.30
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Date_ 20110802
Time 16.55
INSTRUM spect
_N PROBHD 5 mm BBO BB-1H
N N PULPROG zgig
N D 32768
— SOLVENT cpcl3
NS 1024
DS 4
SWH 17985.611 Hz
FIDRES 0.548877 Hz
AQ 0.9110282 sec
RG 5160.6
DW 27.800 usec
DE 6.50 usec
TE 298.0 K
N02 D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 75.4752953 MHz
== == CHANNEL f2 ==
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 16.00 dB
PL2W 25.11886406 W
PL12W 0.63095737 W
SFO2 300.1312005 MHz
SI 32768

SF 75.4677490 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0
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N PULPROG zg
— ™D 32768
SOLVENT cpc13
NS 16
DS 2
SWH 6188.119 Hz
FIDRES 0.188846 Hz
AQ 2.6477852 sec
RG 71.8
DW 80.800 usec
DE 6.50 usec
OMe TE 298.3 K
D1 1.00000000 sec
/ TDO 1
======== CHANNEL f] ========
NUC1 1H
Pl 12.50 usec
PL1 0.00 dB
PL1W 25.11886406 W
SFO1 300.1318534 MHz
ST 32768
\ SF 300.1300000 MHz
I | WDW EM
R SSB 0
B 0.30 Hz
GB 0
PC 1.00
B A
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
b | o e N o
N0 N N [yl
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( B PROBHD 5 mm BBO BB-1H
PULPROG zgig
D 32768
- N SOLVENT CDC13
N \‘N NS 1024
DS 4
= SWH 17985.611 Hz
FIDRES 0.548877 Hz
AQ 0.9110282 sec
RG 4597.6
DW 27.800 usec
DE 6.50 usec
TE 298.5 K
D1 2.00000000 sec
D11 0.03000000 sec
()“ne TDO 1
CHANNEL f1l ===
= 13C
8.00 usec
2.00 dB
47.54679489 W
75.4752953 MHz
==== CHANNEL f2 ===
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 16.00 dB
PL2W 25.11886406 W
PL12W 0.63095737 W
SFO02 300.1312005 MHz
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
-
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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BXPNO 4
PROCNO 1
Date_ 20110801
Time 14.30
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
D 32768
SOLVENT CDC13
NS 16
DS 2
SWH 6188.119
FIDRES 0.188846
AQ 2.6477852
RG 362
DW 80.800
DE 6.50
TE 298.0
D1 1.00000000
TDO 1

== CHANNEL f1l =

NUC1 1H
Pl 12.50
PL1 0.00
PL1W 25.11886406
SFO1 300.1318534
ST 32768
SF 300.1300000
WDW no
SSB 0
LB 0.00
GB 0
PC 1.00

MHz

Hz
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rq D 32768

N/ Ky N SOLVENT CDC13

N NS 128

o DS 4

- i SWH 17985.611

| FIDRES 0.548877

I AQ 0.9110282

N RG 4597.6

DW 27.800

E DE 6.50

| TE 298.0

I D1 2.00000000

I D11 0.03000000

(:I N TDO 1

L ) == CHANNEL fl ==

13C

8.00

2.00

47.54679489

75.4752953

== CHANNEL f2 ==

CPDPRG2 waltzl6

NUC2 1H

PCPD2 80.00

PL2 0.00

PL12 16.00

PL2W 25.11886406

PL12W 0.63095737

SFO2 300.1312005

ST 32768

SF 75.4677490

WDW EM

SSB 0

LB 1.00

GB 0

v PC 1.40

T T T T T T T T T T T T T T T T T

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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PROBHD
PULPROG
TD
SOLVENT

