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Cu(l)-Catalyzed Tandem Decar boxylative/C-H activation Coupling
reaction of Cyclic diketone, proline and alkyne: Synthesis of a-

alkynylated pyrrolidine-oxyindoles

Atul Kumar*, Mukesh Kumar, Lalit Prakssh Gupta aidneesh Kumar Gupta
Medicinal and Process Chemistry Division, CSR-Central Drug Research Institute,
Lucknow-226001, India
General Information: All the reagents and solvents were purchased fragm&Aldrich or Merck
chemical Co. and were used directly without anythier purification. Organic solutions were
concentrated under reduced pressure on a Buchyrexaporator. The progress of reaction was checked
by thin-layer chromatography. The plates were \izad first with UV illumination followed by iodine
'"HNMR spectra were recorded at 200 or 300 MHz uSingcker DRX-200 or 300 spectrometer and are
reported in parts per million (ppm) on thescale relative to tetramethylsilane as an intesta@hdard.
Coupling constantsJ) reported in HzZ-*CNMR spectra were recorded at 50 or 75 MHz. Masstsp
were obtained using JEOL SX-102 (ESI) instrumetentental analysis was performed using a Perkin-
Elmer autosystem XL analyzer.
Typical Procedure for the Synthesis of a-alkynylated pyrrolidine-oxyindoles (4a-n): Typical
procedure for the synthesis @falkynylated pyrrolidine-oxyindolda, Cul (0.038 mg, 20 mol %) was
added to a solution of prolingg, 1.5 mmol, 0.173 mg) in acetinitrile (5 mL). Thexiare was stirred for
10 min under nitrogen atmosphere at room temperatand then isatinlg, 1 mmol, 0.147 mg), and
alkyne @a, 2 mmol, 0.204 mg) was added to the reaction mexé&und reaction was heated in a oil bath at
100°C with stirring under nitrogen atmosphere untitngetion of reaction monitored through TLC.
Upon completion (6-8 h) of the reaction, the migtwas then cooled to room temperature and filtered
celite. The filtrate was concentrated under redupezksure to give the crude material, which was
purified by column chromatography on silica gelugit: EtOAc/hexane), and affordedsubstituted
pyrrolidine-oxyindoleda-n in good to excellent yield.
Typical Procedure for the Synthesis 6a-b: Cul (0.038 mg, 20 mol %) was added to a solutioprofine
(2a, 1.5 mmol, 0.173 mg) in acetinitrile (5 mL). Thaxtare was stirred for 10 min under nitrogen
atmosphere at room temperature, and then added@uéylene-1,2-dionda (1 mmol, 0.182 mg), and
phenyl acetylene3g, 2 mmol, 0.204 mg). The reaction was then heatetb@°C in a oil bath with
stirring under nitrogen atmosphere until completioh reaction monitored through TLC. Upon

completion (6-8 h) of the reaction, the mixture waesn cooled to room temperature and filtered ditece
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The filtrate was concentrated under reduced pressugive the crude material, which was purified by
column chromatography on silica gel (eluent: EtOwaane), and afforded desiréd-b in good to
excellent yield.

Typical Procedure for the Synthesis of 8a-c: Cul (0.038 mg, 20 mol %) was added to a solution of
proline @a, 1.5 mmol, 0.173 mg) in acetinitrile (5 mL). Thexmre was stirred for 10 min under
nitrogen atmosphere at room temperature, and tddadaaceanthrylene-1,2-dioda (1 mmol, 0.232
mg), and phenyl acetylen8a, 2 mmol, 0.204). The reaction was then heated tD8°C in a oil bath
with stirring under nitrogen atmosphere until coetigih of reaction monitored through TLC. Upon
completion (6-8 h) of the reaction, the mixture waesn cooled to room temperature and filtered ditece
The filtrate was concentrated under reduced pressugive the crude material, which was purified by
column chromatography on silica gel (eluent: EtOwaane), and afforded desir&d-c in good to
excellent yield.

Typical Procedure for the Synthesis of 10: Cul (0.038 mg, 20 mol %) was added to a solution of
proline @a, 1.5 mmol, 0.173 mg) in acetinitrile (5 mL). Thextare was stirred for 10 min under
nitrogen atmosphere at room temperature, and théedalH-indene-1,2,3-triorga (1 mmol, 0.160 mg),
and phenyl acetylen®4, 2 mmol, 0.204). The reaction was then heated it08°C in a oil bath with
stirring under nitrogen atmosphere until completioh reaction monitored through TLC. Upon
completion (6-8 h) of the reaction, the mixture waesn cooled to room temperature and filtered ditece
The filtrate was concentrated under reduced pressugive the crude material, which was purified by
column chromatography on silica gel (eluent: EtOwsane), and afforded desird@® in good to

excellent yield.

Characterization Data of Synthesized compounds

3-(2-(Phenylethynyl)pyrrolidin-1-yl)indolin-2-one (4a): Physical state: soliH NMR (300 MHz,
CDCl3) 6 (ppm): 1.91-1.60 (m, 3H), 2.17-2.14 (m, 1H), 2.80Jt 7.2 Hz,

2H), 4.80 (t,J = 7.1 Hz, 1H), 6.60 (s, 1H), 7.12-6.94 (m, 8HRF(d,J=7.1
@E§: N Hz, 1H), 9.34 (s, 1H)**C NMR (75 MHz, CDCl5) & (ppm): 26.5, 33.3, 48.5,
N ° 70.9, 79.2, 110.6, 113.6, 121.6, 125.6, 126.4,11,2127.8, 129.2, 132.4, 132.8,
> 138.7, 139.4, 141.5, 181.1R (K Br): 3480,2921,3021, 2135, 1678 cth ESI
MS (m/2): 303 (M+H)". Anal. Calcd. for GoH1gN>O: C, 79.44; H, 6.00; N, 9.26; Found: C, 79.48; H,
6.02; N, 9.22.

