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1.1 General methods

All solvents and reagents were used as supplied from commercial sources. The recorded
melting points are uncorrected. IR spectra were recorded in KBr on Shimadzu FT-IR
8401 spectrometer and are reported in wave numbers (cm™). All microwave heating
experiments were performed in a closed system, on Catalyst Scientific Microwave Oven
model CATA-R (2.45 GHz, 140 to 700 Watts) from Catalyst' ™ Systems, Pune, India. 'H
NMR and “C NMR spectra were recorded on a Bruker Avance 400 spectrometer
operating at 400 MHz for "H NMR and 100 MHz for *C NMR in CDCl; as both solvent
and reference. Chemical shifts are expressed in parts per million (ppm, 9) and referenced
to the residual protic solvent. Coupling constants are reported in Hertz (Hz). Splitting
patterns are designated as s, for singlet; d, for doublet; t, for triplet; q, for quartet; br, for
broad; m, for multiplet; comp, for complex multiplet. Degree of substitution (C, CH, CH,,
and CHs) was determined by the DEPT-135 method. The ESI mass spectra were taken on
Shimadzu LCMS-2010 spectrometer. Elemental analyses (% C, H, N) were carried out by
Perkin-Elmer 2400 series-II elemental analyzer (Perkin-Elmer, USA). TLC was
performed on Merck 60 F254 precoated silica plates, spots were detected under UV lamp
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(254 nm, 366 nm), or by dipping into a permanganate solution ( prepared by dissolving 3
g KMnOy, 20 g K,CO;5 , and 5 mL 5% NaOH in 300 mL H,O), or an anisaldehyde
solution (prepared by dissolving 3% p-methoxybenzaldehyde and 1% H,SO4 in MeOH )
or 2,4-dinitro phenyl hydrazine solution (prepared by dissolving 12 g 2,4-DNP and 6 mL
Conc. H,SO4 in a mixture of 8 mL water and 20 mL EtOH ) followed by heating.

1.2 General Procedure for Synthesis of Aldehydes (1, 6)

1.2.1  Synthesis of Quinoline-3-carboxaldehyde (1):

'd N\

X
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POCI; (98.28 mmol) was added drop wise to DMF (34.65 mmol) while maintaining the
temperature at 0—5 °C. The mixture was allowed to stir for about 5 min. Acetanilide 1a
(10.37 mmol) was then added and the resulting solution heated for 8 h at 75-80 °C. The
reaction mixture was cooled to room temperature and then poured into crushed ice with
stirring. A pale yellow precipitate appeared immediately and was filtered and washed

with water and then dried. The crude compound was recrystallized from ethyl acetate.

1.2.2  3-chloro-1H-indole-2-carbaldehyde (6):

. Cl
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COOCH N82CO3, reflux \
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a) Phenylglycine-o-carboxylic acid:
In a 750 ml round bottomed flask fitted with a reflux condenser place 14 gm of
anthranilic acid, 10 gm of chloroacetic acid, 20 gm of anhydrous sodium carbonate
and 200 ml of water. Reflux the mixture for 3 h, then pour into a beaker, cool,
render slightly acidic with concentrated hydrochloric acid, and allow to stand
overnight. Filter off the crude acid and wash it with water. Recrystallize from hot

water and dry at 100 °C.
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b) 3-chloro-1H-indole-2-carbaldehyde:
The Vilsmeier reagent was prepared by the drop wise addition of POCl; (30 mmol)
to cooled DMF (5 mL) under constant stirring. The Phenylglycine-o-carboxylic
acid (5 mmol) was dissolved in 5 mL of DMF and added drop wise to the
Vilsmeier reagent. The reaction mixture was gradually allowed to attain rt, stirred
for further 30 min, refluxed on awater bath maintained at 60-80 °C for 4-6 h. After
the completion of the reaction, the reaction mixture was cool and neutralized with

crushed ice. Filter off the crude product and recrystallize from ethyl acetate.

1.3 General Procedure for Synthesis of fused pyrano|2,3-c]pyrazoles (3a-c,
4a-c, 5a-c, 7a-c, 8a-c, 9a-c)
Equimolar amounts (5 mmol) of pyrazole 2a-c and the appropriate heteroaryl
aldehyde 1 or 6 with an excess of dienophile (7 mmol) taken in 2 mL ionic liquid
TEAA was subjected to microwave irradiation at 420 w to complete the reaction as
monitored by TLC. When poured the reaction mass, after cooling to room
temperature, into ice, it gave quantitative desired products 3-5, and 7-9, as purified
by column chromatography using a mixture containing ethyl acetate and n-hexane
in a ratio of 30:70 as an eluent. Mixture of ionic liquid and water left after product
isolation was then heated to evaporate water to recover the TEAA. All the newly
synthesized compounds were characterized based on their elemental, mass, NMR

and IR spectroscopy.

1.4 Analytical data for compounds

4-(2-chloro-8-methylquinolin-3-yl)-6-ethoxy-3-methyl-1-phenyl-1,4,5,6-tetrahydro-
pyrano[2,3-c|pyrazole (3a):

Isolated Yield (1.9 g, 90 %) as colorless crystals, mp 112-114
°C; vma/om’ = 2973, 2920, 1607, 1523, 1384, 1167, 1066,
769; 8y (400 MHz, CDCl3) 0.93 (t, 3H, J=6.8 Hz & J = 6.4
Hz, OCH,CH,), 1.96 (s, 3H, C(3)CHj3), 2.39-2.53 (m, 2H,
C(5H), 2.81 (s, 3H, C(Quinoline)CHj3),3.47-3.87 (m, 2H,
OCH,CH3), 4.58 (d, 1H, J = 3.6 Hz, C(4)H), 5.51 (m, 1H,
C(6)H), 7.39-7.93 (m, 9H, C(Ar)H) ppm; éc (100 MHz;
CDCly) 13.15, 14.85, 17.82, 30.43, 33.25, 64.77, 96.87,
101.91, 119.99, 125.30, 125.52, 126.71, 127.44, 129.08,
129.98, 134.08, 136.21, 138.82, 138.97, 145.93, 146.94, 149.27, 149.63 ppm; Anal. Calcd
for C,5H4CIN;O;: C, 69.20; H, 5.57; N, 9.68. Found: C,69.25; H, 5.55; N, 9.70.
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4-(2-chloro-8-methylquinolin-3-yl)-6-ethoxy-3,5-dimethyl-1-phenyl-1,4,5,6-tetrahydro
pyrano[2,3-c]pyrazole (4a):