\
10 9 8 7 6

NRB#204-H1
2

1

20110801

12.21

spect

5 mm BBO BB-1H
zg

32768

cDC13

16

2

6188.119
0.188846
2.6477852
456.1
80.800
6.50

297.7
1.00000000
1

CHANNEL f1 ===

0.00
25.11886406
300.1318534

32768
300.1300000
no

0
0.00
0
1.00

Hz
Hz
sec

usec
usec

sec

usec
dB

MHz

MHz
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NRB#204-C13
1

PROCNO 1
Date_ 20110801
Time 12.39
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgig
D 32768
SOLVENT CDC13
_N NS 128
N~ DS 4
rd SWH 17985.611 Hz
— FIDRES 0.548877 Hz
AQ 0.9110282 sec
RG 4597.6
DW 27.800 usec
74 \ DE 6.50 usec
N TE 298.0 K
D1 2.00000000 sec
— D11 0.03000000 sec
TDO 1
(N - CHANNEL f1 ==
13C
8.00 usec
2.00 dB
47.54679489 W
75.4752953 MHz
== CHANNEL f2 ==
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 16.00 dB
PL2W 25.11886406 W
PL12W 0.63095737 W
SFO2 300.1312005 MHz
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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PROCNO 1
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Time 18.42
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
™ 32768
SOLVENT cDC13
NS 16
DS 2
N’N\\ SWH 6188.119 Hz
N FIDRES 0.188846 Hz
AQ 2.6477852 sec
— RG 90.5
DW 80.800 usec
DE 6.50 usec
TE 297.6 K
Dl 1.00000000 sec
TDO 1
NH2 CHANNEL £1 ==
1H
12.50 usec
.00 dB
25.11886406 W
300.1318534 MHz
N J- 3276
| 300.1300000 MHz
no
0
0.00 Hz
0
1.00
|
T T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
CEELE
i Bl ] e B ™
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VNN T \/ s
EXPNO 5
PROCNO 1
Date 20110722
Time 19.24
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgig
TD 32768
SOLVENT CDC13
NS 128
DS 4
SWH 17985.611 Hz
N FIDRES 0.548877 Hz
N/ Ry AQ 0.9110282 sec
N RG 5792.6
— bW 27.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
NH, CHANNEL f1 ==
13C
8.00 usec
2.00 dB
47.54679489 W
- 75.4752953 MHz
== CHANNEL f2 ==
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 16.00 dB
PL2W 25.11886406 W
PL12W 0.63095737 W
SFO2 300.1312005 MHz
ST 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
§ y 1.40
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O~ MO WO MM — EXPNO 3
OO MON M NNNNAN < o~ PROCNO 1
I NI N * " Date_ 20110803
[ T [T IS 0= 5[ I [ Lo &l Time 17.10
L\¢::§§§§$%é;g;22;ﬁi’) ‘ ‘ INSTRUM spect
- PROBHD 5 mm BBO BB-1H
PULPROG zg
TD 32768
SOLVENT cpe13
NS 16
N DS 2
N~ SWH 6188.119
N FIDRES 0.188846
nQ 2.6477852
- RG 512
DW 80.800
DE 6.50
OH TE 297.7
D1 1.00000000
TDO 1
A
= CHANNEL f1 =
1H
12.50
0.00
25.11886406
300.1318534
32768
300.1300000
I EM
0
0.30
‘ 0
1.00
M Y N i
T T T T T T T T T T
10 9 8 6 5 4 3 2 1 0 ppm

Hz
Hz
sec

usec
usec

sec

usec
dB

MHz

MHz

Hz
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

= CHANNEL f1l =

CPDPRG2
NUC2
PCPD2
PL2

PL12
PL2W
PL12W
SFO2

200 180 160 140 120 100

80 60 40 20

ppm

NRB#214-C13
3

1

20110803
17.26
spect

5 mm BBO BB-1H
zgig

32768
CDC13

146

4
17985.611
0.548877
0.9110282
5160.6
27.800
6.50

298.0
2.00000000
0.03000000
1

13C

8.00

2.00
47.54679489
75.4752953

25.11886406
0.63095737
300.1312005
32768
75.4677490
EM

0
1.00
0
1.40

Hz
Hz
sec

usec
usec

sec
sec
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58308259 © Ene e s Wer2L5
. EXPNO 1
[ e e T B e e [Te] oMo N N NN PROCNO 1
Date_ 20110803
k\\ % \}/ \‘/ Time 18.25
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
| D 32768
| SOLVENT cDCl13
| NS 16
DS 2
N | SWH 6188.119 Hz
N« | FIDRES 0.188846 Hz
N ] AQ 2.6477852 sec
| RG 456.1
S | DW 80.800 usec
OH DE 6.50 usec
| TE 297.6 K
D1 1.00000000 sec
| TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 12.50 usec
PL1 0.00 dB
PL1W 25.11886406 W
SFO1 300.1318534 MHz
ST 32768
SF 300.1300000 MHz
WDW no
SSB 0
LB 0.00 Hz
I GB 0
PC 1.00
I]