5-Chlor o-3-(2-(phenylethynyl)pyrrolidin-1-yl)indolin-2-one (4b): Physical state: solidd NMR (300
MHz, CDCIl3) é (ppm): 1.60-150 (m, 1H), 1.86-1.82 (m, 2H), 2.11-2.04 (m,

. N 1H), 2.69-2.64 (m, 2H), 4.66 (8, = 6.9Hz, 1H), 6.52 (s, 1H), 6.87-6.81 (m,
mo 2H), 7.08-6.96 (m, 2H), 7.15 (dd,= 8.2Hz, 8.3Hz, 4H), 9.99 (s, 1H)FC
H
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NMR (75 MHz, CDClI3) & (ppm): 28.9, 31.0, 48.2, 70.6, 111.3, 125.5, 125.7, 12R27.3, 128.0, 128.4,
129.2, 132.8, 133.0, 138.5, 138.9, 141.4, 17@R6(K Br): 3440,2910,3034, 2201, 1680 cm ESI MS
(m/2): 337 (M+H)'". Anal. Calcd. for GgH.7CIN,O: C, 71.32; H, 5.09; N, 8.32; Found: C, 71.345t)7;
N, 8.33.
5-Bromo-3-(2-(phenylethynyl)pyrrolidin-1-yl)indolin-2-one (4c): Physical state: solidH NMR (300
MHz, DM SO-dg) 6 (ppm): 0.85-0.55 (m, 2H), 1.39-1.22 (m, 4H), 3.23 (t,
N N J = 7.2Hz, 1H), 5.51 (s, 1H), 5.66 @ = 8.2Hz, 1H), 5.77-5.75 (m, 1H),
\CENS:O 5.84 (s, 1H), 5.95 (d] = 5.9Hz, 3H), 6.22 (dd] = 8.2Hz, 8.2Hz, 1H), 9.36
4 (s, 1H):*C NMR (50 MHz, DM SO-dg) & (ppm): 26.1, 30.3, 47.8, 70.3,
77.6,111.6,112.5,125.1, 127.1, 127.9, 128.5,6.282.0, 132.7, 133.2, 138.0, 141.6, 17V (K Br):
3390, 2919, 3019, 2224, 1665 cth ESI MS (m/z): 381 (M+H)". Anal. Calcd. for GoH:7BrN,O: C,
63.00; H, 4.49; N, 7.35; Found: C, 63.05; H, 4X37.36.
5-Nitro-3-(2-(phenylethynyl)pyrrolidin-1-yl)indolin-2-one (4d): Physical state: solidH NMR (300
MHz, DM SO-dg) 6 (ppm): 0.58-0.36 (m, 3H), 0.86 (br, s, 1H), 1.65-1.60
on (Nj\©] (m, 2H), 3.29 (br, s, 1H), 5.59-5.58 (br, s, 1H),B(t,J = 2.6Hz, 2H), 5.96
mo (t, J = 6.4Hz, 4H), 6.51 (br, s, 1H), 7.03-6.99 (m, 18,03 (s, 1H)*C
" NMR (75 MHz, DM SO-dg) 6 (ppm): 26.6, 30.8, 48.6, 70.9, 77.8, 110.5,
121.6, 125.6, 127.2, 127.5, 127.7, 128.6, 133.9,5,.3.38.1, 141.9, 149.3, 179IK (KBr): 3460,2930,
3034, 2205, 1666 cm ESI MS (m2): 348 (M+H)'". Anal. Calcd. for GoH17N3O3: C, 69.15; H, 4.93; N,
12.10; Found: C, 69.18; H, 4.89; N, 12.12.
5-Fluor 0-3-(2-(phenylethynyl)pyrrolidin-1-ylindolin-2-one (4e): Physical state: solidH NMR (300
MHz, CDCl3) ¢ (ppm): 1.96-1.88 (m, 2H), 2.22-2.12 (m, 2H), 2.78Jt
6.6Hz, 2H), 4.77 (t) = 6.7Hz, 1H), 6.60 (br, 1H), 6.76 (d#i= 7.7Hz, 7.6Hz,
F\@(S:O\\ 1H), 6.89-6.85 (m, 1H), 6.96 (dd,= 8.9Hz, 8.8Hz, 1H), 7.05 (t, J = 3.3Hz,
N 2H), 7.16 (t,J = 3.6Hz, 3H), 8.82 (s, 1H)*C NMR (75 MHz, CDCl3) &
S (ppm): 26.6, 31.048.2, 70.7, 110.6, 110.7, 113.6, 113.9, 115.5,8, 1125.8,
127.2, 128.0, 128.2, 128.3, 132.8, 133.2, 138.9,11356.0, 159.2, 178.9R (KBr): 3455,2940,3025,
2230, 1670 cil; ESI MS (m/2): 321 (M+HY). Anal. Calcd. for GoH17FN,O: C, 74.98; H, 5.35; N, 8.74;
Found: C, 74.99; H, 5.38; N, 8.71.
5-10do-3-(2-(phenylethynyl)pyrrolidin-1-yl)indolin-2-one (4f): Physical state: solidH NMR (300
MHz, CDCI3) 6 (ppm): 1.66-1.56 (m, 2H), 1.96-1.88 (m, 1H), 2.19-2.12
(m, 1H), 2.75-2.70 (m, 2H), 4.75 (= 7.2Hz, 1H), 6.60 (br, s, 1H), 6.75 (d,

