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Experimental

The melting points of all compounds were determined on a Toshniwal apparatus. The
purity of compounds was checked on thin layers of silica Gel-G coated glass plates and
n-hexane: ethyl acetate (8:2) as eluent. IR spectra were recorded on a Shimadzu FT IR-
8400S spectrophotometer using KBr pellets. ‘H, and *3C spectra were recorded in
DMSO-dg using TMS as an internal standard on a Bruker Avance Il 400
spectrophotometer at 400 and 100 MHz respectively. Mass spectrums of representative
compounds were recorded on JEOL-AccuTOF JMS-T100LC Mass spectrometer at 70
eV. Elemental microanalyses were carried out on a Carlo-Erba 1108 CHN analyzer.
Single crystal X-ray diffraction was performed on a Bruker Kappa Apex Il instrument.

General procedure for the Synthesis of dispiro [3H-indole-3,2'-pyrrolidine-3*,3"'-
piperidine]-2(1H),4""-dione derivatives (4a-k)

A dry 50 mL flask was charged with substituted isatin 1 (2.0 mmol), sarcosine 2 (2.0
mmol), and 1-methyl-3,5-bis[(E)-arylidene]piperidin-4-one 3 (2.0 mmol), in methanol
(10 mL). The reaction mixture was stirred at refluxing temperature for appropriate time
(Table 1). After completion of the reaction, as indicated by TLC, the reaction mixture
was cooled at room temperature. The solid precipitate was filtered, washed with
methanol, dried and recrystallized from ethanol to furnish pure dispiro[3H-indole-3,2’-
pyrrolidine-3',3"-piperidine]-2(1H),4"-dione derivatives with absolute chemo and
regioselectivity.
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Spectral data of compounds 4

1',1""-Dimethyl-4"-(4-fluorophenyl)-5"-[(4-fluorophenyl)methylene]-dispiro[5-(3H)-
methylindole-3,2'-pyrrolidine-3*,3""-piperidine]-2(1H),4"*-dione (4a). White solid;
M.p: 230-232 °C; IR (KBr) (vmax, cm™): 1680, 1708, 3248; *H NMR (400 MHz, DMSO-
ds): 1.59 (d, 1H, J=12.6 Hz, 2"-CH,), 1.97 (s, 6H, 1'-N-CH3 and 1"-N-CH3), 2.24 (s, 3H,
CHj3), 3.02 (dd, 1H, J=2.5, Hz, 6"-CH,), 3.12-3.22 (m, 3H, 2"-CH, 6"-CH; and 5'-CH,),
3.73-3.77 (m, 1H, 5'-CHy), 4.60-4.64 (dd, 1H, J=7.20 Hz, 7.20 Hz, 4'-CH), 6.45-7.34 (m,
11H, Ar-H), 6.68 (s, 1H, C=CH), 10.22 (s, 1H, NH); *C NMR (100 MHz, DMSO-dg):
20.76, 34.10. 44.17, 44.56, 56.16, 56.69, 57.11, 64.56, 74.91, 108.35, 115.41, 115.62,
126.89, 127.54, 128.63, 129.22, 130.72, 130.79, 131.00, 131.03, 132.10, 132.18, 133.31,
134.50, 134.52, 135.07, 140.86, 159.84, 160.79, 176.46, 197.83; MS m/z: 514.0 [M+H]";
Anal. calcd for C31Ha9F2N3O,: C, 72.50; H, 5.69; N, 8.18. Found: C, 72.57; H, 5.62; N,
8.14.

H,CO
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1',1""-Dimethyl-4'-(4-methoxyphenyl)-5"-[(4-methoxyphenyl)methylene]-dispiro[5-
(3H)-fluoroindole-3,2'-pyrrolidine-3*,3""-piperidine]-2(1H),4"*-dione  (4b). Yellow
solid; M.p: 260-262 °C; IR (KBr) (vmax, cm™): 1676, 1706, 3251; *H NMR (400 MHz,
DMSO-dg): 1.58 (d, 1H, J=12.4 Hz, 2"-CH,), 1.98 (s, 3H, 1'-N-CH3), 2.00 (s, 3H, 1"-N-
CHj3), 3.02 (dd, 1H, J=2.4 Hz, 6"-CH,), 3.12-3.17 (m, 2H, 2"-CH; and 6"-CH,), 3.71 (d,
1H, 5'-CH,), 3.73 (3H, s, OCHg), 3.76 (3H, s, OCH3), 3.77-3.81 (m, 1H, 5'-CH,), 4.57
(dd, 1H, J=7.2 Hz, 4'-CH), 6.54-7.56 (m, 11H, Ar-H), 6.83 (s, 1H, C=CH), 10.36 (s, 1H,
NH): *C NMR (100 MHz, DMSO-dg): 34.12, 44.12, 44.62, 55.22, 55.27, 56.20, 56.54,
56.87, 64.94, 75.23, 108.61, 113.64, 113.98, 114.11, 114.28, 114.52, 126.86, 127.22,
129.01, 129.82, 129.93, 130.99, 131.62, 131.97, 132.37, 134.22, 136.74, 139.55, 158.01,
159.96, 176.57, 197.62; MS m/z: 542.0 [M+H]"; Analysis calcd for C3,H3,FN3O4: C,
70.96; H, 5.96; N, 7.76. Found: C, 70.84; H, 5.90; N, 7.74.