Isolated Yield (1.96 g, 90 %) as colorless crystals, mp 174-176
°C; vma/em™ = 2958, 2915, 2833, 1653, 1601, 1522, 1367, 982,
745; 8y (400 MHz, CDCl3) 1.15 (d, 3H, J = 6.4 Hz, C(5)CH»),
1.25 (t, 3H, J = 6.4 Hz & J = 6.8 Hz, OCH,CH3), 1.78 (s, 3H,
C(3)CH3), 2.30 (m, 1H, C(5)H), 2.83 (s, 3H, C(Quinoline)CH3),
3.65-4.04 (m, 2H, OCH,CH3), 4.45 (d, 1H, J = 4.2 Hz, C(4)H),
522 (d, 1H, J = 4.2 Hz, C(6)H), 7.24-7.94 (m, 9H, C(Ar)H)
ppm; Jdc (100 MHz; CDCl3) 13.09, 13.32, 14.95, 17.79, 65.65,
98.07, 103.97, 119.94, 125.23, 125.42, 126.98, 127.53, 129.04,
130.35, 136.51, 138.80, 146.03, 146.66, 148.87 ppm; m/z(ESI) 447.8 (M"); Anal. Calcd for
Ca6H26CIN3O7: C, 69.71; H, 5.85; N, 9.38. Found: C,69.65; H, 5.80; N, 9.32.

4-(2-chloro-8-methylquinolin-3-yl)-3-methyl-1-phenyl-1,4,4a,5,6,7a-hexahydro
furo[3',2':5,6]pyrano|2,3-c|pyrazole (5a):

( ) Isolated Yield (1.8 g, 88 %) as colorless crystals, mp 164-166 °C;
Vima/em™ = 3038, 2974, 2903, 1610, 1519, 1384, 1072, 753; &y
(400 MHz, CDCl;) 2.05 (s, 3H, C(3)CH3), 2.08 (m, 1H, C(4a)H),
2.44-2.72 (m, 2H, C(5)H), 2.81 (s, 3H, C(Quinoline)CH3), 4.12-
4.36 (m, 2H, C(6)H), 4.60 (d, 1H, J = 3.8 Hz, C(4)H), 5.58 (d, 1H,
J = 3.2 Hz, C(7a)H), 7.25-7.94 (m, 9H, C(Ar)H) ppm; oc (100
MHz; CDCl;) 12.85, 17.82, 27.48, 33.49, 45.83, 68.74, 102.11,
120.03, 125.45, 125.58, 127.19, 127.44, 129.10, 130.50, 135.04,
. 136.42, 137.08, 138.69, 146.05, 147.09, 149.30, 149.44 ppm;
m/z(ESI) 431.3 (M+); Anal. Calcd for C,5H2,CIN3O,: C, 69.52; H, 5.13; N, 9.73. Found: C,
69.48; H, 5.15; N, 9.70.

4-(2-chloro-8-methylquinolin-3-yl)-1,3-diphenyl-1,4,4a,5,6,7a-hexahydro-furo([3',2':5,6]
pyrano[2,3-c|pyrazole (5¢):

Isolated Yield (2.0 g, 86 %) as colorless crystals, mp 204-206 °C;
Vmadem™ = 2970, 2912, 1601, 1509, 1383, 1104, 754; &y (400
MHz, CDCls) 2.04-2.47 (m, 2H, C(5)H), 2.78 (m, 1H, C(4a)H),
2.83 (s, 3H, C(Quinoline)CH3), 4.13-4.36 (m, 2H, C(6)H), 4.99
(d, 1H, J = 4.2 Hz, C(4)H), 5.67 (d, 1H, J = 3.6 Hz, C(7a)H),
7.22-8.09 (m, 14H, C(Ar)H) ppm; Jc (100 MHz; CDCl3) 17.78,
27.34, 34.83, 45.53, 68.86, 91.95, 102.25, 120.54, 125.57,
126.05, 126.16, 127.19, 127.45, 128.06, 128.65, 129.14, 130.60,
132.97, 135.20, 136.39, 137.54, 138.74, 146.17, 147.93, 148.97,
150.17 ppm; Anal. Calcd for Cs;oH24CIN3O,: C, 72.94; H, 4.90;
N, 8.51. Found: C, 72.85; H, 5.10; N, 8.46.
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4-(3-chloro-1H-indol-2-yl)-6-ethoxy-3-methyl-1-phenyl-1,4,5,6-tetrahydropyrano[2,3-
clpyrazole (7a):

Isolated Yield ( 1.86 g, 90 %) as colorless crystals, mp= 186-188
"C(d); vima/em™ =2923, 2854, 1622, 1545, 1480, 1370, 1152, 1031,
978, 737; u (400 MHz, CDCl;) 1.15 (t, 3H, J = 7.2 Hz & 6.8 Hz,
OCH,CH3), 1.36 (m, 1H, 5a-H), 1.79 (s, 3H, 3-CH3), 2.09 (m, 1H,
5b-H), 3.53-3.77 (m, 2H, OCH,CH3), 4.49 (d-d, IH, J = 6 Hz &
10.4 Hz, 4-H), 5.17 (m, 1H, ,6-H), 7.18-7.73 (m, 9H, Ar-H), 9.97 (s,
1H, NH) ppm. Anal. Calcd for C,3H»,CIN3O,: C, 67.73; H, 5.44; N,
10.30. Found: C, 67.90; H, 5.39; N, 10.34.

4-(3-chloro-1H-indol-2-yl)-6-ethoxy-3-methyl-1-(p-tolyl)-1,4,5,6-tetrahydropyrano|2,3-

clpyrazole (7b):
Isolated Yield (2.0 g, 85 %) as colourless crystals, mp 170-172
°C (d); vma/om™ = 2923, 2854, 1622, 1545, 1480, 1370, 1152,
HN_ g 1031, 978, 737; &4 (400 MHz, CDCl3) 1.16 (t,3H, /=72 Hz &

J = 7.2 Hz, OCH,CHj), 1.30 (1H, C(5a)H), 1.80 (s, 3H,
N ] C(3)CHj3), 2.13 (m, 1H, C(5b)H), 2.38 (s, 3H, C(Ph)CH3), 3.51-
NT>07 "OCHCHs | 3 80 (m, 2H, OCH,CH3), 4.50 (d-d, 1H, J = 5.6 & 10 Hz,
C(4)H), 5.17 (m, 1H, , C(6)H), 7.18-7.73 (m, 8H, C(Ar)H), 9.97
(s, 1H, NH) ppm; dc (100 MHz; CDCl;) 12.80, 14.95, 20.90,
22.65, 24.26, 33.58, 65.03, 96.22, 100.81, 111.34, 117.62,
119.92,120.11, 120.27, 122.42, 126.02, 129.54, 134.56, 135.17, 136.07, 146.85, 148.55 ppm;
Anal. Calcd for C3Hp4CIN3O,: C, 68.32; H, 5.73; N, 9.96. Found: C, 68.28; H, 5.72; N,
10.01.