I\@(S: A\ J = 8.2Hz, 1H), 7.03-7.00 (m, 2H), 7.17-7.15 (m, AFB7 (ddJ = 8.7Hz,
N 8.1Hz, 1H), 9.04 (s, 1H}*C NMR (75 MHz, CDCls) é (ppm): 27.2, 31.8,
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48.9, 71.6, 84.9, 113.1, 126.1, 127.8, 128.5, 12832.9, 133.2, 135.3, 138.5, 139.4, 141.5, 181R0;
(KBr): 3477,2920,3045, 2209, 1675 ch ESI MS (m/2): 429 (M+H)'". Anal. Calcd. for GoH17IN-O: C,
56.09; H, 4.00; N, 6.54; Found: C, 56.15; H, 4816.52.
1-M ethyl-3-(2-(phenylethynyl)pyrrolidin-1-yl)indolin-2-one (4g): Physical state: solidH NMR (300
MHz, CDCl3) 6 (ppm): 1.61-1.54 (m, 1H), 1.81 (br, s, 2H), 2.73 It=
N 7.4Hz, 2H), 3.19 (s, 3H), 4.73 (br, s, 1H), 6.441¢d), 6.81 (br, 3H), 7.02-
CCS:O 6.87 (m, 5H), 7.27-7.20 (m, 2H}*C NMR (75 MHz, CDCl3) é (ppm):
N\CH3 10.5, 19.7, 26.4, 28.9, 31.0, 41.0, 48.0, 70.73,7808.0, 121.1, 125.6, 125.8,
126.2, 126.7, 127.3, 128.7, 132.1, 132.9, 139.8,314177.2;IR (KBr):
3465,2921,3020, 2200, 1680 ¢ ESI MS (m/2): 317 (M+H)'". Anal. Calcd. for G;H,oN20: C, 79.72;
H, 6.37; N, 8.85; Found: C, 79.74; H, 6.33; N, 8.86
1- Ethyl -3-(2- (phenylethynyl)pyrrolldln 1-yl)indolin-2-one (4h): Physical state: solidH NMR (300
MHz, CDClI3) é (ppm): 1.36 (t,J = 6.9Hz, 3H) 1.59-1.50 (m, 1H), 1.80-
YN 1.70 (m, 2H), 2.09-2.04 (m, 1H), 2.69-2.63 (m, &BH4 (q,J = 6.8Hz, 2H),
©:§=O 4.69 (t,J = 6.4Hz, 1H), 6.51 (br, s, 1H),6.95-6.8#h, 5H), 7.18-7.01 (m,
4H); IR (KBr): 3463, 2919, 3021, 2205, 1678 chm ESI MS (m/2): 331
(M+H)". Anal. Calcd. for GHxN,0: C, 79.97; H, 6.71; N, 8.48; Found: C,
79.99; H, 6.69; N, 8.49.
3-(2-(Phenylethynyl)pyrrolidin-1-yl)-1-propylindolin-2-one (4i): Physical state: solidH NMR (300

MHz, CDCl3) é (ppm): 0.94 (t,J = 7.4Hz, 3H), 1.72-1.63 (m, 3H), 1.88-
N 1.84 (m, 2H), 2.15-2.07 (m, 1H), 2.74-2.68 (m, 2B8)79-3.57 (m, 2H),
@(S:O 4.75 (t,J = 7.1 Hz, 1H), 6.49 (s, 1H), 6.86 @@= 8.7Hz, 1H), 6.92-6.90 (m,
A 2H), 7.07-6.95 (m, 5H), 7.30-7.26 (m, 1HJC NMR (75 MHz, CDCls) o
8 (ppm): 10.5, 19.7, 26.4, 28.9, 31.0, 41.0, 48.0, 70.73,7808.0, 121.1,

125.6, 125.8, 126.2, 126.7, 127.3, 128.7, 132.2,913.39.7, 143.3, 177.2R (KBr): 3440,2910,3027,
2225, 1677 ci; ESI MS (m/2): 345 (M+H)'". Anal. Calcd. for GsH24N-O: C, 80.20; H, 7.02; N, 8.13;
Found: C, 80.23; H, 7.01; N, 8.12.

1-Butyl-3-(2-(phenylethynyl)pyrrolidin-1-yl)indolin-2-one (4j): Physical state: solidH NMR (300
MHz, CDCl3) é (ppm): 0.88 (t,J = 7.3 Hz, 1H), 1.31-1.22 (m, 2H), 1.61-1.56

N (m, 3H), 1.85 (dJ = 6.2Hz, 2H), 2.13-2.08 (m, 1H), 2.73 (br, s, 2BlB5-3.55
©:§=o (m, 1H), 3.76-3.69 (m, 1H), 4.76 (br, s, 1H), 6(#2, s, 1H), 6.86-6.80 (m, 3H),
6.91 (d,J = 6.9Hz, 1H), 7.02-6.95 (m, 4H), 7.24-7.19 (m, 1H§ (KBr): 3420,

} 2930, 3019, 2229, 1681 ch ESI MS (m/2): 359 (M+H)". Anal. Calcd. for

Ca4H26N20: C, 80.41; H, 7.31; N, 7.81; Found: C, 80.447t29; N, 7.82.
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1-Benzyl-3-(2-(phenylethynyl)pyrrolidin-1-yl)indolin-2-one (4k): Physical state: solidH NMR (300
MHz, CDCl3) ¢ (ppm): 1.64-1.52 (m, 1H), 1.85 (br, s, 2H), 2.12-2.10 (H),

2.74 (d,J = 6.5Hz, 2H), 4.70 (d] = 15.5Hz, 1H), 5.09 (d] = 15.6Hz, 1H), 6.46
©j§‘0\\ (s, 1H), 6.69 (dJ = 7.6Hz, 1H), 6.82 (d] = 7.3Hz, 2H), 6.91 () = 7.4Hz, 1H),
N 6.99-6.94 (m, 3H), 7.05 (d,= 6.8Hz, 1H), 7.19-7.10 (m, 7H)R (KBr): 3427,
d 2950, 3015, 2220, 1672 €mESI MS (m/2): 393 (M+H)". Anal. Calcd. for
CoH24N2O: C, 82.62; H, 6.16; N, 7.14; Found: C, 82.646H3; N, 7.12.

3-(2-(p-Tolylethynyl)pyrrolidin-1-yl)indolin-2-one (4l): Physical state: soliddH NMR (300 MHz,
N CDCl3) 6 (ppm): 1.93-1.79 (m, 4H), 2.21 (s, 3H), 2.79-2.74 (m, 24Y3
(Nt\a (t, J = 8.0Hz, 1H), 6.54 (br, s, 1H), 7.00-6.91 (m, 7AR5-7.20 (m, 1H),
CESEO 9.07 (s, 1H)*C NMR (75 MHz, CDCls) é (ppm): 20.3, 26.3, 31.1, 48.2,
: cH; | 70.7, 78.8, 110.3, 121.3, 125.3, 126.1, 126.2,3,28B28.8, 129.7, 131.2,
136.6, 139.1, 141.2, 180.8R (KBr): 3455, 2960, 3054, 2264, 1676 ¢nESI MS (m/z): 317 (M+H)'.
Anal. Calcd. for GiH2oN20: C, 79.72; H, 6.37; N, 8.85; Found: C, 79.746E34; N, 8.83.
3-(2-(m-Tolylethynyl)pyrrolidin-1-yl)indolin-2-one (4m): Physical state: solidH NMR (300 MHz,
CDCl3) 6 (ppm): 1.90-1.72 (m, 4H), 2.24 (s, 3H), 2.80-2.73 (m, 2HY,7
(t, J = 8.1Hz, 1H), 6.51 (br, s, 1H), 7.03-6.94 (m, 6HR8-7.19 (m, 1H),
@\/S{O\\ cHs | 7.75 (s, 1H), 9.09 (s, 1H)R (KBr): 3458, 2970, 3025, 2245, 1679 ¢m
N ESI MS (m/2): 317 (M+H)". Anal. Calcd. for GiHoN>O: C, 79.72; H,
6.37; N, 8.85; Found: C, 79.73; H, 6.34; N, 8.84.
Methyl 3-(1-(2-oxoindolin-3-yl)pyrrolidin-2-yl)propiolate (4n): Physical state: solidH NMR (300