4'-(2-chlorophenyl)-5"-[(2-chlorophenyl)methylene]-1',1"'-dimethyldispiro[5-(3H)-

fluoroindole-3,2'-pyrrolidine-3',3"-piperidine]-2(1H),4"*-dione  (4c). White solid,;
M.p: 227-229 °C; IR (KBr) (vmax, cm™): 1682, 1705, 3246; *H NMR (300 MHz, DMSO-
ds): 1.59 (d, 1H, J=12.3 Hz, 2"-CH,), 1.99 (s, 6H, 1'-N-CHj3, 1"-N-CH3), 3.01-3.26 (m,
5H, 2"-CH,, 6"-CH,, 5'-CHy), 3.71-3.77 (m, 1H, 5'-CH,), 4.59 (t, 1H, J=6.9 Hz, 4'-CH),
6.55-7.60 (m, 11H, Ar-H), 6.92 (s, 1H, C=CH), 10.51 (s, 1H, NH); *C NMR (75 MHz,
DMSO-ds): 34.63, 44.46, 44.98, 56.63, 57.02, 57.43, 65.60, 75.27, 111.22, 113.00,
115.42, 115.70, 127.24, 127.95, 129.93, 131.13, 131.24, 131.66, 132.66, 132.77, 133.59,
134.60, 136.22, 143.11, 159.99, 161.01, 176.49, 198.20; MS m/z: 551.1 [M+H]"; Anal.
calcd for C3oH26CI,FN3O,: C, 65.46; H, 4.76; N, 7.63. Found: C, 65.55; H, 4.69; N, 7.60.
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1",1""-Dimethyl-4'-(2-thienyl)-5"-[(2-thienyl)methylene]-dispiro[5-(3H)-chloroindole-
3,2'-pyrrolidine-3',3"-piperidine]-2(1H),4"'-dione (4d). White solid; M.p. 240-242 °C;
IR (KBr) (vmax, cm™): 1680, 1709, 3249; *H NMR (300 MHz, DMSO-ds): 1.82 (d, 1H,
J=12.3 Hz, 2"-CH,), 1.98 (s, 3H, 1-N-CHj3), 2.07 (s, 3H, 1"-N-CHj), 2.98 (d, 1H,
J=15.3Hz, 6"-CH,), 3.21-3.30 (m, 3H, 2"-CH,, 6"-CH, 5'-CH,), 3.69-3.75 (m, 1H, 5'-
CH,), 4.83-4.89 (m, 1H, 4'-CH), 6.61-7.84 (m, 9H, Ar-H), 6.75 (s, 1H, C=CH), 10.53
(s,1H, NH),. MS m/z: 511.2 [M+H]"; Anal. calcd for Cy6H24CIN3O,S;: C, 61.22; H, 4.74;
N, 8.24. Found: C, 61.09; H, 4.78; N, 8.26.

1',1""-Dimethyl-4'-(2-thienyl)-5""-[(2-thienyl)methylene]-dispiro[5-(3H)-
bromoindole-3,2'-pyrrolidine-3',3"-piperidine]-2(1H),4""-dione  (4e). White solid,
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M.p: 238-240 °C; IR (KBr) (vmax, cm™): 1676, 1706, 3246; *H NMR (300 MHz, DMSO-
de): 1.65 (d, 1H, J=12.1 Hz, 2"-CH,), 2.01 (s, 3H, 1-N-CHj3), 2.08 (s, 3H, 1"-N-CHs),
3.12 (d, 1H, J=7.4 Hz, 6"-CH,), 3.20-3.32 (m, 3H, 2"-CH,, 6"-CH,, 5-CH,), 3.67-3.74
(m, 1H, 5'-CH,), 4.81-4.87 (m, 1H, 4'-CH), 6.58-7.79 (m, 9H, Ar), 6.72 (1H, s, C=CH),
10.43 (s, 1H, NH); MS m/z: 554.52 [M+H]"; Anal. calcd for CsH24BrN3z0,S,: C, 56.31;
H, 4.36; N, 7.58.Found: C, 56.40; H, 4.28; N, 7.55.

