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1. Catalytic activity of ZnO NFs in Kabachnik-Fields reaction

In a round bottom flask, ZnO NFs (10 mol%) was added to a mixture of aldehyde, amine and
diethyl phosphite (1:1:1) at room temperature. The reaction mixture was then subjected to
ultrasonication with 5s/2s on/off time. The progress of reaction was monitored by TLC. Once the
reaction was completed, ethyl acetate (10ml) was added to the reaction mixture and mixture was
centrifuged at 4000 rpm for 10 min so as to separate catalyst. Organic layer was washed with
excess of brine and dried over anhydrous Na>SOs. Solvent was removed under vacuum.
Subsequently, the reaction mixture was crystallized using ethyl acetate and n-hexane (1:4) so as
to obtain the pure a-aminophosphonate.

2. TGA spectra
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Figure S1: TGA spectra of ZnO NFs (a) fresh (b) after fourth cycle

This study shows decomposition temperature of pure catalyst was more than 800 °C,while the
used materials shows decomposition temperature at 580 °C. This major loss was due to loss of
thermal stability of the material as it surface becomes rough.



3. Spectroscopic data of compounds (1p-30p)

1p: Diethyl[(phenyl)(phenylamino)-methyl]-phosphonatel!!

Yield 98% (White crystalline solid); Mp=97-99°C. IR (KBr, vmax/cm™): 3295(N-H), 1236(P=0),
1058,1018(P-O-C),'H NMR(300MHz, CDCls): 8= 1.11-1.14 (t, 3H, - OCH,-CHs), 1.29-1.31 (t,
3H, -OCH.-CHj3), 3.65-3.74 (m, 1H, -OCH2-Me), 3.92-4.00 (m, 1H,-OCH2-Me), 4.11-4.18 (m,
2H, OCH,-Me), 4.76-4.84 (d, 2H, CHP+NH), 6.61 (dd, 2H, Ar), 6.72 (dd, 1H, Ar), 7.13 (dd, 2H,
Ar), 7.31-7.38 (m, 3H, Ar), 7.49 (d, 2H, Ar). GC-MS (EI) m/z (%) calcd. for C17H22NO3P:
319.34; found: 319 [M]". Anal. calcd. for C17H22NOsP: C, 63.94; H, 6.94; N, 4.39; found: C,
63.85; H, 6.81; N, 4.24.

2p: Diethyl[(4-chlorophenyl)(phenylamino)-methyl]-phosphonate!!

Yield 95% (White crystalline solid); Mp=86-88°C. IR (KBr, vmax/cm™?): 3304(N-H), 1237(P=0),
1040,1009(P-O-C), *H NMR (300MHz, CDCls): 8= 1.11-1.14 (t, 3H, -OCH>-CHj3), 1.29-1.31 (t,
3H, -OCH>-CHj3), 3.65-3.74 (m, 1H, -OCH>-Me), 3.92-4.00 (m, 1H, -OCH,-CHj3), 4.11-4.18 (m,
2H, OCH>- CHa), 4.76-4.84 (d, 2H, CHP+NH), 6.61 (dd, 2H, Ar), 6.69 (t, 1H, Ar), 7.10 (dd, 2H,
Ar), 7.31-7.38 (m, 3H, Ar), 7.49 (dd, 2H, Ar). GC-MS (EI) m/z (%) calcd. for C17H2:CINO3P:
353.78; found: 353 [M]*. Anal. calcd. for C17H21CINOsP: C, 57.71; H, 5.98; N, 3.96; found: C,
57.64; H, 5.81; N, 3.84.

3p: Diethyl[(4-methoxyphenyl)(phenylamino)-methyl]-phosphonatel®!

Yield 91% (White crystalline solid); Mp=104-108°C. IR (KBr, vma/cm?):3296(N-H),
1229(P=0), 1057,1025(P-O-C),*H NMR (300 MHz, CDCls): § = 1.13-1.15 (t, 3H, -OCHz-CHs),
1.30 (t, 3H, -OCH,-CHs), 3.67-3.76 (m, 1H, -OCH,-CHs), 3.79 (s, 3H, -OCHs), 3.92-4.00 (m,
1H, -OCH,-CHs), 4.09-4.16 (m, 2H, OCH,-CHs), 4.70-4.76 (m, 2H, CHP+NH), 6.59 (d, 2H,
Ar), 6.70 (t, 1H, Ar), 6.87 (d, 2H, Ar), 7.09-7.14 (m, 2H, Ar), 7.39 (d, 2H, Ar). Anal. calcd. for
Ci1sH24NO4P: C, 61.88; H, 6.92; N, 4.01; found: C, 61.75; H, 6.76; N, 3.94.