4-(3-chloro-1H-indol-2-yl)-6-ethoxy-1,3-diphenyl-1,4,5,6-tetrahydropyrano[2,3-
clpyrazole (7¢):

Isolated Yield (2.1 g, 82 %) as colourless crystals, mp 176-178
*C(d); vma/em™ = 2977, 2927, 1592, 1573, 1511, 1454, 1384,
1110, 1041, 979, 752; 64 (400 MHz, CDClL;) 1.27 (t, 3H, J = 7.2
Hz & J = 6.8 Hz, OCH,CH3), 2.14-2.47 (m, 2H, C(5)H), 3.67-
4.04 (m, 2H, OCH2CH3), 4.87 (t, IH, J = 6.4 Hz & J = 6.8 Hz,
C(4)H), 5.41 (m, 1H, 6-H), 7.08-7.99 (m, 14H, C(Ar)H), 8.08 (s,
1H, NH) ppm; "C 8¢ (100 MHz; CDCls) 15.06, 26.44, 34.31, 65.54,
94.42, 101.26, 103.42, 111.20, 117.55, 120.32, 120.65, 122.44,
126.13, 126.24, 126.46, 127.92, 128.17, 129.10, 132.36, 133.90,
134.71, 138.57, 148.38, 150.06 ppm; m/z(ESI) 469.8 (M"); Anal. Calcd for CosH,4CIN3O5: C,
71.56; H, 5.15; N, 8.94. Found: C, 71.44; H, 5.08; N, 9.01.
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4-(3-chloro-1H-indol-2-yl)-6-ethoxy-3,5-dimethyl-1-phenyl-1,4,5,6-tetrahydropyrano

[2,3-c]pyrazole (8a):

2
N\
N

O~ ~OCH,CH;

IS

Isolated Yield(2.0 g 87 %) as colourless crystals, mp 190-192
*C(d); Vima/em™ =3010, 2976, 1609, 1514, 1383, 1072, 747;
8y (400 MHz, CDCl;) 0.86 (d, 3H, J = 7.2 Hz, C(5)CH3), 1.16
(t, 3H, J = 6.8 Hz, OCH,CHj3), 1.35-1.50 (m, 1H, C(5)H),
1.63 (s, 3H, C(3)CHs), 3.55-4.14 (m, 2H, OCH,CH3), 4.108
(d, 1H, J = 7.0 Hz, C(4)H), 4.91 (d, 1H, J = 2 Hz, C(6)H),
7.18-7.92 (m, 9H, C(Ar)H), 10.27 (s, 1H, NH) ppm; "°C ¢
(100 MHz; CDCl;) 12.51, 13.29, 30.54, 30.63, 38.17, 65.27,

97.66, 104.42, 104.47, 105.12, 111.44, 117.86, 119.70,

119.90, 122.36, 125.24, 125.73, 128.99, 133.49, 134.89, 138.50, 147.33, 148.52 ppm; Anal.
Calcd for Co4H»4CIN;O,: C, 68.32; H, 5.73; N, 9.96. Found: C, 68.28; H, 5.78; N, 9.92.

4-(3-chloro-1H-indol-2-yl)-3-methyl-1-phenyl-1,4,4a,5,6,7a-hexahydrofuro
[3',2":5,6]pyrano|2,3-c|pyrazole (9a):

J

Isolated Yield (2.0 g, 89 %) as colourless crystals, mp 178-180
°C(d); Vma/cm™ =3010, 2976, 1609, 1514, 1383, 1072, 747; &y
(400 MHz, CDCl;) 1.90-1.96 (m, 1H, C(4a)H), 2.01 (s, 3H,
C(3)CH3), 3.35-2.73 (m, 2H, C(5)H), 4.05-4.26 (m, 2H, C(6)H),
4.49 (d, 1H, J=4.8 Hz, C(4)H), 5.31 (d, 1H, J = 3.6 Hz, C(7a)H),
7.21-7.86 (m, 9H, C(Ar)H), 9.29 (br, 1H, N-H) ppm; déc (100
MHz; CDCls) 12.65, 27.27, 28.05, 45.38, 68.52, 102.68, 111.58,
117.69, 118.61, 119.60, 119.67, 120.57, 122.69, 125.66, 126.53,
129.15, 133.96, 135.59, 138.46, 147.54, 149.33 ppm; m/z(ESI)
405.9 (M+); Anal. Calcd for C,3H,CIN3O»: C, 68.06; H, 4.97; N,
10.35. Found: C, 68.10; H, 5.01; N, 10.32.

4-(3-chloro-1H-indol-2-yl)-1,3-diphenyl-1,4,4a,5,6,7a-hexahydrofuro
[3',2':5,6]pyrano[2,3-c|pyrazole (9¢):

Isolated Yield (2.3 g, 90 %) as colourless crystals, mp 210-212
"C(d); Vma/em™ =2999, 2945, 1619, 1583, 1541, 1444, 1353,
1121, 1001, 980, 756; &y (400 MHz, CDCl;) 1.97-2.05 (m, 1H,
C(4a)H), 2.34-2.96 (m, 2H, C(5)H), 4.12-4.33 (m, 2H, C(6)H),
4.85 (d, 1H, J =0.8 Hz, C(4)H), 5.79 (d, 1H, J = 3.6 Hz,
C(7a)H), 7.21-8.05 (m, 14H, C(Ar)H), 8.02 (br, 1H, N-H)
ppm; Jdc (100 MHz; CDCl3) 26.99, 29.51, 29.59, 45.20, 68.74,
79.08, 90.14, 102.45, 103.09, 111.61, 120.47, 120.62, 120.78,
122.93, 126.18, 126.62, 128.23, 128.77, 129.14, 132.66,
133.85, 135.58, 138.54, 148.35, 149.98 ppm; Anal. Calcd for