Yy MHz, CDCl3) 6 (ppm): 2.24-1.80 (m, 4H), 2.67 (] = 6.6Hz, 2H), 3.47 (s,

(Nt\(o 3H), 4.66 (t,J = 7.3Hz, 1H), 6.94-6.83 (m, 3H), 7.19-7.14 (m, 2B)35 (s,
@:sto T > 1 1H); C NMR (75 MHz, CDCl3) é (ppm): 22.0, 30.6, 31.2, 47.6, 51.0, 71.6,

H 110.1, 121.2,125.2, 125.8, 129.1, 133.4, 141.6,044.61.9, 179.9,R (KBr):
3480, 2967, 3025, 2325, 1723, 1680 ¢S MS (m/2): 285 (M+H)". Anal. Calcd. for GH16N-Os: C,
67.59; H, 5.67; N, 9.85; Found: C, 67.62; H, 5/899.83.
2-(2-(Phenylethynyl)pyrrolidin-1-yl)acenaphthylen-1(2H)-one (6a): Physical state: solid'H NMR
(300 MHz, CDCl3) é (ppm): 1.78-1.61 (m, 4H), 2.46 (br, s, 1H), 2.65 (br, s,
o N 1H), 4.76 (br, s, 1H), 6.55 (s, 1H), 6.72 {d= 7.1Hz, 1H), 6.94-6.85 (m, 3H),
[ ) N 7.23 (t,J = 6.9Hz, 1H), 7.51 (t) = 8.1Hz, 1H), 7.74 (t) = 7.6Hz, 1H), 7.84 (d,
O J = 8.2Hz, 1H), 8.06-8.02 (m, 2H)R (KBr): 3029, 2980, 2201, 1720 &m
ESI MS (m/2): 338 (M+H)". Anal. Calcd. for GH1gNO: C, 85.43; H, 5.68; N,
4.15; Found: C, 85.46; H, 5.66; N, 4.12.
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2-(2-(p-Tolylethynyl)pyrrolidin-1-yl)acenaphthylen-1(2H)-one (6b): Physical state: solid*H NMR

®

()

N\

(J

CH3

(300 MHz, CDCl3) 6 (ppm): 1.81-1.67 (m, 4H)2.12 (s, 3H), 2.46-2.35 (m,
1H), 2.66-2.61 (m, 1H), 4.77 (br, 1H), 6.58 (s, 1668 (d,J = 7.8Hz, 2H),
6.76 (d,J = 7.8Hz, 2H), 7.29 (br, 1H), 7.58 @,= 7.3Hz, 1H), 7.79 () =
7.6Hz, 1H), 7.89 (dJ = 8.4Hz, 1H), 8.14 (dd) = 8.2Hz, 6.7Hz, 2H)*C
NMR (75 MHz, CDCl3) ¢ (ppm): 20.1, 21.8, 25.7, 28.8, 30.4, 31.1, 32.9,

49.0, 69.8, 81.8, 113.2, 122.0, 122.6, 124.5, 1283.2, 127.4, 127.9, 130.0, 130.1, 130.5, 131131,7,
135.3, 136.2, 138.4, 139.1, 141.6, 202R;(KBr): 3030, 2970, 2265, 1718 &nESI MS (m/z): 352
(M+H)". Anal. Calcd. for GsH1NO: C, 85.44; H, 6.02; N, 3.99; Found: C, 85.486H)1; N, 3.94.

2-(2-(Phenylethynyl)pyrrolidin-1-yl)aceanthrylen-1(2H)-one (8a): Physical state: solidH NMR (300

\

96

O,

e

N

\

MHz, CDCl3) é (ppm): 1.82-1.60 (m, 3H), 2.15-2.08 (m, 1H), 2.45-2.40 (m,
1H), 2.69-2.61 (m, 1H), 4.79 (,= 6.6Hz, 1H), 6.61 (s, 1H), 6.91-6.76 (m,
5H), 7.47 (tJ = 8.4Hz, 1H), 7.61 () = 7.5Hz, 1H), 7.72 (1) = 7.5Hz, 1H),
7.93 (d,J = 8.6Hz, 1H), 8.13 (dJ = 8.4Hz, 1H), 8.65 (s, 1H), 9.21 @=
8.6Hz, 1H);*C NMR (75 MHz, CDCls) é (ppm): 26.6, 31.4, 50.1, 70.9,

83.0, 123.0, 125.3, 125.6, 125.7, 126.3, 126.7,312128.2, 128.6, 129.1, 129.4, 132.4, 133.6, 133.7
134.0, 136.5, 140.3, 203.5R (KBr): 3031, 2975, 2260, 1721 €mESI MS (m/2): 388 (M+H)". Anal.
Calcd. for GgH21NO: C, 86.79; H, 5.46; N, 3.61; Found: C, 86.815H4; N, 3.59.
2-(2-(p-Tolylethynyl)pyrrolidin-1-yl)aceanthrylen-1(2H)-one (8b): Physical state: solid’H NMR
(300 MHz, CDCl3) é (ppm): 1.86-1.69 (m, 3H), 2.07 (s, 3H) 2.19-2.14 (m, 1H%0-2.45 (m, 1H), 2.73-

e

o

N\

CHg3

2.65 (m, 1H), 4.83 (] = 7.2Hz, 1H), 6.62 (s, 1H), 6.73 {t= 8.8Hz, 4H),
7.24 (d,J = 4.6Hz, 1H), 7.53 (1) = 8.4Hz, 1H), 7.65 (1) = 7.4Hz, 1H),
7.76 (t,J = 7.8Hz, 1H), 7.98 (d] = 8.6Hz, 1H), 8.18 (d] = 8.4Hz, 1H),
8.70 (s, 1H), 9.25 (dJ = 8.5Hz, 1H);*C NMR (75 MHz, CDCls) ¢

(ppm): 20.2,25.8, 28.9, 30.6, 49.2, 70.2, 82.2, 122.2, 1248,7, 124.9,

125.3, 125.8, 126.5, 127.8, 128.0, 128.2, 128.9,313131.5, 131.9, 132.8, 135.8, 136.2, 139.3,7143.
202.8;IR (KBr): 3032, 2960, 2255, 1719 dmESI MS (mV2): 402 (M+HY)". Anal. Calcd. for GgH23NO:
C, 86.75; H,5.77; N, 3.49; Found: C, 86.78; H4A5N, 3.48.