HsCO

1',1""-Dimethyl-4'-(4-methoxyphenyl)-5"-[(4-methoxyphenyl)methylene]-dispiro[5-
(3H)-chloroindole-3,2'-pyrrolidine-3*,3"-piperidine]-2(1H),4""-dione ~ (4f). Yellow
solid; M.p: 240-242 °C; IR (KBr) (vmax, cm™): 1682, 1710, 3253; *H NMR (300 MHz,
DMSO-dg): 1.58 (d, 1H, J=12.3 Hz, 2"-CH,), 1.99 (s, 6H, 1'-N-CHgs, 1"-N-CHs), 299 (d,
1H, J=14.7 Hz, 6"-CH,), 3.13 (d, 1H, J=8.7 Hz, 2"-CH,), 3.25 (d, 1H, J=14.7 Hz, 6"-
CHy), 3.72 (s, 3H, OCHj3), 3.75 (s, 3H, OCHj3), 3.80-3.83 (m, 2H, 5-CHy), 4.58 (t, 1H,
J=6.3 Hz, 4'-CH), 6.57-7.56 (m, 11H, Ar-H), 6.80 (s, 1H, C=CH), 10.45 (s, 1H, NH); **C
NMR (75 MHz, DMSO-dg): 34.23, 44.02, 44.67, 54.97, 55.28, 56.62, 56.95, 57.06,
65.10, 75.05, 110.06, 124.83, 126.79, 126.92, 127.29, 128.25, 129.37, 129.91, 131.19,
131.66, 131.98, 132.45, 134.32, 136.98, 142.26, 158.09, 160.02, 176.33, 197.74; MS
m/z: 559.3 [M+H]"; Anal. calcd for Cs;H3,CIN;O,: C, 68.87; H, 5.78; N, 7.53. Found: C,
68.73; H, 5.82; N, 7.56.
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4'-(2-Chlorophenyl)-5"-[(2-chlorophenyl)methylene]-1',1"'-dimethyldispiro[5-(3H)-
methylindole-3,2'-pyrrolidine-3',3"-piperidine]-2(1H),4"'-dione (4g). White solid;
M.p: 258-260 °C; IR (KBr) (vmax, cm™): 1685, 1705, 3243; *H NMR (300 MHz, DMSO-
de): 1.70 (d, 1H, J=12.3 Hz, 2"-CH,), 1.85 (3H, s, CH3), 1.93 (s, 3H, 1'-N-CH3), 2.17 (s,
3H, 1"-N-CHs), 2.91 (d, 1H, J=12.3 Hz, 6"-CH,), 2.97-3.16 (m, 2H, 2"-CH;, 5-CH,),
3.28 (d, 1H, J=7.8 Hz, 6"-CH,), 3.79 (t, 1H, J=8.7 Hz, 5'-CH,), 4.85-4.91 (m 1H, 4'-CH),
6.55-7.94 (m, 11H, Ar-H), 6.69 (s, 1H, C=CH), 10.40 (s, 1H, NH); *C NMR (75 MHz,
DMSO-dg): 21.11, 34.16, 42.07, 45.08, 56.82, 57.21, 57.79, 62.76, 76.18, 108.74, 126.34,
127.02, 127.23, 127.80, 128.46, 128.81, 129.14, 129.69, 130.19, 130.60, 130.78, 132.04,
132.62, 133.69, 134.41, 134.79, 136.75, 141.13, 176.56, 196.60; MS m/z: 547.0 [M+H]";
Anal. calcd for C31H29Cl2N304: C, 68.13; H, 5.35; N, 7.69. Found: C, 67.96; H, 5.42; N,
7.71.

¢l

b (Y
cl

4'-(2-Chlorophenyl)-5"-[(2-chlorophenyl)methylene]-1',1"'-dimethyldispiro[5-(3H)-

chloroindole-3,2'-pyrrolidine-3',3"-piperidine]-2(1H),4"*-dione  (4h). White solid;
M.p: 244-246 °C; IR (KBr) (vima, cm™): 1683, 1708, 3247; *H NMR 300 MHz, DMSO-
ds): 1.70 (d, 1H, J=12.3 Hz, 2"-CH,), 1.89 (s, 3H, 1-N-CH3), 1.97 (s, 3H, 1"-N-CHj3),
2.95 (d, 2H, J=12.3 Hz, 2"-CHy), 3.05-3.15 (m, 2H, 6"-CH,, 5'-CHy), 3.32 (d, 1H, J=7.8
Hz, 6"-CH), 3.77-3.83 (m, 1H, 5-CHy), 4.85-4.90 (m, 1H, 4'-CH), 6.69-7.90 (m, 11H,
Ar-H), 6.84 (s, 1H, C=CH), 10.70 (s, 1H, NH); *C NMR (75 MHz, DMSO-dg): 34.59,
42.41, 45.40, 57.06, 57.60, 58.12, 63.74, 76.46, 110.91, 125.96, 127.40, 127.54, 128.93,
128.99, 129.65, 130.03, 130.61, 131.00, 131.09, 133.02, 133.45, 134.18, 134.49, 135.13,
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136.86, 142.86, 176.73, 196.91; MS m/z: 567.2 [M+H]"; Anal. calcd for C3pHz6CI3N30,:
C, 63.56; H, 4.62; N, 7.41. Found: C, 63.64; H, 4.53; N, 7.37.