T T I I

T \ T \ T \ T \ 1 \ \ \ r \
80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

I R
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EXPNO
PROCNO
Date_
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PULPROG
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SOLVENT
NS

DS
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AQ
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DwW
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‘ I T T T
200 180 160 140 120

80

60

\
40

NRB#215-C13
2

1

20110803
18.40
spect

5 mm BBO BB-1H
zgig

32768
CDC13

117

4
17985.611
0.548877
0.9110282
5792.6
27.800
6.50

298.0
2.00000000
0.03000000

CHANNEL fl ========

75.4752953

CHANNEL f2 ========

waltzlé

1H

80.00

0.00

16.00
25.11886406
0.63095737
300.1312005
32768
75.4677490
EM

0

1.00

0

1.40

MHz

Hz
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Nj%/

7.403
7.393
7.373
7.369
7359
7.286

278

5
7.261
7.204
5,513

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH

FIDRES
o AQ
| RG
[ DW

- B

n

)
.Qj
-

<
<

g

\ \ \ T
80 75 70 65 6.0 55 50 45 40 35 30 25 20 1.5

I I I T T

1.0 05

R

ppm

5

NRB#216-H
6

1

20110829
13.01
spect

5 mm BBO BB-1H
zg

32768
CDC13

16

2

6188.119
0.188846
2.6477852
1024
80.800
6.50

296.6
1.00000000
1

0.00
25.11886406
300.1318534

32768
300.1300000
no

0
0.00
0

1.00
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——148.93
135
128.99
128.52
127.90

——120.63
77.61

-
e,

77.19

=
™~

76.76

53.89

——31.48

.38

—25
—22.29

s 79

—i13

WMMWPC

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2
ST

SF
WDW
SSB
LB

GB

160 140 120 100 80

ppm

NRB#216-cl13
1

1

20110809
12.32
spect

5 mm BBO BB-1H
zgig

32768
CDC13

128

4
17985.611
0.548877
0.9110282
8192
27.800
6.50

296.5
2.00000000
0.03000000
1

13cC

8.00

2.00
47.54679489
75.4752953

CHANNEL f

CHANNEL f2
waltzl6

25.11886406
0.63095737
300.1312005
32768
75.4677490
EM

0
1.00
0
1.40

Hz
Hz
sec

usec
usec

sec
sec

usec
dB

MHz

usec
dB
dB
MHz

MHz
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7.272
7.271
7.265
5.589
4.444
4.420
4.396
4,373

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

o
~
»

10 9

0.70=

ppm

NRB#217-H
2

1

20110829

1223

spect

5 mm BBO BB-1H
zg
32768
cDCl13
16

2

6188.119
0.188846
2.6477852
1024
80.800
6.50

296.3
1.00000000
1

CHANNEL £

0.00
25.11886406
300.1318534

32768
300.1300000
no

0

0.00

0

1.00

Hz
Hz
sec

usec
usec

sec

usec
dB

MHz

MHz

Hz
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160 140 120 100 80 60 40 20 ppm