CosH»CIN;O,: C, 71.87; H, 4.74; N, 8.98. Found: C, 71.75; H, 4.82; N, 8.90.
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1.5 Characteristicnoe’s of 7a

cis-

Het = Quinolyl- / Indolyl

1.6 Signal of H-4 and H-6/H-7a in '"H NMR

Table 4: Signals of H-4 and H-6/H-7a in the '"H NMR spectra of cis 3-5 & 7-9

Cis 8 (H-4) (ppm) 8 (H-6) (ppm) Cis 8 (H-4) (ppm) & (H-7a) (ppm)
IsaralSseara Hz) — Jsaxns/seanrs (Hz) Jaaeqra (HZ) Jaaeqn7a (HZ)

Cis-3a 4.58 5.51 Cis-5a 4.60 5.58
3.6/3.6 - 3.8 3.2

Cis-4a 4.45 5.22 Cis-5¢ 4.99 5.67
42 4.2 4.2 3.6

Cis-7a 4.49 5.17 Cis-9a 4.49 5.31
10.4/6.0 - 4.8 3.6

Cis-7b 4.50 5.17 Cis-9¢ 4.85 5.79
10.0/5.6 - 0.8 3.6

Cis-7c 4.87 5.41
6.8/6.4

Cis-8a 4.10 491

7.0 2
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1.7 "H NMR, C NMR and Mass Spectral Data
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Current Data Parameters

F2 - Acguisition Parameters
Time 12.06
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 287.4
LW 60.400 usec
DE 6.00 usec
TE 298.1 K
D1l 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 12,50 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 32768
i SF 400.1300000 MHz

WDW EM
S5SB 0
LB 0.30 Hz
GB 0

\\¥f¥ PC 1.00
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Current Data Parameters
F2 - Acquisition Parameters
Time 12,16
INSTRUM spect
PROEBHD 5 mm BBO BB-1H
PULPROG deptl135
D 65536
SOLVENT CDC13
NS 88
DS ]
SWH 22075.055 Hz
FIDRES 0.3366839 Hz
AQ 1.4844404 sec
RG 16384
oW 22.650 usec
DE 6.00 usec
TE 29%.0 K
CHST2 145.0000000
D1 4.00000000 sec
d2 0.00344B28 sec
dlz2 0.00002000 sec
DELTA 0.00000955 sec
TDO 1
. ======== CHANNEL f]l ==e=s==m=
NUC1 13C
Pl T.50 usec
p2 15.00 usec
PL1 -2.00 dB
| SFO1 100.6218241 MH=z
m |||||||| CHRNNEL £2 ========
CPDPRG2 waltzle
NUCZ 1H
23 12.80 usec
p4 25.60 usec
PCPDZ 80.00 usec
PL2 =-1.00 dB
PL1Z 15.00 4B
SFO2 400.1320007 MHz
F2 - Processing parameters
5I 32768
EF 100.61276%0 MHz
WD EM
558 a
LB 1.00 Hz
v - B a
| | [ T | I I I I _.mn 1.4a0
180 160 140 120 100 80 60 40 20 ppm
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BC-NMR/3a/ CDCl;
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Current Data Parameters
F2 - Acquisition Parameters
Time 12.59
INSTRUM spect
FROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
M3 730
DS 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
RO 1.3664756 sec
RG 32768
oW 20.850 usec
CE 6.00 usec
TE 298.9 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDOQ 1
======== CHANNEL fl ==sss===
NuCl 13C
Pl 7.50 usec
PL1 -2.00 dB
5F01 100.6228298 MHz
======== CHANHEL f2 ========
CPDPRGZ waltz1éa
NUC2 1H
PCPDZ 80.00 usec
| PL2 -1.00 dB
| PL12 15.00 dB
PL13 15.00 dB
5F02 400.1316005 MH=z
F2 - Processing parameters
5T 32768
SF 100.6127690 MHz
W DW EM
SSB 1]
LB 1.00 Hz
GB i}
T I T I I [ ! | I _w_u 1.40
180 160 140 120 100 80 60 40 20 ppm
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2D NOE for 3¢

Ll

s

BRUK

h.vc

F2 = Roguisition Parameters

Time 15.42
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG noesyph
TD 2048
SOLVENT cpcl3
HS 48
DS 16
SWH 3787.87% Hz
FIDRES 1.849550 Hz
AQ 0.2703860 sec
RG 64
oW 132.000 usec
DE 6.00 usec
TE 2598.2 K
d0 0.00011290 sec
ol 2.00000000 sec
ca 0.44995999 sec
IHO 0.00026400 sec
STICNT 128
====s=== CHANNEL f] sssss===
HUcl 1H
Pl 15.00 usec
FL1 -6.00 dB
5F01 400.1318098 MHz
Fl - Acquisition parameters
noo 1
TO 256
5F01 400.1318 MH=z
FIDRES 14.796402 Hz
5W 5.467 ppm
FnMODE States-TFPI
F2 - Processing parameters
51 1024
SF 400.1300000 MH=z
WoW QSINE
558 2
LB 0.00 Hz
GB 0
PC 1.00
Fl - Processing parameters
51 1024
MC2 States=-TPPI
5F 400.1300000 MHz
-9 WO QSINE
35B 2
YT T T T T ARRE | T T T | B T T L 0.00 Hz
GB 0

9 8 7 6 5 4 3 2 1 0 ppm
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"H-NMR/4a/CDCl,

3 PRE

gt
P
r-r

-1 035

.