1',1""-Dimethyl-4'-(2-thienyl)-5""-[(2-thienyl)methylene]-dispiro[5-(3H)-fluoroindole-
3,2'-pyrrolidine-3',3"-piperidine]-2(1H),4"'-dione (4i). White solid; M.p: 260-262 °C;
IR (KBr) (vmax, cm™): 1679, 1711, 3251; *H NMR (300 MHz, DMSO-dg): 1.82 (d, 1H,
J=12.3 Hz, 2"-CH,), 1.97 (s, 3H, 1'-N-CHg), 2.08 (s, 3H, 1"-N-CHj3), 2.98 (d, 1H, J=15.6
Hz, 6"-CH,), 3.23-3.28 (m, 2H, 2"-CH,, 6"-CH,), 3.37 (d, 1H, J=15.6 Hz, 5-CH,), 3.70-
3.77 (m, 1H, 5-CH,), 4.80-4.86 (m, 1H, 4'-CH), 6.55-7.84 (m, 9H, Ar), 6.54 (s, 1H,
C=CH), 10.43 (s, 1H, NH); *C NMR (75 MHz, DMSO-ds): 33.86, 44.54, 51.30, 55.38,
56.44, 57.25, 64.50, 75.16, 109.34, 124,51, 125.88, 126.97, 128.41, 128.56, 128.67,
129.46, 132.43, 134.12, 137.35, 139.69, 140.60, 155.79, 158.91, 176.34, 196.09; MS
m/z: 494.1 [M+H]"; Anal. calcd for CsH2sFN30,S,: C, 63.26; H, 4.90; N, 8.51. Found:
C, 63.15; H, 4.84; N, 8.49.
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1',1""-Dimethyl-4'-(2-thienyl)-5""-[(2-thienyl)methylene]-dispiro[5-(3H)-
methylindole-3,2'-pyrrolidine-3*,3""-piperidine]-2(1H),4"*-dione  (4j). White solid;
M.p: 245-247 °C; IR (KBr) (vmax, cm™): 1677, 1706, 3245; *H NMR (300 MHz, DMSO-
de): 1.83 (d, 1H, J=12.0 Hz, 2"-CH,), 1.96 (3H, s, CH3), 2.06 (s, 3H, 1'-N-CH3), 2.11 (s,
3H, 1"-N-CHj3), 2.95 (d, 1H, J=15.3 Hz, 6"-CH,), 3.22-3.37 (m, 3H, 2"-CH,, 6"-CH,, 5'-
CHy), 3.75 (t, 1H, J=9.3 Hz, 5'-CH,), 4.87 (t, 1H, J=8.4 Hz, 4'-CH), 6.47-7.81 (m, 10H,
Ar), 6.64 (s, 1H, C=CH), 10.26 (s, 1H, NH); **C NMR (75 MHz, DMSO-dg): 20.57,
34.42, 42.34, 44.64, 55.81, 56.64, 57.32, 64.03, 75.04, 108.25, 124.44, 125.91, 126.64,
126.94, 127.57, 128.36, 128.67, 128.85, 129.15, 129.48, 131.08, 131.84, 133.36, 138.09,
140.99, 176.33, 196.38; MS m/z: 490.1 [M+H]"; Anal. calcd for C;H27N30,S,: C, 66.23;
H, 5.56; N, 8.58. Found: C, 66.16; H, 5.51; N, 8.61.