0 —
© 0 o~ 0 a  ® 0
3 S ddgags: ene R OB 8 BRUKER
© T MNNANNN = o <«
— HoH A ~ -~ © o
IV V2 i
EXPNO 1
PROCNO 1
Date_ 20110809
( Time 15.17
INSTRUM spect
PROBHD 5 mm BBO BB-1H
N PULPROG zgig
N’ &S D 32768
N SOLVENT cpC13
— NS 128
DS 4
SWH 17985.611 Hz
COOEt FIDRES 0.548877 Hz
AQ 0.9110282 sec
RG 6502
DW 27.800 usec
DE 6.50 usec
L ) TE 296.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
13C
8.00 usec
2.00 dB
47.54679489 W
75.4752953 MHz
== CHANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 16.00 dB
PL2W 25.11886406 W
PL12W 0.63095737 W
SFO02 300.1312005 MHz
ST 32768
SF 75.4677490 MHz
WDW EM
m SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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COVOILOMNMOOSOTONAAT T O I OOVOLNNNAAAANOOFTNON A D
WWMVWOVOVWOSFIIHITITLILIONNONNNAAAAAA A AAA AL SO
[ S o e e e e o e e R i o o e To N To R To T ToRTo T WToNTo TOMTONES S LIRS I VA oN I QWA QN I QN A VA QNI QN I NJ:N Vi NRB#220-H
EXPNO 3
PROCNO 1
Date_ 20110829
Time 16.33
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
| TD 32768
N- N SOLVENT cpC13
;T NS 16
N I DS 2
= | SWH 6188.119 Hz
[ FIDRES 0.188846 Hz
[ AQ 2.6477852 sec
fe— o RG 1024
[ DW 80.800 usec
[ DE 6.50 usec
o TE 296.8 K
[ D1 1.00000000 sec
] TDO 1
======== CHANNEL f
NUCL
Pl 12.50 usec
PL1 0.00 dB
PL1W 25.11886406 W
| SFO1 300.1318534 MHz
| ST 32768
SF 300.1300000 MHz
WDW no
SSB 0
| LB 0.00 Hz
GB 0
PC 1.00
|
|
T T T T
3 2 1 0 ppm
«© N
o o
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© O Moo o
© HO®O YW N o~ I3 <
E  dogsges 838 e 3 BRUKER
< MO N NN o =~ © o <
— Pkl e i B (A ~ -~ < I
WY \/ . " T3
E? 0 1
PROCNO 1
Date_ 20110809
Time 14.34
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgig
N: D 32768
/ SOLVENT CDC13
NS 128
DS 4
SWH 17985.611 Hz
FIDRES 0.548877 Hz
_— AQ 0.9110282 sec
RG 8192
DW 27.800 usec
DE 6.50 usec
TE 296.7 K
\ J D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ==
NUC1 13C
P1 8.00 usec
PL1 2.00 dB
PL1W 47.54679489 W
SFO1 75.4752953 MHz
======== CHANNEL f2 ==
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 16.00 dB
PL2W 25.11886406 W
PL12W 0.63095737 W
SFO2 300.1312005 MHz
ST 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
G 0
PC 1.40
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[ o e e O R i e el el el o o e o o ol e e ol ol e ol ol ol e e e o R R O N N T R NRB#221-H1
7 e 1 EXPNO 2
PROCNO 1
Date_ 20110906
Time 17.35
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
TD 32768
SOLVENT cDCl3
NS 16
DS 2
SWH 6188.119 Hz
FIDRES 0.188846 Hz
AQ 2.6477852 sec
N RG 1024
DW 80.800 usec
o DE 6.50 usec
o TE 296.0 K
_N i D1 1.00000000 sec
N oN i TDO 1
— q CHANNEL fl ========
E | NUC1 1H
| o Pl 12.50 usec
i PL1 0.00 dB
I PL1W 25.11886406 W
o SFO1 300.1318534 MHz
SI 32768
o SF 300.1300000 MHz
o WDW no
‘I o SSB 0
o LB 0.00 Hz
1 h < GB 0
u PC 1.00
|
i
\ L
I I I I I I I I I I I I I T I I [ I
90 85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 2.0 1.5 ppm
SQ| N || .
allvl < el o
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161.35

——164.63
——148.34
137.18
137.09
130.86
130.75
130.39
128.86
128.29
——125.72
123.55
123.51
119.73
115.89
115.61
115.11
114.81
77 :55
77.12
76.70

3
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/
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NAME

E NO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT

NS

DS

SWH
FIDRES
AQ

RG

T
=
L=

T
o
et
[

\.