S

Y axkx\ /AN

X

Time 16.23
IHSTROM spect
PROBHD 5 mm BED BE-1H
PULPROG 230
TD 655340
SOLVENT CDCl3
HE 16
D& 2
SWH E278.146 Hz
FIDRES 0.126314 Hz
B 3.%584243 sec
RG 114
oW §0.400 usec
DE §.00 usec
TE 29E.6 K
ol 1.00000000 =sec
DO 1
mmmsszzz CHANMEL [l ===ss===
HUC1 1H
Bl 12.50 uses
FL1 -1.00 dB
SFO1 400.1324710 HWHz
FZ = Processing parameters
51 327648
3F 400. 1300000 MHz
WDW EM
Z5B L
LB 0.30 H=z
5B ]
| PC 1.00
1

.L.C u ..-.l._ ....r?..__.__r[-__.[a_ _.s.._.-.l

._. ._..._ TTTTT ._ _ ._._...._.. _ ..1-11.ﬂ.-l-|-|-|-|-|-|-|-l

8 7 6 5 3 2 1 ppm

| g x ) | ¢
-
CEhE s g3 |2l Gl
o3 | ol e | e — ..n_ ol erl =] lenllenlen

NA.MWMNI
(<O

Current Data Parameters

FZ2 - Agquisition Farameters
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PBC-NMR (DEPT-135)/4a/ CDCl;

LR R [

e =N= R = = ¥ =i DM
= e b oxoa oo . o =]
L= - T T - ™ . R
e L R =] un i )
B e — [ - e

/ BRUKER

e

Current Data Parameters

W/

F2 - Acquisition Parameters

Time 16.28
INSTRUM SpBCt
PROBHD 5 mm BEQ BB-1H
PULPROG dept135
D 65536
SOLVENT CDC13
NS 48
DS 8
SWH 22075.055 Hz
| FIDRES 0.33§839 Hz
| Y] 1.4844404 sec
RG 16384
oW 22.850 usec
.00 usec
2%8.3 K

145.0000000
4.00000000 sec
0.00344828 sec
0.00002000 sec
0.00000955 sec

1

CHANMEL f] ssesscs=s=
13C

7.50 usec

15.00 usec

-2.00 4B
S5F01 100.6218241 MHz
mem=c==== CHANNEL f2 ========
CPDPRGZ waltzlg
HUC2 1H
BP3 12.80 usec
pd 25,60 usec
BCPDZ 80.00 usec
PLZ -1.00 4B
BL12 15.00 dB
SFO2 400.1320007 MHz
FZ - Processing parameters
51 32768
SF 100,6127690 MHz
WOW EM
S55B o
LB 1.00 Hz
T T I T T _ T T T ok Lde
180 160 140 120 100 80 60 40 20 ppm
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BC-NMR/4a/ CDCl,

[l =N R R R el -
OO MmSn o TN o r [Ta] [T - ]
. . E - L = w oMo
[ =RV - T N i i R ™ * « & a »
o wF R MM MO 0T (=] o uy ~ = MmMm
e R R R e R ] — o W — e
| | i [
WA\ Y LS
Current Data Parameters
F2 - Acquisition Parameters
Time
INSTRUM
FROBHD S
PUOLFPROG
TD
SQLV
NE
0s
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 32768
oW 20.850 usec
DE 5.00 usec
TE 298.3 K
o1 2 000000 sec
dll 0.03000000 sec
DELTA 1.899995958 sec
TD0 1
mm====== CHANMEL fl ==ss====
NUC1 13cC
Pl .50 usec
PL1 =2.00 4B
SFO1 100.62282%8 MHz
ssas==== CHANNEL P —=—msme=
CPDPRGZ waltzlé
HUC2 1H
BCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.00 dB
FL13 15.00 dB
SFO2 400.1316005 MHZ
F2 - Processing parameters
51 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
] ! ! T l T I I I I |_wm 1 _»M
180 160 140 120 100 80 60 40 20 ppm
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MS/4a
Intensity, cps

447.8

362.0

326.0

941.9

4
102.3..  134.1 203.0 231.1 274.1284.9 fo1.0411.9 I~ 4699

™TTT ™—TTT ™—TTT 1T LI s | T T T T—Tr—TT ™1 ™TTT ™—TTT ™—TTT —TTT ™—TTT ™—TTT
T T T T T T T T T T T T T 1
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QP1F IR L L L

Current Data Parameters

"H-NMR/5a/CDCl;

F2 - Acquisition Parameters
Time 10.29
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH B278.146 Hz
FIDRES 0.126314 H=z
RO 3.9584243 sec
RG 4
oW 60.400 usec
DE 6.00 usec
TE 298.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 12.50 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

M I
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PC-NMR (DEPT-135)/ 5a/ CDCl;

oo M —

(= Ty B n o L = ™ o - ™ uy
a . P . - o = = o o
-~ oo o o . T i
™ o ATt o w u m - L b
— — - o = m ™ L B

(<O

Current Data Parameters

—127.19

e
gy

F2 = Acquisition Parameters
Time 10.40
IHSTRUM spect
PROBHD 5 mm BBO BB-1H
PULFROG deptl3s

TD 65536
SOLVENT CDCL3

NS a8

DS B8

SWH 22075%.055 Hz
FIDRES 0.336839 Hz
aD 1.4844404 sec
RG 16384

oW 22.650 usec
DE 6.00 usec
TE 298.6 K
CHNST2 145. 0000000

DL 4.00000000 sec
d2 0.00344828 sec
412 Q,00002000 sec
DELTA 0.00000955 sec
TDO 1

======== CHANNEL fl ========

NUCL 13C
Fl 7.50 usec
pe 15.00 usec
FL1 -2.00 dB
SFOL 100.6218241 MH=
eeesessss CHANNEL f2 =s=s=s=====
CPDPRG2 waltzle
Rucz2 LH
B3 12.80 usec
pd 25.60 usec
PCPDE B0.00 usec
FLZ =1.00 dB
PL1Z 15.00 dB
SFO2 400.1320007 MH=z
F2 = Processing parameters
51 32768
5F 100,.6127690 MHz
WDW EM
55B o
LB 1.00 Hz
B o

¥ T T T _ _ _ _ I ! e 1.40

180 160 140 120 100 80 60 40 20 ppm
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BC-NMR/5a/ CDCl;

IRS888833IR3I3RTSE w - m o @ o
o i e T e DT | -~ w - = o @
N o . . . SR '
dgndsnsasaneddd i : BE o2 Co><)
— e B B e B B B B o B B o B B |
ﬁ///// | =CXS"
Current Data Parameters
F2 - Acguisition Parameters
Time 11.01
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULFROG zgpg30
TD 65336
SOLVENT CcDCl3
NS 335
LS 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 32768
CW 20.850 usec
CE 6.00 usec
TE 298.1 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ===s====
NUC1 13C
Fl 7.50 usec
FL1 -2.00 dB
SFO1 100.6228298 MHz
======== CHANNEL £f2 ========
CPDPRGZ waltzlé
Nucz 1H
FCFD2 80.00 usec
PLZ2 -1.00 48
PL1Z 15.00 dB
PL13 15.00 dB
SFO02 400.1316005 MHz
F2 — Processing parameters
5I 32768
SF 100.6127690 MHz
WDW EM
SEB W]
LB 1.00 Hz
GB 0
T T T 1 T T _ T _ b 1.40
180 160 140 120 100 80 60 40 20 ppm
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MS/5a
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"H-NMR/5¢/CDCl;