1',1""-Dimethyl-4'-(4-fluorophenyl)-5"-[(4-fluorophenyl)methylene]-dispiro[5-(3H)-
chloroindole-3,2'-pyrrolidine-3',3"-piperidine]-2(1H),4""-dione  (4k). White solid;
M.p: 228-230 °C; IR (KBr) (vmax, cm™): 1683, 1709, 3252; *H NMR (300 MHz, DMSO-
de): 1.59 (d, 1H, J=12.3 Hz, 2"-CH,), 2.00 (s, 6H, 1'-N-CHjs, 1"-N-CHj3), 3.02-3.21 (m,
4H, 6"-CH,, 2"-CH,, 5'-CHy), 3.72-3.78 (m, 1H, 5'-CH,), 4.65 (t, 1H, J=6.6 Hz, 4'-CH),
6.59-7.32 (m, 11H, Ar), 6.80 (s, 1H, C=CH), 10.53 (s, 1H, NH); *C NMR (75 MHz,
DMSO-dg): 34.63, 44.49, 44.99, 56.68, 57.02, 57.44, 65.56, 75.38, 110.66, 115.41,
115.69, 115.96, 116.25, 125.31, 127.20, 128.85, 129.51, 131.15, 131.25, 132.62, 132.74,
133.61, 134.66, 136.22, 142.74, 160.0, 161.01, 176.65, 198.19; MS m/z: 535.2 [M+H]";
Anal. calcd for C3oH26CIF,N30,: C, 67.48; H, 4.91; N, 7.87. Found: C, 67.61; H, 4.99; N,
7.84.
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T T T T T T T T T T T v T ! ' J ! ! gg 1 43

I 260 180 180 170 160 150 140 130 120 110 100 50 BO 70 1) 30 40 30 ppm

13C spectrum of 4b
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Current Data Parameters

HAME feb-28-2012
EXPNO a8
PROCNO 1

FZ - Acquisition Parameters

Date_ 20120228
Time 17.28
IKSTRUM avioo
PROBHD 5 mm PABBEO B2-
PULPROG 2g30

0 65536
SOLVENT DMS0

N& 9

Ds 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 0.5

D E1.00C usec
DE 6.00 usec
TE 300.0 K

m 1.00000000 sec
pash] 1
======== CHANNEL fl =ss=====
NuC1 1H

Pl 10.70 usec
PL1 -2.00 4B
5F0l 300.1318534 MHz
FZ - Processing parameters
&I 32768

SF 300.1300000 MHz
WOW EM

SS5E [

LB 0.30 Hz
5B L[]

PC 1.00
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Data Parameters
feb-28-2012

89

] g 6&?&33333323&@&%%@ NBONZE2E3]NTSS BCR_’X_)
8 £ oBI838000phRRNECEEC PEEE8II$9928333
SN NN\

EXPNO

PROCNC

1

F2 - Acquisition Parameters
Date_

PROBHD
PULPRCG
oD
S0OLVENT
NS

Ds

SWH
FIDRES

€l

T T I T I Y I ! ”

T T
200 180 160 140 120 100 80 60 40 20

13C spectrum of 4c

—== CHANNEL 1 =

== CHANNEL £2Z =

20120228
17.47
aviog

5 mm PAEBO BBE-

zgpg3l
65536
DMSC
504
4
17985.611 Hz
0.274439 Hz
1.8219508 sec
32768
27.800 usec
E.00 usec
300.0 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
1

75.4752953 Mz

waltzl

1H
115.00 usec
-2.00 dB

18.50 4B
22.50 dB

30€.1312005 MHz

F2 - Processing parameters
SI 32768
L L SE 75.4677490 MHz
i AP EM

0
1.00 Hz
o

1.40
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Current Data Parameters

NAME feb-29-2012
EXPNC 1
FROCNO 1

F2 - Acquisition Parameters
Date_ 20120229

Time 9.35
INSTRUM av3ion
PROBHED 5 mm PABBO BB-
PULPROG 2g30

T 65536
SOLVENT DMSO

NS 11

oS 2

SKHH £172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 90.5

o 81.000 usec
DE 6.00 usec
TE 300.0 K

Dl 1.00000000 sec
D0 1
mau===== CHANNEL fl ========
Nuci 1H

Fil 10.70 usec
PLL -2.00 dB
SFOL 300.1318534 MHz
T2z - Processing parameters
sI 32768

SE 300.1300000 MHz
WOW EM

SS5B a

1B Q.30 Hz
GB [

BT 1.00

T T T T T T T | AR T T T T

! s B

'H spectrum of 4d
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APL 77

Current Data Farameters

NAME feb-24-2012
EXPNO 12
FROCHO 1
F2 - Requisition Parameters
Date_ 20120224
Time 11.32
INSTRUM avifo
PROBHD 5 mm PABBO BE-
PULPROG zg30
TD 65536
SOLVENT DMSO
N3 12
Cs 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
A 5.3084660 sec
RG 50.6
Dw 81.000 usec
DE 6.00 usec
TE 300.0 K