2-(2-((4-(Tert-butyl)phenyl)ethynyl)pyrrolidin-1-yl)aceanthrylen-1(2H)-one(8c):

LI

8
&

\

Physical state:
solid; *H NMR (300 MHz, CDCls) 6 (ppm): 1.10 (s, 9H), 1.88-1.74 (m,
3H), 2.19-2.13 (m, 1H), 2.52-2.47 (m, 1H), 2.69)( 8.4Hz, 1H), 4.83 (t,
J = 7.5Hz, 1H), 6.68 (s, 1H), 6.77 (@= 8.3Hz, 2H), 6.93 (dJ = 8.3Hz,
2H), 7.30 (t,J = 6.6Hz, 1H), 7.56 (dJ = 6.8Hz, 1H), 7.67 (d) = 7.6Hz,

1H), 7.78 (d,J = 7.9Hz, 1H), 8.01 (dJ = 8.6Hz, 1H), 8.20 (dj = 8.4Hz,

1H), 8.73 (s, 1H), 9.26 (d, = 8.5Hz, 1H):*C NMR (75 MHz, CDCls) é (ppm): 25.5, 29.9, 30.4, 33.2,
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48.7, 69.8, 81.6, 121.8, 123.9, 124.2, 124.4, 12#8.6, 125.5, 126.2, 127.5, 127.8, 128.0, 121%86,2,
131.5, 132.4, 135.5, 138.7, 143.3, 149.1, 200R5(K Br): 3018, 2960, 2265, 1723 E€mESI M S (m/2):
444 (M+H)'. Anal. Calcd. for GHoNO: C, 86.65; H, 6.59; N, 3.16; Found: C, 86.686t58; N, 3.14.
2-(2-(Phenylethynyl)pyrrolidin-1-yl)-1H-indene-1,3(2H)-dione(10a): Physical state: solid®H NMR
(300 MHz, CDCl3) 6 (ppm): 2.29-2.12 (m, 2H), 2.70 (§,= 8.3Hz, 3H), 3.34-3.26 (m, 1H), 5.93 (s, 1H),
6.58 (s, 1H), 7.24-7.19 (m, 2H), 7.35 M7= 7.2Hz, 2H), 7.45 (t) = 7.3Hz, 2H),
7.51 (d,J = 7.3Hz, 1H), 7.60 (t) = 7.1Hz, 1H), 7.91 () = 7.4Hz, 1H);®*C NMR
(75 MHz, CDCl3) ¢ (ppm): 22.9, 26.5, 44.8, 99.4, 115.0, 122.4, 124.6, 1286,0,
0 /4 127.7, 127.9, 128.6, 132.2, 133.4, 135.4, 138.7,314.69.5)R (KBr): 3040, 2961,
2280, 1722 cil; ESI MS (M/2): 316 (M+H)'". Anal. Calcd. for GH1;NO,: C, 79.98;
H, 5.43; N, 4.44; Found: C, 79.99; H, 5.41; N, 4.41

O

N

Spectral data (1H NMR and 13C NMR) of all the synthesised compounds.

MKM-108

B M

T T T T T T T T T T T T T T T T T T T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 ppm

E £ E i el

Figure 1. "H Spectrum of 4a
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MKM-0108
NAME 38U sept 201
EXPNO 110
PROCNO 1
F2 - Acquisition Parar
Date_ 20110930
Time 2.40
N PEOBD. 5 mm GRP
mm
536
0 SOLVENT cocl
N NS 512
H DS 4
4a SWH 18028.846
FIDRES  0.27509¢
AQ 1.8175818 <
RG 6.35
bW 27733 us
DE 6.00 use:
TE 673.2 K
DI 200000000
di1_ 0.03000000
DELTA  1.8999999
D0 1
—=mzemm CHANNEL
NUCT 13C
P1 8.70 usec
PL1 -3.00dB
SFO1 75.475295.
CHANNEL
waltz1
1H
80.00 L
-1.00dB
T T T T 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 10 0 ppm
Figure 2. ~“C Spectrum of 4a
MKM-0110
N
el AN
(o]
N
H
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
< el < il =2l =
~ <lail=ll+ - ol —lail [+

Figure 3. 'H Spectrum of 4b
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MKM-110

Current Data Parameter:
NAME 19 0CT 2012C
EXPNO 150
PROCNO 1

F2 - Acquisition Parame¢
Date_ 20121020

Time
INS’
PROBHD 5mm QNP 1t
PULPROG
D 36

SOLVENT CDCI3
NS 2
DS
SWH 18028.846 H:
FIDRES 0.275098 H
AQ 1.8175818 sec
RG 2050
bW 27.733 usec
DE 15.00 usec
TE g
D1 2.00000000 sec
D11 0.03000000 se
TDO

== CHANNEL 1

13C
8.15 usec

PL1 -3.00 dB
PL1W 55.13059616
SFO1 75.4752953 M

= == CHANNEL f2
CPDPRG2 waltz16
NUC2 H
r T T 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 10  ppm

Figure 4. *C Spectrum of 4b

MKM-0111

Current Data Parameters
NAME 27 decamber 2012
EXPNO 100
PROGNO. 1

F2 - Acquisition Paramaters
Date. 2122

Time.