4p: Diethyl[(4-nitro-phenyl)(phenylamino)-methyl]-phosphonate™

Yield 96% (Yellow crystalline solid); Mp =149-150°C. IR (KBr, vma/cm?): 3288(N-H),
1275(P=0), 1053,1034(P-O-C), *H NMR (300MHz, CDCls): 8= 1.09-1.11 (t, 3H, -OCH,-CHs),
1.26-1.28 (t, 3H, -OCH>-CHg), 3.63-3.72 (m, 1H, -OCH.-Me), 3.90-3.98 (m, 1H, -OCH,-Me),
4.08-4.15 (m, 2H, OCH2-Me), 4.74-4.81 (m, 2H, CHP+NH), 6.58 (dd, 2H, Ar), 6.69 (t, 1H, Ar),
7.10 (dd, 2H, Ar), 7.28-7.35 (m, 3H, Ar), 7.49 (dd, 2H, Ar). GC-MS (El) m/z (%) calcd. for
C17H21N20sP: 364.33; found: 364 [M]*, Anal. calcd. for C17H21N20sP: C, 56.04; H, 5.81; N,
7.69; found: C, 55.94; H, 5.73; N, 7.54.

5p: Diethyl[(2-Hydroxy-3-methoxy-phenyl)(phenylamino)-methyl]-phosphonate
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Yield 95% (White solid); Mp = 122-125°C; IR (KBr, vmadcm™): 3295(N-H), 1236(P=0),
1058,1018(P-0O-C), *H NMR (300 MHz, CDCls): 6 = 1.11-1.15 (t, 3H, -OCH,-CHs), 1.29-1.34
(t, 3H, -OCH2-CHs3), 3.74-3.82 (m, 1H, -OCH2-CHzs), 3.89 (s, 3H, -OCH3), 3.96-4.04 (m, 1H, -
OCH2-CHz), 4.15-4.22 (m, 2H, OCH2-CH3), 4.84 (d, 1H, NH), 5.22 (d, 1H, CHP), 6.66-6.86 (m,
6H, Ar), 7.04 (d, 1H, Ar), 7.15 (t, 2H, Ar). Anal. calcd. for C1gH24NOsP: C, 59.17; H, 6.62; N,
3.83; found: C, 59.09; H, 6.58; N, 3.71.

6p: Diethyl[(2-thiophenyl)(Phenylamino) -methyl]-phosphonatef!

Yield 84% (White crystalline solid); Mp=69-70°C. IR (KBr, vmax/cm™): 3295(N-H), 1236(P=0),
1058,1018(P-O-C),'HNMR (300 MHz, CDCls): 6= 1.20-1.25(t, 3H, -OCH,-CH3), 1.28-1.33 (t,
3H, -OCH2-CHz), 3.88-4.04(m, 1H, -OCH:-CHg), 4.07-4.20 (m, 3H, -OCH>-CH3), 4.67 (t, 1H,
NH), 5.12 (d, 1H, CHP), 6.68 (d, 2H, Ar), 6.74-6.79 (t, 1H, Ar), 6.99-7.00 (d, 1H, Ar), 7.15-7.28
(m, 4H Ar). Anal. calcd. for C1sH20NO3PS: C, 55.37; H, 6.20; N, 4.30; S, 9.86; found: C, 55.28;
H, 6.13; N, 4.11; S, 9.74.

8p: Diethyl[(4-Methoxy-phenylamino)(4-nitro-phenyl)-methyl]-phosphonate

Yield 98% (Yellow crystalline solid); Mp= 126-128°C, IR (KBr, vmad/cm™):3350(N-H),
1237(P=0), 1040,1005(P-O-C)*H NMR (300 MHz, CDCls): 6= 1.10-1.15 (t, 3H, -OCH,-CHj3),
1.26-1.31 (t, 3H, -OCH>-CHj3), 3.60-3.69 (m, 1H, -OCH>-CHBa), 3.76 (s, 3H, -OCH3), 3.88-3.96
(m, 1H, -OCH2-CHzs), 4.09-4.16 (m, 2H, -OCH,-CHs), 4.71-4.81 (d, 1H, CHP), 6.57 (dd, 2H,
Ar), 6.85 (dd, 2H, Ar), 7.36 (dd, 2H, Ar), 7.97 (dd, 2H, Ar). Anal. calcd. for C1gH23N206P: C,
54.82; H, 5.88; N, 7.10; found: C, 54.75; H, 5.65; N, 7.01.