HSCO D1 1.00000000 sec
DO 1

NUCL 1H

Pl 10.70 usec
FL1 -2.00 4B
SFOl 300.1318534 MH=z

FZ2 - Processing parameters
SI 32768

SF 300.1300000 MHz
WDW EM
S8B 0
L L8 0.30 £z
GB [+
AL_ ‘&__mﬁlj u PC 1.00

L | RAAAARARS LALARALALS LAAALLALAY MALAALLLLS LALAALLLL! LALLLLLLES LAALLAALL) | | RARARAMAAY AARAALAR] MAAARARASS LALAALAL) LARAAAALLY LA RARAAALALS LAARMS

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
BeaT  EEERE [l
Q=N | b Bt Ll b o 1] ol

g
'H spectrum of 4f
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o B(—m
R g HagEneRsEmoRaGcas SosRUREEYIRRANSLY ( <)
r~ © OoONNOYTAr- OO0 So
2 T EEIPOPRRRORTNENREC LRGBBRAIIISEARRES
| ‘ \\"\\V&V/%l// I NV \} %/ Current Data Parameters
HAME feb-24-2012
EXPNO 221
FROCNO 1
FZ2 - Acquisition Parameters
20120224
13.25
LINSTRUM av3g
FROBHD 5 mm PABBC BB-
FULPRCG zgpg30
T 65536
S0LVENT DM3O
NS 31z
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.68213508 sec
RG 32768
oW 27.800 usec
DE 6.00 usec
TE 300.0 K
)| 2.00000000 sec
HgCO dll 0.03000000 sec
DELTA 1.89959898 sec
TGO 1
= < CHANNEL f2 ==
CPDPRG2 waltzlé
Nuc2 1H
PCPD2 115.00 usec
PL2 -2.00 dB
PL12 18.50 dB
PL13 22.50 dB
SFO2 300.1312005 MH=z
F2 - Processing parameters
SI 32768
‘ . 1]_ i SF 75.4877805% MHz
. - . " w WCW EM
558 0
LB 1.00 A=z
G2 g
T T T r T T T I T T I ’ EC 1.40
200 180 160 140 60 40 20 0 ppm

3¢ spectrum of 4f
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Apl 74

Current Data Parameters

NAME feb-24-2012
EXPNO 2
PROCND 1
F2 - Reguisition Paramelers
Date_ 20120224
Time 10.1%
INSTRUM av30o
PRCBHD 5 mm PABEO BB-

C| PULPROG zg30
Tl 65536
SOLVENT DMSO
NS 11
Ds .
SWH 6172.839 Hz
FIL 0.094190 Hz
Iite] 5.3084660 sec
RG ED.6
oW £1.000 usec
DE .00 usec
TE 300.0 K
D1 1.000002000 sec
Do 1

== CHANNEL fl =s=s=s==

: 18

Pl 10.70 usec
PL1 -2.00 dB
SF01 300.1318534 MHz
F? - Processing parameters
51 32768
SF 300.1300000 MH=z
WDW EM
558 Q
LB 0.30 Ez
GB 4]

I f BC 1.00

RARRARRARS RARAARAALY A RARRAARALS LARARARAR] | ARAARMASY RAAARARRA) LARMARALL) LARARLAARS T T T T

13 12 11 10 9 5 4 2 ppm

N EeddE B Rdaes

'H spectrum of 4g

-
o

7

1
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Apl 74
8 3 ©2RRIBUIRBIBISIINIAN . P REEEEIRAREREEE BRUKER
< o ;ggggggggga&mmahhmm ;"": T NDOOOOoORNNOO =
2 E 3203890382 NINANNAS O ARE899998988835
| | W \\\\W// Current Data Parameters
NAME feb-24-2012
EXFNG 3
PROCNC 1
F2 - Acquisition Parameters
Dat 20120224
Tim 10.37
INSTRUM av3i0
PROBHD 5 mm PABBO EB-
PULPROG zgpg3d
D €5536
SOLVENT DMB0
NS 309
Ds 4
Cl SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 saec
HE 32768
oW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.8%999938 sec
TDO 1
——s==== CHANNEL [l ========
NUT1 13c
Fl 10.10 usec
PL1 -2.00 dB
SFOL T5.4752953 MH=z
======= CHANNEL f2 e
CEDERGZ waltzlé
nucz 1H
BCPD2 115.00 usec
PL2 -2.00 dB
PL12 18.50 dB
PL13 22.50 dB
SFC2 300.1312005 Mz
FZ - Processing parameters
51 32768
SF 75.4677803 MHz
DWW EM
58B 4]
LE 2.00 Hz
(842 0
e e B B T T | I — 1. a0
200 180 160 140 120 100 80 60 40 20 0 ppm