INSTRUM spect
PROBHD_5 mm QNP 1H/13
PULPROG 2030
SOLVENT _ CDCI3

NS 16

D: 2
SWH 618811 He
FIDRES 0084423 Hz
aQ 52953687 sec
RG 360
bW 80.800 usec
DE 1500 usec
TE

D1 1.00000000 sec
1

CHANNELf1
1000 usee
—1.00dB

1502081871 W

SFO1  300.1318534 MHz

F2 - Processing parameters

sl
SF_ - 300.1300000 MHz
wow EM

SSB
LB 030Hz
B o

FG 190

1.05= o |
1.00/ @
1.09

1.00
1.15
3.16
1.07
212

15 1.0 05  ppm

1.55
2.40
1.37
1.09

Figure5. 'H Spectrum of 4c
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MKM-0111

Gurrent Data Parameters
NAME 170t 201
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111017

o

Time.
INSTRUM

Spect
PROBHD 5 mm Dual 13C/
PULPROG of
el 35536
SOLVENT DMSO
NS 653
Ds
SWH 11990407 Hz
FIDRES 0.182959 Hz
Q278201 500
N A o
[ BW 1700 usec
BE %
Br. N T 0K
50000
o) 311 503000000568
BeLra 8555908 ceo
N MCREST  0,00000000 seo
MCWRK 0.01500000 sec.
= CHANNEL f1 ===
4c 13C

630 usec
&,
502277608 MHz.

— CHANNEL f2 ===
2 waitzie

NUG2 H
PCPD2 100.00 usec
PL2 —4.00dB

PL12 18.00dB
PLI3 22,00 dB
SFO2 2001308005 MHz
F2 - Processing parameters
s 32768

SF 503227781 MHz
wow EM

SSB 0

i} 1.00 Hz

<5} [}

PC 1.40

T
180

T 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 0 ppm

Figure 6. °C Spectrum of 4c

Current Data Par:
NAME 27 dece
EXPNO
PROCNO

F2 — Acquisition |
Date_ 2012
Time

INSTRUM
PROBHD 5 mm

MKM-0112

SFO1

T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

| H e E N

Figure 7. "H Spectrum of 4d
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MKM-112

Current Data Parameters
NAMI 19 OCT 2012 C1:
40

PROCNO

F2 - Acquisition Paramet
Date 20121022

Time_ 1.56
| INSTRUM spect
H | PROBHD 5 mm QNP 1H/
N I PULPROG _  zgpg30
' D 65536
o | SOLVENT DMSO
NS 512
O,N ] DS
| SWH 18028.846 Hz
| FIDRES  0.275098 Hz
' AQ 1.8175818 sec
' RG 2050
¥ DW 27.733 usec
4d ( DE 15.00 usec
) TE 673.2 K
D1 2,00000000 sec
D11 0.03000000 sec
1
PL1 -3.00d
PLIW 5513059616 W
SFO1 754752953 MH
CHANNEL 12 =:
waltz16
NuC2 1H
4 1 " ik J ‘ A
FAA A ekt o il
T T T 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 10 ppm
MKM-0149-B
Current Data Parameters
NAME — 30-01-2012
EXPNO 80
PROCNO 1
F2 - Acquisition Parameters
Date_ 0120130
Time ;
INSTRUM spect
H PROBHD_ 5 mm QNP 1H/1
N PULPROG £30
D 6553
0 SOLVENT Cci3
NS
F
811119 He
N 123 Hz
sec
iqusec
sec
9
40 sec
NNEL 1 ===
11.60fsec
PL1 —1.09 HB
SFO1  300.13{q534 MH
F2 - Processing
S| 32764
SF 300.13000po MHz
wnhw H
T T T T T T T T T T T T T T T T T T T
9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 1.5 1.0 05 ppm
E GeEas £ { HE
2 B e e o ] < <) @ (<
(=] oNo|o|o|— Ll Qll | N

Figure 9. "H Spectrum of 4e
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MKM-149

Current Data Parameter:
NAME 19 OCT 2012C
EXPNO 160
PROCNO 1

F2 - Acquisition Parame
Date_ 20121020

Time 743
INSTRUM S|
PROBHD 5 mm QNP 1t
PULPROG _2gpg30
T 65536
SOLVENT DMSO
NS 512

DS

SWH 18028.846 H:
FIDRES 0.275098 H
AQ 1.8175818 sec
RG 2050

bw 27.733 usec
DE 15.00 usec

PL1 -3.00 dB
PLIW 55.13059616 |
SFO1 75.4752953 M
= CHANNEL f2
CPDPRG2 waltz16
Nuc2 1H
PCPD2 80.00 use
PL2 -1.00 dB
PL12 17.06 dB
PL13 21.00dB
PL2W 15.02081871\
PL12W 0.23479761
PL13W  0.09477496 |
Mm Ay A
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
: 13
Figure 10. °C Spectrum of 4e
Current Data Parametc
NAME 30-01-20
EXPNO 90
PROCNO 1
— F2 — Acquisition P
MKM-0150 Date 20120150
Time 12.49
INSTRUM spect
H PROBHD 5 mm QNP
PULPRO 2g3!
N 65536
o) SOLVENT cbC
NS 8
|m DS
SWH 6188.119
N FIDRES 0.09442:
AQ 5.2953587 «
©_<J RG 287
DW 80.800 us
4 % Beak®
s 9’1"‘ 1000q0010
T T T T T T T T T T T T T T T T T T T T
9.5 9.0 85 8.0 75 7.0 6.5 6.0 55 50 45 4.0 3.5 3.0 25 2.0 1.5 1.0 05 ppm
[=¢] (=] [=1{=]R{=]{=] (=] (=] | [o0] (3]
o - oladl [+ — - | [+l el

Figure 11. *H Spectrum of 4f
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MKM-0150

Current Data Parameters
NAME  Mar20-2012-DPX2
EXPNO 30
PROCNO 1

F2 - Acquisition Parameters
20120918

Date_

ime
INST

RUM spect
PROBHD 5 mm Dual 13G/

PULPROG

29pg30
36

TD
SOLVENT CDCI3
NS 230

H
DRES
RG

bs
SWi
Fl
Al

MCWRK

4
11990.407 Hz
0.182959 Hz
2.7329011 sec
64

41,700 usec
6.00 usec

2.00000000 sec
0.03000000 sec
1.89999998 sec
0.00000000 sec
0.01500000 sec

= = CHANNEL f1 ==
NUC1 13C

P1 6.30 usec

PL1 -6.00 dB
SFO1 50.3277608 MHz
= = CHANNEL 2 ==
CPDPRG2 waltz16
NUG2 1H

PCPD2 100.00 usec
PL2 -4.00 dB

T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100

90 80 70 60 50 40 30 20 10 ppm
Figure 12. °C Spectrum of 4f
MKM-0114
8!0 7!5 7.‘0 6!5 6‘.0 515 5‘.0 4!5 4!0 3!5 3!0 2.‘5 2!0 1‘.5 110 0‘.5 I ppm
sk [ e G- )