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2
ST

SF
WDW
SSB
LB

GB

PC

180 160 140 120 100 80

60

40 20

ppm

NRB#221-cl13
1

1

20110809
12.55
spect

5 mm BBO BB-1H
zgig

32768
CDC13

128

4
17985.611
0.548877
0.9110282
8192
27.800
6.50

296.5
2.00000000
0.03000000

CHANNEL f1

75.4752953

CHANNEL f2 =
waltzl6

25.11886406
0.63095737
300.1312005
32768
75.4677490
EM

0
1.00
0
1.40

usec
dB
dB

MHz

MHz
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7:211
5.605
2,381

NAME NRB#222-H
EXPNO 2
PROCNO 1
Date_ 20110829
( h Time 13.18
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
_N ™ 32768
N SOLVENT cpCi13
N NS 16
— DS 2
SWH 6188.119 Hz
FIDRES 0.188846 Hz
AQ 2.6477852 sec
RG 1024
DW 80.800 usec
DE 6.50 usec
TE 296.6 K
D1 1.00000000 sec
TDO 1
. S
PL1W 25.11886406 W
SFO1 300.1318534 MHz
ST 32768
SF 300.1300000 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
A A
I I I I I I [ I I I
9 8 7 6 5 4 3 2 1 ppm
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N\ \% i
EXPNO 1
PROCNO 1
Date_ 20110809
Time 14.07
INSTRUM spect
( ) PROBHD 5 mm BBO BB-1H
PULPROG zgig
D 32768
SOLVENT CDC13
_N NS 128
N~ + DS 4
N SWH 17985.611 Hz
e FIDRES 0.548877 Hz
AQ 0.9110282 sec
RG 8192
DW 27.800 usec
DE 6.50 usec
TE 296.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
L ) ======== CHANNEL fl ===
NUC1 13C
Pl 8.00 usec
PL1 2.00 dB
PL1W 47.54679489 W
SFO1 75.4752953 MHz
= CHANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 16.00 dB
PL2W 25.11886406 W
PL12W 0.63095737 W
SFO2 300.1312005 MHz
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
| | : O
PC 1.40
Yoy W K g b o A M A Ao
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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—8.197
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/7.811
™N7.407

~7.613

=7

5.686

NO,

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

10 9 8 7 6

NRB#223-H
1

1

20110809

14.45

spect

5 mm BBO BB-1H
zg

32768

CDC13

16

2
6188.119
0.188846

2.6477852
574.7
80.800
6.50

296.4
1.00000000
1

.00
25.11886406
300.1318534

32768
300.1300000
no

0
0.00
0

1.00
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148.63
148.51
77.49
77.07
76.64

53.16

e
-
~

NO,

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

D1

D11

TDO

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO02
ST

SF
WDW
SSB
LB

GB

PC

180 160 140 120

ppm

NRB#223-C13
2

1

20110810

13.35

spect

5 mm BBO BB-1H
zgig

32768

CDC13

1024

4
17985.611
0.548877
0.9110282
8192
27.800
6.50

296.9
2.00000000
0.03000000

CHANNEL f1

75.4752953

CHANNEL f2
waltzlé

1H

80.00

0.00

16.00
25.11886406
0.63095737
300.1312005
32768
75.4677490
EM

0

1.00

0
1.40
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7.411

7.333
5.717

O,N

NAME NRB#224-H1
EXPNO 2
PROCNO 1
Date_ 20110906
Time 17.54
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
TD 32768
SOLVENT CDC13
NS 16
DS 2
SWH 6188.119
FIDRES 0.188846
AQ 2.6477852
RG 1024
DW 80.800
DE 6.50
TE 296.1
D1 1.00000000
TDO 1
======== CHANNEL fl ====
NUCL 1H
Pl 12.50
PL1 0.00
PLIW 25.11886406
SFO1 300.1318534
ST 32768
SF 300.1300000
WDW no
SSB 0
LB 0.00
GB 0
PC 1.00

383

(=,
Fq
o

| { \ \ \ \ | | \ \ \ \ | 1 \ \
95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 1

5 1.0 ppm

Hz
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NAME
EXPNO
PROCNO
Date_
Time

INSTRUM

PROBHD

PULPROG

TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2

\ \ \
170 160 150 140 130 120 110 100 90 80 70 60 50

10 ppm

NRB#224-C13
1

1

20110809

13.23

spect

5 mm BBO BB-1H
zgig

32768

CDC13

128

4
17985.611
0.548877
0.9110282
5160.6
27.800
6.50

298.2
2.00000000
0.03000000

75.4752953

CHANNEL f2 ====

16.00
25.11886406
0.63095737
300.1312005
32768
75.4677490
EM

0

1.00

0

1.40

Hz
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