13C spectrum of 4g
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e OES TR CE25Y888E a5 géoo WA OMNERAIS DD
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S agééf% $3g 332%3: a8 5§§§ TEE BLBREFTOR22BERRGREE
=it N N R S Y. Y B e e i L e R R R R R R R R R

cl

AALAAL) MALRARAREY CARARS LLLARLLALS LALARALAA) RAALAALA] MMM

AARAAA RARRARRRAS RARARAMAR] MAAMMARAME MARMAMMAM HhbE AR b L |
5 4 1 0 ppm
2

14 13 12 11 10 9 8 7 6 3 2
geghsn @ e

g
'H spectrum of 4h
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Current Data Parametrers

NAME feb-27-2012
EXPNO 1
PROCHNO 1

F2 - Acquisition Parameters
Date_ z0120227

Time 9.44
INSTRUM av3oo
PROBHD 5 mm PABBO BB-
PULFROG zg30

D 63536
SOLVENT DMSO

NS 12

Ds 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
F:te] 5.3084660 sec
RG Bd

DW £1.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
Do 1
======== CHANNEL fl =ses====
NUC1 1H

P1 10.70 usec
PL1 -2.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
SI 32768

SF 300.1299944 MHz
wWow EM

S5B 0

LB 0.30 Ez
GB a

FC 1.00
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& R 88°329388532333%8% © ¥NQEITRONIERT D
"] o ged - L R = R =R R T R < R h'q Bgail g g g.; o
o = NN APARANEANNET L 2855999299383 83
NRME feb-27-2012
EXENO 2
FROCTNOC 1
F2 - Acquisition Parameters
Date_ 20120227
Time 9.49
INSTRUM avigo
PROBHD 5 mm PAEBC EB-
PULPRCG zgpag30
TD 65536
SOLVENT DMB0
NS 534
DS 4
SWH 17985.811 Hz
le FIDRES 0.274439 Hz
AQ 1.8213508 sec
RG 32768
27.800 usec
6.00 usec
200.0 K
2.00000000 sec
0.03000000 sec
1.899%9998 sec
=== CHANMNEL 1
RUC1
Pl 10
PL1 -2.00 dB
P01 T5.4752853 MHz
==== = CHANNEL f2 -
CPDERGZ waltzlé
NOC 1H
PCED2 115.00 usec
FLZ -2.00 4B
PL12 18.50 dB
PL13 22.50 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
5T 32768
S 75.4677490 MHz
WoW EM
558 ]
LB 1.00 Hz
GB 4]
T T N T T v I j T T I T T ) I ’ i T I v PO 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm

3¢ spectrum of 4h
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Current Data Parametlers

MNAME feb-29-2012
EXPNO 3
PROUCNG 1

F2 - Acquisition Parameters

Date_ 20120229
Time 9.58
INSTRUM aviog
PROBHD 5 mm PABBO EB
PULPROG zg30

™ 65536
SCLVENT DMSO

NS 12

DS K3

SWH 6172.839 Hz
FIDRES 0.094190 Kz
MG 5.3084660 sec
RG 80.6

jalt] 81.000 usec
DE 6.00 usec
TE 300.0 K
Dl 1.00000000 sec
DO 1

sm==—m== CHANNEL f1 =-

Nucl i

Pl 10.70 usec
PL1 -2.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
Si 32768

5P 300.1300000 MHz
WLW EM
55B 0

LB 0.30 Hz
GB 0

PC 1.00

)

g
'H spectrum of 4i

e R

e ]
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Current
NAME
EXPNO
PROCNC

24

Data Parameters
feb-20-2012
4

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
BULPRCG
D
SCLVENT
N5

s

SWEH
FIDRES
AQ

RG

OW

DE

TE

b B

dll
DELTA
TDO

NUC1
Pl
PL1
SFO1

CPDPRGZ
NuC2
PCPD2
PLZ
PL12
PL13
SFO2

F2 - Pro

" I i ! ' T N T T " T T T T T

3¢ spectrum of 4i

I
200 180 160 140 120 100 80 60 40 20

20120229
10.00
av3iol

5 mm PAEBO BBE-
zgpg30
65536
DMSC
1024
4
17985.611 Hz
G.274435 Hz
1.8219508 sec
32768
27.800 usec
6.00 usec
300.0 K
2.00000000 sce
0.03000000 sec
1.8999993%8 sec

CHANNEL f1

10.10 usec
-2.00 dB
75.4752953 MHz

CHARNEL {2 ====
waltzlé
1H
115.00 usec

-2.00 dB

18.50 4B

22.50 dB

300.1312005 MHz

cessing parameters
32768
V5.4877867 MHz
EM
(1]
1.00 Ez

4]
1.40
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APL 76 v
o= 0 O o= W 00 o e e - o e e e e e W 90w Wy
S RS RELRERERERERENANEREEa 282488