Figure 13. 'H Spectrum of 4g
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Current Data Parameter:
NAME 19 OCT 2012C
EXPNO 150

MKM-114 FPBOCNO 1
F2 - Acquisition Parame
ICH 3 Date_ 20121020
N Time 7.05
INSTRUM spect
‘0] PROBHD 5mm QNP 1t
PULPROG 29pg30
0 65536
N SOLVENT CDCI3
NS 512
DS o
SWH 18028.846 H:
FIDRES 0.275098 H
4g AQ 1.8175818 sec
RG 2050
bw 27.733 usec
DE 15.00 usec
TE 673.2 K
D1 2.00000000 sec
D11 0.03000000 se
TDO 1
CHANNEL f1:
13C
8.15 usec
PL1 ~3.00 dB
PLIW 55.13059616 |
SFO1 75.4752953 M
r T 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 20 80 70 60 50 40 20 10 ppm
mkm-0115

Current Data Parameters
NAME 27 december 2012
PNO 100

PROCNO 1

F2 - Acqisition Parameters
Date 0121227

Time 1727
INSTRUM spect
PROBHD_5mm QNP 1H/13
PULPROG 230

SOLVENT  Cbeia
NS 15

Ds 2
SW 188,118 Hz
FIDRES _ 0.084423 Hiz
AQ 953567 sec
RG 562
oW 80.800 usec
DE 15,00 usec
TE
DI 1.00000000 sec
Too 1

- GHANNEL {1

iH

10.00 usac

PL <
PLIW 1502081871 W
SFOT  300.1318534 MHz

F2 - Processing parameters
st 52768

SF 3001300000 Mz
wow EM

T T
50 45
- o

)
o

il

e

ss8
i8 030Hz
] )
e 1.00
T T T T T T T T T T T T T T T T T T
95 9.0 85 8.0 75 70 6.5 6.0 55 4.0 35 3.0 25 20 .0 05 m

Figure 15. 'H Spectrum of 4h
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Surrent Data Parameters

JAME mukesh1

ZXPNO 50 MKM-PROPYI
ROCNO 1

2 — Acquisition Parameters
Jate_ 20121009

“ime 17.49
NSTRUM spect
°ROBHD 5 mm QNP 1H/13
2ULPROG 2930

i 65536

SOLVENT CDCI3
S 8

pi] 0
3WH 6188.119 Hz
‘IDRES 0.094423 Hz
\Q 5.2953587 sec
3G 362
w 80.800 usec
JE 15.00 usec
E 673.2 K
N 1.00000000 sec
‘oo 1

== CHAV\#NEL fl ==

LW 15.02081871 W
3FO1 300.1318534 MHz

2 _ Processing parameters
H] 32768

3F 300.1300199 MHz
NDW EM

0
B 0.30 Hz

8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 25 2.0 15 1.0 05 ppm
s S
~I<fl=l=l= =

Figure 16. 'H Spectrum of 4i

MKM-214

Current Data Parameters
NAME ~ MUKESH 12-10-1
100

PROCNO 1

N F2 - Acquisition Parameters
Date 20121012

A Time 2111
INSTRUM spect
o] PROBHD_ 5 mm QNP 1HA
N PULPROG  zgpga0
b
SOLVENT CDCI3
NS 512

0
18028.846 Hz

FIDRES 0.275098 Hz
A 1.81 18 sec
R 20!

DW 27.733 usec
DE 15.00 usec
TE 673.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

PLIW 55.13059616 W
SFO1 75.4752953 MH:z

= == CHANNEL 12 ==-
CPDPRG2 waltz16
NUC2 H

PCPD2 80.00 usec

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 10  ppm

Figure 17. **C Spectrum of 4i
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Figure 18. 'H Spectrum of 4j
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Figure 19. 'H Spectrum of 4k
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Current Data Parameters
NAME ~ 5-sep-2012
EXPNO 70
PROCNO 1
F2 - Acquisition Parameter
MKM-208 Date_ 120905
ime 1.49
INSTRUM spect
PROBHD_ 5 mm QNP 1H/
PULPROG 2630
D 5:
SOLVENT cDei3
NS 8
DS 2
SWH 6188119 Hz
N FIDRES  0.094423 Hz
X AQ 52953587 sec
RG 362
©fs=o bW 80.800 usec
DE 15.00 usec
N TE 673.2 K
H Hs D1 1.00000000 sec
4 TDo 1
= CHANNEL f1 ==
N
P1 10.00 usec
PL1 -1.00 dB
PLIW 1502081871 W
SFO1  300.1318534 Mt
F2 - Processing pajameter
32768
b ) A
T T T T T T T T T T T T T T T T T T T T T
95 9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 15 1.0 0.5 ppm
@) [N 2 = < (2]
ol —lloles| [+~ - i ail lailadl
MKM-208
Current Data Parameters
NAME MUKESH 12-10-1
EXPNO 0
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121013
Time .
INSTRUM spect
PROBHD 5 mm QNP 1H/1:
PULPROG zgpg30
D 65536
SOLVENT GDCI3
NS 512
0
N X SWH 18028.846 Hz
N FIDRES  0.275098 Hz
AQ 1.8175818 sec
0] RG 2050
N DW 27.733 usec
H DE 15.00 usec
Hs TE 6732 K
4 D1 2.00000000 sec
D11 0.03000000 sec
1
PL1 -3.00dB
PLIW  55.13059616 W
SFO1 75.4752953 MHz
= = CHANNEL f2 ===
CPDPRG2  waltz16
NUG2 1H
PGPD2 80.00 usec
PL2 -1.00dB
T T T 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 10 ppm

Figure 21. **C Spectrum of 4l
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MKM-m-methyl