10p:Diethyl[(2-Hydroxy-3-methoxy-phenyl)-(4-methoxy-phenylamino)-methyl]-
phosphonate

Yield 97% (Grey crystalline solid); Mp= 149-151°C. IR (KBr, vmax/cm™):3541(0-H), 3327(N-
H), 1239(P=0), 1034,1018(P-O-C),'H NMR (300 MHz, CDCls): 6= 1.12-1.16 (t, 3H, —OCH,—
CHzs), 1.29-1.34 (t, 3H, —-OCH>-CH3),3.69 (s, 3H, -OCH3 ) , 3.77-3.88 (m, 1H, —-OCH>-CHj3),
3.97(s, 3H,~OCHs), 4.00-4.05 (m, 1H, -OCH,—CH3), 4.16-4.23 (m, 2H, -OCH>—CH3), 4.58 (s,
1H, NH), 5.18 (s, 1H, CHP) 6.62-6.85 (m, 6H, Ar), 6.94-7.01 (m, 2H, Ar). 13C NMR (75 MHz,
CDClg): 16.21(d, -OCH2CHa), 16.47(d, -OCH2CH3), 20.37(-CHs), 49.21-51.26(d, -CH), 55.98(-
OCHzs), 63.34(d, -OCH2CHzs), 63.48(d, -OCH2CHs), 110.31, 114.04, 120.08, 120.51, 122.17,
127.76, 129.66, 144.05, 144.19, 147.10(Ar). Anal. calcd. for C19H26NOgP: C, 57.72; H, 6.63; N,
3.54; found: C, 57.66; H, 6.59; N, 3.49.

11p: Diethyl[(2-Fluoro-phenyl)-(4-methoxy-phenylamino)-methyl]-phosphonate

Yield 96% (Grey crystalline solid); Mp=84-85°C. IR (KBr, vmax/cm™?):3342(N-H), 1231(P=0),
1048,1005(P-0O-C), *H NMR (300 MHz, CDCls): 6= 1.06-1.11 (t, 3H, -OCH>—CHs), 1.30-1.34
(t, 3H, —-OCH>—CHzs), 3.68-3.78 (m, 4H, —-OCH>—CH3, -OCHj3), 3.91-3.99 (m, 1H, -OCH>—
CHz3), 4.16-4.25 (m, 2H, ~-OCH>-CHz3), 4.55 (s, 1H, NH), 5.08 (s, 1H, CHP), 6.56-6.68 (dd, 4H,
Ar), 7.02-7.26 (m, 3H, Ar), 7.48-7.52 (m, 1H, Ar). C NMR (75 MHz, CDCls): 16.21(d, -
OCH2CHj3), 16.47(d, -OCH2CH?3), 20.37(-CH3), 49.21-51.26(d, -CH), 55.98(-OCHjs), 63.34(d, -
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OCHCHs), 63.48(d, -OCH>CHs), 110.31, 114.04, 120.08, 120.51, 122.17, 127.76, 129.66,
144.05, 144.19, 147.10(Ar). GC-MS (El) m/z (%) calcd. for C1gH23FNO4P: 367.35; found: 367
[M]*. Anal. calcd. for C1gH23FNO4P: C, 58.85; H, 6.31; N, 3.81; found: C, 58.73; H, 6.16; N,
3.65.

12p: Diethyl[(phenyl)(p-tolylamino)-methyl]-phosphonate

Yield 97% (White crystalline solid); Mp= 114-115°C. IR (KBr, vmad/cm?): 3323(N-H),
1230(P=0), 1050,1013(P-O-C), *H NMR (300 MHz, CDCl3): 6= 1.109-1.14 (t, 3H, -OCH,-
CHz3), 1.26-1.31 (t, 3H, -OCH,-CHz3), 2.18 (s, 3H, CH3-Ph), 3.63-3.72 (m, 1H, -OCH>-CHj3),
3.90-3.98 (m,1H, -OCH,-CHz3), 4.08-4.15 (m, 2H, OCH2-CHa), 4.70-4.77 (d, 2H, CHP+NH),
6.53 (d, 2H, Ar), 6.92 (d, 2H, Ar), 7.25-7.35 (m, 3H, Ar), 7.45-7.48 (d, 2H, Ar). GC-MS (EI) m/z
(%) calcd. for C1gH24NO3P: 333.36; found: 333[M]*. Anal. calcd. for C1sH24NO3P: C, 64.85; H,
7.26; N, 4.20; found: C, 64.63; H, 7.13; N, 4.11.