Current Data Parameters
NAME feb-24-2012
EXPNO 15
FROCHO 1

F2 - Acquisitien Parameters
Date_ 20120224

Time 11.41
INSTRUM av300
PRCEHD 5 nmmm PABEO BBE-
FULPROG zg30

o 65536
SOLVENT DMSO

NS 16

s 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 90.5

oW 41.000 usec
DE 6.00 usec
TE 300.0 K

D1 1.00000000 sec
DO 1
=e=====sw CHANNEL fl1 ==s=====
NuC1 18

Pl 10.70 usec
PL1 2.00 dB
SFOL 300.1318534 MHz
F2 - Processing parameters
51 32768

F 3060.1299%77 MHz
WOW EM

S55B a

L] 0.30 Hz
GB o
EC i.00

14 13 12 11

"'r'”.".q'n.”‘"]".”.".v.n‘u.q.n.”..‘. l”YHlle-u-l N AAAAAAAMA RARAALA:

4 i b g

'H spectrum of 4j
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@ oo 0N O T BRUKER
b4 It s R R 3839353338RRNIBYL
2 B SESHRRARNRANNYNNE LILEBIYISEBBBYIR
‘ | '\\W\W/ \'\\\\“W// Current Data Parameters
NAME feb-24-2012
EXPNOC 16
PROCNO 1
F2 - RAcquisition Parameters
Date_ 20120224
Time 11.58
INSTRUM avi0g
PROBHD 5% mm PAEBO BB-
PULPROG zgpg30
D 65536
SCLVENT DMSC
NS 733
Ds 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768
/ oW 27.800 usec
N ///,' DE 6.00 usec
TE 200.0 K
§ D1 2.00000000 sec
dil 0.03000800 sec
DELTA 1.89999998 sec
DO 1
======== CHANNEL £l ========
nucl 13cC
Fl 10.10 usec
PL1 -2.00 42
SFO1 75.47529853 MHz
= CHANNEL £2 =
CPDFPRGZ waltzlé
Nucz 1H
ECPD2 115.00 usec
PL2 -2.00 dB
PL1Z 18.50 dB
FL13 22.50 dB
SFOZ 30C.1312005 MHz
F2 - Processing parameters
sI 32768
SF 75.4677839 MHz
e — . > y Y o WOW EM
558 0
LB 1.00 Hz
GRE 0
" T " T T i T i T T T " T T T i T T ) je 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm

13C spectrum of 4j
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'H spectrum of 4k
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Current Data Parameters

NAME feb-24-2012
EXPNO 14
BROCHO 1

Fa Acquisition Parameters
Date_ 20120224
Time 11.37
INSTRUM avi00
PROBHD 5 mm PABEC BE-
PULPROG zg30

] 65536
SOLVENT DMSC

NS 16

o8 2

5WH 6172.839 Hz
FIDRES 0.094190 Ez
AD 5.3084660 sec
RG 101.6

W 81.000 usec
jeic) 6.00 uses
IE 300.0 K
D1 1.00000000 sec
TDO 1
zz====e= CHANNEL fl mmmameme
NUC1 180

Fl 10.70 usec
PL1 -2.00 dB
SFCol 300.1318534 MH=z
I'2 - Processing parameters
s8I 32768

5F 300.1299974 MiHz
WDW EM

55B 0

LB 0.30 Hz
GE o

BPC 1.00
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2 & CE8RYBENBR2RBRFAEBTE DEINRNRQNILRATOD u
@ e ceYs3gndrCaghHOKKng 2“‘&2“!“‘.1@.“‘!@@"’:*“’.
2 T EEEORnESLRNNNNT TR T RE8LLHBIIISIBRRZI
| | \\ \N W) | N'W/ Current. Data Parameters
NAME feb-24-2012
EXPNO 49
PROCNOC 1
FZ - Acquisition Parameters
Date_ 20120224
Time 17.08
INSTRUM aviogd
PROBHD 5 mm PAEBC BB-
PULFROG zgpg30
D 65036
SOLVENT CMSO
NS 301
ns 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768
oW 27.800 usec
DE 6.00 usec
TE 300.0 X
Dl 2.00000000 sec
dll 0.02000000 sec
DELTA 1.859989998 sec
E TDO 1
CHANNEL 1 =
13C
10.10 usec
-2.00 4B
75.4752853 MHz
PCPD2 115.00 usec
PL2 -2.00 4B
FLl2 13.50 dB
FL13 22.50 dB
SFOZ 300.1312005 MHz
F2 Processing parameters
ST 32768
S 75.4677838 MHz
WDW EM
58B i)
LB 1.00 Hz
GE 0
" T i T T T T T T i T " T " T T T " T i I ) BC .40
200 180 160 140 120 100 80 60 40 20 0 ppm

3¢ spectrum of 4k
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ORTEP diagram of compounds 4a ((CCDC 883122)
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