N
Y
O\@/%
FO
N
H
4m

b 3

Current Data Parameters
Al

N 5-sep-2012
EXPNO 70
PROCNO 1

F2 - Acquisition Parameter
D_at97 20120905

Time 11.49
INSTRUM spect
PROBHD_ 5 mm QNP 1H/
PULPROG 2630
b} 65536
SOLVENT cbei3
NS 8
DS 2
SWH 6188.119 Hz
FIDRES  0.094423 Hz
AQ 5.2053587 sec
RG 362
DW 80.800 usec
DE 15.00 usec
TE 673.2K
D1 1.00000000 sec
TDO 1
CHANNEL f{ ==
1H
10.00 usec
-1.00 dB
PLIW 1502081871 W
SFO1  300.1318534 Mt

T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25

g g PRE ¢ g HORes |
Figure 22. 'H Spectrum of 4m
A )
5 el g By Kk

Figure 23. 'H Spectrum of 4n
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MKM-216

Current Data Param
NAME 20 nove ¢
EXPNO 1c
PROCNO

F2 - Acquisition Par
Date_ 201211
Time 17.21

INE

= === CHANI
CPDPRG2 wal
NUC2 1H

PCPD2 80.0

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

20 10  ppm

Figure 24. °C Spectrum of 4n

MKM-0122

seh

Current Data Paramete
NA|

21-10-1C
EXPNO 70
PROCNO 1
F2 — Acquisition Param
Date_ 20101021
Time 20.20
INSTRUM spect
PROBHD 5 mm QNP
PULPROG zg30
D 65536
SOLVENT CDCE
NS 8
DS 2
SWH 6188.1191
FIDRES 0.094423
AQ 5.2953587 s
RG 287
DW 80.800 us:
DE 6.00 usec
TE 300.5K

D1 1.00000000 s
TDO 1

== CHANNEL f
1H
P1 11.60 usec
T T T T T T T T T T T T T T T T T
9.0 85 8.0 75 7.0 6.5 6.0 55 50 4.5 4.0 35 3.0 25 2. 05 ppm
bl el N el A N D < <<
aill=l=lH=l =] el [ail+= -~ ~ll~

Figure 25. 'H Spectrum of 6a
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Current Data Parameters
AME  5-sep-2012
EXPNO 110
PROCNO 1
_ F2 _ Acquisition Parameters
MRM=2.10 Dato 12090
Time
INSTRUM  spect
PROBHD 5 mm GNP 1H/13
PULPROG 2930
TD 65536
SOLVENT _ CDOR
NS 8
DS 2
QN SWH 6188.119 Hz
\ FIDRES 0094423 Hz
AQ 52953587 sec
RG 322
DwW 80.800 usec
DE 1500 usec
T emak
00000000 sec
6b CHs 0o g
— CHANNEL f1 ===
H
P 10,00 usec
PL1 ~1.00dB
PLAW 1500081871 W
SFO1 3001318534 MHz
T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 1.0 0.5 0.0 ppm
21212 [© A2 < <[] € <
all=1=l=] |8 —lail= = =<l lesl <

Figure 26. 'H Spectrum of 6b
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MKM-210

Current Data Parameters
NAME

EXPNO 250
PROCNO 1

F2 — Acquisition Paramete
Date_ 2012100
Time .
INSTRUM spect
PROBHD 5mm QNP 1H
PULPROG ~ zgpg30

TD
SOLVENT CDCI3
IS 512

N:

Ds 0

SWH 18028.846 Hz
FIDRES 0.275098 H:
AQ 1.8175818 sec
RG 2050

bw 27.733 usec
DE 15.00 usec
TE 6732 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1 =
13C
8.15 usec
-3.00 dB
55.13059616 V
75.4752853 M

= CHANNEL f2 =
CPDPRG2 waltz16
1H

NUG2
PCPD2 80.00 usec
PL2 00 dB

P 17 NR AR

T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50

40

Figure 27. °C Spectrum of 6b
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MKM-0147
Gurren Data Prameters

NAME 30-01-2012

EXPN 70

o
PROCNO 1

F2 - Acquisition Parameters
Date 20120130

Time.
INSTRUM
PROBHD
PULPROG

17.38
Spect
5mm QNP 1H/1

2630
™
SOLVENT
NS

3

536
coci
8

0
6188119 Hz

0084423 Hz
5.2953587 sec

287
80.800 usec
300.0 K

1,00000000 sec

—— CHANNEL f1 =

NUGT
P 11,60 usec
L1
SFO1

3

300.1318534 MHz

F2 - Processing parameters
sl

SF 300.1300245 MHz
wow EM

558 0

i 030 Hz
aB
PC 100

95 90 85 80 7. 65 6.0 55 50
| % e !
] W =)

d e e

ppm

Figure 28. 'H Spectrum of 8a

MKM-147

Current Data Parameters

NAME 19 OCT 2012 C13
130

PROCNC 1

F2 - Acquisition Parameters
D_alsi 20121020

Time 6.27
INSTRUM spect
PROBHD_ 5 mm QNP 1H/
PULPROG __ zgpgd0
™ 65536
SOLVENT ~_ CDCRB
o N NS 512
\ DS 0
N SWH 18028.846 Hz
FIDRES 0275098 Hz
AQ 1.8175818 sec
RG 2050
oW 27.733 usec
DE 15.00 usec
" TE 673.2
a D1 2.00000000 sec
— = — D11 '0.03000000 sec
o0 1

SFO1

p J "
e b

Al
5

CHANNEL 1
13C
8.15 usec

=3
55.13059616 W
75.4752953 MH:

GHANNEL {2 ==

CPDPRG2 waltz16
NUC2 1H

PCPD2 80.00 usec
PL2 -1.00 dB
PL12 17.06 dB
PL13 21.00dB
PL2W 15.02081871 W
PL12W 0.23479761 W
PL13W 0.09477496 W
SFO2 300.1312005 MH

F2 - Processing parameters
S| 32768

T T T T T T T T T T T T T
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Figure 29. *°C Spectrum of 8a
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MKM-209

ON \
CH

Current Data Parameter
NAME 3 sept eve 201

EXPNO 30
PROCNC 1
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Figure 30. 'H Spectrum of 8b
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Figure 31. °C Spectrum of 8b
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Figure 33. **C Spectrum of 8c
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Figure 35. °C Spectrum of 10a