Co<)

BRUKER

(<O

Current Data Parameters

F2 - Acgquisition Parameters
Time 14.39
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8278.146 Hz
FIDRES 0.126314 Hz
RQ 3.9584243 sec
RG 287.4

Div 60.400 usec
DE 6.00 usec
TE 298.9 K
Dl 1.00000000 sec
TDO 1
======== CHANNEL f] ========
NUC1 1H

P1 12.50 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300000 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

BC 1.00

U J
j |RRARSARRAY T e N " l AR [T T freerre |
4 13 12 1 10 9 8 7 6 5 4 3 2 1  ppm
GEeEEEy 3y Eak
SO~ |Q |~ o o (e o|ele
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PC-NMR (DEPT-135)/5¢/ CDCl;

W U AR - D MDD uy

R D D D U ] - ™ £ ] =]
A R K - I © o =
r O [ DS ] - k . & -
G A LR L RS R = -] r. = [ -
o e e e — =] - ™ o

BRUKER

(<O

Data Parameters

_/,/F
v

/

— Current

o K/O
F2 - Rocguisition Parameters
Time 14.486
INSTRUM spect
FROEHD 5 mm BBO BB-1H
PULEPROG dept13s
D 65536
SOLVENT cDCl3
Hs B4
D3 8
SWH 22075.055 Hz
FIDEES 0.338839 Hz
AQ 1.48444048 sec
RG 16384
oW 22.650 usec
DE 6.00 usec

298.4 K
145.0000000
4.00000000 sec
0.00344B28 sec
0.00002000 sec
0.00000955 sec

CHANNEL f1 =======

15.00 usec
-2.00 dB
100.62168241 MHz

CHANNEL 2 ==mwme==

waltzlé
woc2 1H
B3 12.80 usec
pd 25.60 usec
PCPDZ 80.00 usec
pL2 -1.00 dB
PL12 15.00 4B
SFO2 400.1320007 MHz
F2 = Processing parameters
51 3a2Ten
SF 100.6127690 MHEz
WowW EM
558 o]
LB 1.00 H=z
—_— —_— - GB 0
I T T I I I I T _.mr 1.40

_.
180 160 140 120 100 80 60 40 20 ppm
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BC-NMR/5¢/ CDCl,

. B5
27.45
.19

.16
120.54

- 102.25
17.78

68.86

128.086
126.05%
125 .57
34.83
27.34

150.17
148.97
147.93
128

1

127
126
91.55

NN

~Cl

(<O

Current Data ParameLers

F2 - Acquisition Parameters

180

Time 15.04

INSTRUM spect

PROEBHD 5 mm BBO BB-1H

PULEROG zgpg30

TD 65536

SQLVENT

NS

oS

SWH 23980.814 Hz

FIDRES 0.365%18 Hz

AQ 1.3664756 sec

RG 32768

0] 20.850

DE é

TE 298.4

ol 2.00000000

dll 0.03000000

DELTA 1.89993994

TDO 1

======== CHANNEL fl e=======

NUC1 13¢C

Pl 7.50 usec

PL1 -2.00 dB

SF01 100.62282%98 MHz

======== [HANNEL {2 ========

CPDPRG2 waltzlé

Nuc2 1H

PCPD2 0.00 usec

PLZ -1.00 dB

PL12 15.00 4B

PL13 15.00 dB

SFO2 400.1316005 MHz

F2 - Processing parameters

51 32768

5F 100.8127680 MHz

WD EM

558 0

LE 1.00 Hz

CB ¥

PC 1.40
ppm
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"H-NMR/7a/CDCl,

el e iaiakalal

S\ WY WY

o5

Current Data Parameters

F2 - Acquisition Parameters

Time 16.24
INSTRUM spect
PROBHD 5 mm BBO BB-1H
BULFPROG zg30

TD 65536
SOLVENT cDcl3

NS 16

DS 2

SWH B278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 256

oW 60.400 usec
DE 6.00 usec
TE 298.1 K

D1 1.00000000 sec
TDO 1
======== CHANNEL f]l ==ss====
NUC1 1H

Pl 15.00 usec
PL1 -6.00 dB
SFO1 400.1324710 MHz
F2 = Processing parameters
SI 32768

5F 400.1300000 MH=z
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

| AR AR | | T T T LF| Bt | | L LR BT |
14 13 12 1 10 1 ppm
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2D NOKE for 7a

— A AN d ppm
I..- L ..H L L] E
v ; i “
. ¥ l_
3k " = b
JRE .
P : . :
" : : e
. ; " *
o ' * _ X
. I | : 1
: ' b
| e
s _ iu___
i v
-
_ - 8
\ : m
! ; -9
L] F
_ ~10
W Lo
I _h [ ) ._..-.. .-
10 8 7 6 5 2 ppm
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Current Data Parameters

Fi = Aoquisition Paramstsrs

Tims 16,36
IRSTRIM spack
FROBHD 5 =a BBO BB-1H

FULFROG e

™ 2048
SOLVENT = ad ]

72 ] LT

oS 16

SWH 4401.405 Mz
FIDRES 2.14%912% Hz
A 0.232T020 sec
RG 58

[ 113,600 usac
DE 6,00 usec
TE 298.1 K
do D.0000%450 asc
ol 5 200000000 awc
od 0.30000001 sec
IRG 0.00022720 sec
ST1CHT 128
........ CHANNEL f] sessss==
WUC1 1H

Fl 15.00 ussc
PL1 -§.00 aB
5F01 400, 1322005 MHz

Fl - Aogquisition paramstors
HDO ]

-
D 256
SF01 400, 1322 MHE
FIDRES 17.193003 H:z
L 11.000 ppm
FeMODE States=TFFI

Fl = Frocessing parameters

51 1024
5F 400. 1300000 MHE
WowW CSINE
558 k4
LB 0.00 Rz
CB ]
M 1.00
Fl = Processing parassters
81 1024
MC2 States-TPPI
ir 400. 1300000 MH:z
W O3IKE
S5B F]
LB .00 Hz
Lt o
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'"H-NMR/7b/CDCl,

— 7624791858503117624?35-{70890871463694687802
~ 2031316531103?42100864287421766543296429986
[=] _.J7665525;222211555581’77755555311111173332111
EN 7.7.7.7.7.7.7.7.1111_:.54.4.4.4.1111&&&...1122¥¥. g
Current Data Parameters
)
Mw F2 - Rcquisition Parameters
u% Time 13.14
(&) INSTRUM spect
(@] PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 256
DW 60.400 usec
DE 6.00 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 12.50 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300000 MHz
WDW EM
SSB Q
LB 0.30 Hz
GB 0
PC 1.00
A B L

AARRALS RARRRRARES T T T AN s al

|
4 13 12 11 10 9 8 7 6 5 4 3 2 1 ppm

s EdEy HlE E BB
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BC-NMR/7b/ CDCl;

R Te I e NI e o W B
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Current Data Parameters
FZ - Requisition Parameters
Time 14.20
INSTRUM spect
PROBHD 5 mm BBO EB-1H
PULFROG zgpg30
TD 65336
SOLVENT CDC1i3
NS 1024
DS 4
SWH 23980.814 H=z
FIDRES 0.365918 Hz
BQ 1.3664756 sec
RG 32768
oW 20.850 usec
DE 6.00 usec
E 298.1 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999398 sec
TDO 1
=——=—=—=w== CHAMMEL [l ========
HUCl 13C
Pl 7.50 usec
PL1 -2.00 dB
SPO1 100.6228298 MHz
m======= CHANNEL f? =sss====
CPDPRGZ waltzle
HUC2 1H
PCPD2 BO.00 usec
PL2 -1.00 dB
PL1Z 15.00 dB
PL13 15.00 dB
SFO2 400,1316005 MHz
F2 - Processing parameters
51 32768
SF 100.61276%0 MHz
WDW EM
S5B a
LB 1.00 Hz
B L
_ ) _ _ _ _ (3% 1.40
80 60 40 20 ppm
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"H-NMR/7¢/CDCl,
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Current Data Parameters

FZ - RAequisition Parameters

SWH

C-NMR (DEPT-135)/ 7¢/ CDCl;

usec
usec
d&
)0 dB
400.132 )7 MHz

Fé - Processing parameters
2768
100.6127690 MHz
B
0
1.00 Hz
o]

T T T NI R T

180 160 140 120 100 80 60 40 20

1.40

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




36

Do EOUOrNY T D OO

S e o T e e WD e S = i - L
. = s s & 4 a4 & = & m oa & = o®oa o m oa W [T} (4] = (=]
(= e s N R T = = L o e R e R I * . . .
EM OO NN NN e DD W w1 =- w uy
e e e e e e e e e B B e - 5} o -

(<O

Current Data Farameters

NN\ gll

BC-NMR/7¢/ CDCl,

F2 - ABcquisition Parameters
Time 16.15
INSTRUM spect
PROBHD 5 mm
FULFROG
TD L
SOLVENT CDCL13
NS 103
DS 4
SWH 23980.814 H=z
FIDRES 0.365918 Hz
AD 1.3664756 sec
RG T68
D 20.850 usec
DE 6.00 usec
TE 298.1 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.B89999998 sec
DO 1
======== CHANNEL fl ========
HUCl 13C
Pl 7.50 usec
PL1 -2.00 dB
SF01 100.622829%8 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzle
Nucz 1H
BCPD2 20.00 usec
FL2 -1.40 dB
PL12 15.00 dB
PL13 15.00 dB
SF02 400.1316005 MHz
F2 - Processing parameters
5I 32768
SF 100.6127690 MH=z
WD EM
SEB a
LB 1.00 Hz
GB 0

N f T ' _ ' _ e 1.40

T I T I |
180 160 140 120 100 80 60 40 20  ppm
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MS/7¢
Intensity, cps

387.9
3.2e74

3.0e7

m.mmﬂu.
m.mmﬂl.
m.bmﬂl.
m.mmﬂu. 469.8

2.0e7+

1.8e7

1.6e7 397.7
1.4e7

1.2e7

1.0e7 362.1
8.0eb6

471.9

6.0e6 -

4.0e6+

2.0e6- 424.0
318.9 400.8-
88.3102.3 19412079 2631 Rl | 407.7 541.7 614.0
P 1 L A L L L R M A A A A R R R 1
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
m/z, amu

. _648.2.684.5  770.0
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"H-NMR/8a/CDCl;

Current Data Parameters

F2 - Acguisition Parameters

Time 13.01

INSTRUM spect

PROBHD 5 mm BBO BB-1H

BULPROG zg30

TD 65536

SOLVENT CDC13

NS 16

Ds 2

SWH B278.146 Hz

FIDRES 0.126314 Hz

RQ 3.9584243 sec

RG 362

bW 60.400 usec

DE 6.00 usec

TE 298.3 K

D1 1.00000000 sec

TDO 1

====ess= CHANMNNEL f] ========

HUC1 1H

Pl 12.50 usec

PL1 -1.00 de

SFO1 400.1324710 MHz

F2 - Processing parameters

SI 32768

SF 400.1300000 MHz

WDW EM

S5SB ]

LB 0.30 Hz

GB 0

BC 1.00
AT .g L [L,Lf L P,

T U
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PC-NMR (APT)/ 8a/ CDCl,

138.50
134.89
133.49
128.99
125,73
125.24
122.36
119.9%0
119.70
117.86
105.12
104.47
104.42
97.66
65.27
38.17
30.63
30.54
—13.29

_—148.52
———147.33
o

T

—

-

.
———111.44
T~—~—12.51

T

=

OCH,CH;

Co<)

BRUKER

<O

Current Data Parameters

F2 - Acquisition Parameters

Time 13.28
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG jmod

TD 65536
SOLVENT CDC13

NS 480

DS 4

SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 46341

DW 20.850 usec
DE 6.00 usec
TE 298.2 K
CNST2 145.0000000
CNST11 1.0000000

D1 2.00000000 sec
d20 0.00689655 sec
DELTA 0.00001019 sec
TDO 1
======== CHANNEL f1l ===s=====
NUC1 13C

Pl 8.00 usec
p2 16.00 usec
PL1 -2.00 dB
SFO1l 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé

NUC2 1H
PCPD2 70.00 usec
PL2 -6.00 dB
PL12 12.00 dB
SF02 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127690 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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"H-NMR/9a/CDCl;
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Current Data Parameters

F2 - Acquisition Parameters

__...__._.___..___.____..._._.___..r._.____..._....__._.__... L ARREERER: _...._...__..._...__....__‘___. T

14 13 12 1"

I

% T NS

Time 12.20
INSTRUM spact
PROBHD 5 mm BBO BB-1lH
PULPROG zg30

TD 65536
SOLVENT cDcl3

NS 16

Ds 2

SWH B278.146 Hz
FIDRES 0.126314 Hz
RO 3.9584243 sec
RG 512

DwW 60,400 usec
CE 6.00 usec
TE 29B.7 K

Dl 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

15 12.50 usec
PL1 ~1.00 48
SFO1 400.1324710 MH=z
F2Z - Processing parameters
51 32768

SF 400, 1300000 MHz
WOW EM

55B 0

LB 0.30 Hz
GB V]

PC 1.00
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117.65
111.59
102.65
68.52
45,338
__—28.01
T 27.26
12.65

PC-NMR (DEPT-135)/ 9a/ CDCl;

Co<)

L)

Current Data Parameters

F2 - Acquisition Parameters

Time 12.30
INSTRUM spect
PRCBHD 5 mm BBO BB-1H
PULPROG dept135
TD 65536
SOLVENT cDCl3
N5 88

D3 g

SWH 22075.055 Hz
FIDRES 0.336839 Hz
AQ 1.4844404 sec
RG 16394

DW 22,650 usec
DE 6.00 usec
TE
CHST2

DL 4.00000000 sec
dz2 0.00344828 sec
dl2 0. 00002000 sec
DELTA 0.00000955 sec
TOO I
======== CHAMNNEL H“_. T T
HUC1 13C

PL 7.50 usec
pe 15.00 usec
FL1 -2.00 dB
SFO1 100.6218241 MHz
|||||||| CHAMNEL f2 ==s=====
CPDPRG: waltzlé

nucz 1H

P3 12.8B0 usec
P4 25.80 usec
PCPD2 B0.00 usec
FL2 -1.00 dB
PL12 15.00 dB
S5F02 400.1320007 MH=
F2 - Processing parameters
SI 32768

EF 100.6127690 MHz
WOW EM

S55B a

LB 1.00 Hz

B a

C 1.40

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




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

44

BC-NMR/9a/ CDCl;

149.33

NN

147.54

138.486

135.59

Lo
o

B
1
™
=l

129,15

126.53

-

25.66
— 122.69

120.57
119.87
119.80
118.61
117.69
111.58
102.68
68.52
27
2.65

9
|

w7

Current Data Parameters
F2 - Acquisition Paramsters
Time 13.08
INSTRUM spect
FROBHD 5 mm BBD BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 652
D5 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 32768
] 20.850 usec
CE 6.00 usec
E 298.5 K
23 8 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== (CHANNEL f] =—=======
NUC1 13C
Fl 7.50 usec
PL1 -2.00 dB
SFO1 100.6228298 MH=z
======== CHANNEL {2 ========
CPDPRG2 waltzlé
Nuc2 1H
PCPD2 B80.00 usec
PL2 -1.00 dB
BL1lZ 15.00 dB
PL13 15.00 dB
SFo2 400.1318005 MH=
F2 - Processing parameters
51 32768
F 100.6127690 MH=z
Wl D EM
SSB o
L 1.00 Hz
GB o]

! | ] | I | I [ T o 1.40

180 160

140

120 100 80

Co<)
L0
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MS/9a
Intensity, cps
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"H-NMR/9¢/CDCl,

14 T 4°
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w22l
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=115
-962
-959
-953
.938
.931
.922
.907
.902
415
.408
.396
.388
377
.365
.358
.345
.338
.051
.027
.021
.997
.973

Zl

L

-
o

1,

WUW

FTTTT PN |

-
=)
-
Z
|

FPRRORDORNNNRNRRDRRRNRRNRNRNRDRNROR S & BB B e8Il dddddd09 0099999900000 0100®

] 7N N AN

RVTTIT FTUTTUTN I

wdd

IS
d
To0N
0dx
a
24
[o):4

S349dI1d
sa
SN

LNIATOS
al

od

g9

a1

gss

Mam

as

1048
T1d

qL

4aa

Ma

HMS
9044 1Ind
aHg04dd
HWOYLSNI
QWTL

T3 TINNYHO
sIojoweirg B3EBQ IUSIIAND

uaunda
<D

HI-d€ Odd wu §

00" T
89LZE
szajowered Hurssaoorg - zJ

E

088 00000000°T
20621

095 EVZW8S6°E
9T
€100
9£599
ogbz
a0ads
PPCTT

A 1786¢
4

gP 00°1-
oasn 0G6°zZT
HT
o8sn 009
ZH FTEIZT O
ZH 9FT 8LZ8

0
ZH 0€°0
0
W3
sisjswereg uoTyTsTnboy - z3

ZHW 00000ET"00%
ZHW OTLPZET 00F
D9sn 00%°09




48

BC-NMR (APT)/9¢/ CDCl;

- o wy =] o T
~ = -~ o [F T =
a = 2 - A
Current Data Parameters
F2 - Acquisition Parameters
Time 11.51
INSTRUM spect
PROBHD 5 mm BEQO BB-1H
PULPROG jmod
TD 65536
SOLVENT cpCcl3
NS 532
Ds 4
SWH 23980.814 H=z
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 416341
oW 20.850 usec
DE 6.00 usec
TE 298.1 K
CHST2 145.0000000
I CHST11 1.0000000
| Dl 2.00000000 sec
f I L ) I 20 0.00689655 sec
ks i l DELTA 0.00001019 sec
] v i} 1
==mmms== CHANNEL f] =======
NUOC1 13c
Pl B.00 usec
p2 16.00 usec
PL1 -2.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
- PCPD2 70.00 usec
FL2 -6.00 dB
PL12 12.00 dB
SF02 400.1316005 MHz
F2 - Processing parameters
5I 32768
SF 100.6127690 MHz
WDW EM
55B 0
LB 1.00 Hz
T I | T I I | I T ﬁw 1 AM
180 160 140 120 100 80 60 40 20 ppm
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