13p: Diethyl[(4-methoxyphenyl)(p-tolylamino)-methyl]-phosphonatel?

Yield 98% (White crystalline solid); Mp= 98-99°C. IR (KBr, vmax/cm™): 3296(N-H), 1237(P=0),
1050,1023(P-O-C), *H NMR (300 MHz, CDCls): 6= 1.13-1.18 (t, 3H, -OCH-CHj3), 1.28-1.33 (t,
3H, -OCH,-CHj3), 2.20 (s, 3H, CHs-Ph), 3.68-3.76 (m, 1H, -OCH,-CHz3), 3.79 (s, 3H, -OCHj3),
3.93-4.01 (m,1H, -OCH2>-CH3), 4.09-4.16 (m, 2H, OCH>-CHz), 4.66 (d, 1H, NH), 4.76 (d, 1H,
CHP), 6.54 (d, 2H, Ar), 6.94 (dd, 4H, Ar), 7.38-7.41 (m, 2H, Ar). GC-MS (EI) m/z (%) calcd.
for C19H26NO4P: 363.39; found: 363 [M]*, Anal. calcd. for C1gH26NO4P: C, 62.80; H, 7.21; N,
3.85; found: C, 62.14; H, 7.13; N, 3.69.

14p: Diethyl[(4-chlorophenyl)(p-tolylamino) -methyl]-phosphonate

Yield 95% (White crystalline solid); Mp=118-120°C. IR (KBr, vma/cm?): 3291(N-H),
1237(P=0), 1050,1018(P-0O-C), *H NMR (300 MHz, CDCls): = 1.18-1.20 (t, 3H, -OCH,-CHj),
1.31-1.33 (t, 3H, -OCH2-CHz), 2.21 (s, 3H, CHs-Ph), 3.76-3.84 (m, 1H, -OCH-CH3), 3.97-4.02
(m, 1H, -OCH2-CHs), 4.10-4.17 (m, 2H, -OCH2-CHz), 4.68-4.76 (d, 2H, CH+NH), 6.51 (d, 2H,
Ar), 6.95 (d, 2H, Ar), 7.30 (m, 2H, Ar), 7.43 (dd, 4.0 Hz, 2H, Ar). GC-MS (El) m/z (%) calcd.
for C1sH23CINO3P: 367.81; found: 367[M]* Anal. calcd. for C1gH23CINOsP: C, 58.78; H, 6.30;
N, 3.81; found: C, 58.66; H, 6.14; N, 3.72.

15p: Diethyl[(2-Methoxy-phenyl)-p-tolylamino-methyl]-phosphonate

Yield 99% (White crystalline solid); Mp= 117-118°C. IR (KBr, vma/cm?): 3297(N-H),
1227(P=0), 1051, 1022 (P-O-C), 'H NMR (300 MHz, CDCls): &= 1.00-1.05 (t, 3H, -OCH,—
CHs), 1.27-1.32 (t, 3H, -OCH>-CHpa), 2.16 (s, 3H, —CHs3), 3.57-3.65 (m, 1H, -OCH>-CH3),
3.85-3.90 (m, 1H, -OCH>-CHj3), 3.91 (s, 3H, ~OCH3), 4.12-4.22 (m, 2H, -OCH>-CHj3), 4.71 (s,
1H, NH), 5.32—- 5.40(s, 1H, CHP), 6.51-6.53 (dd, 2H, Ar), 6.85-6.92 (m, 4H, Ar), 7.17-7.25 (m,
1H, Ar), 7.42-7.46 (m, 1H, Ar). 13C NMR (75 MHz, CDCls) §=16.06(d, -OCH,CHs), 16.40(d, -
OCH:CHz), 47.20 -49.25(d, -CH), 20.34(-CHj3), 55.70(-OCHs3), 63.03(d, -OCH2CHzs), 110.45,
113.67, 121.01, 124.67, 127.23, 128.18, 128.85, 129.61, 143.98, 157.30. GC-MS (EI) m/z (%)



calcd. for C1sH24NO3P: 363.36; found: 363[M]*. Anal. calcd. for C1gH2sNO4P: C, 62.80; H, 7.21;
N, 3.85; found: C, 62.74; H, 7.09; N, 3.71.

16p: Diethyl[(4-Hydroxy-3,5-dimethoxy-phenyl)-p-tolylamino-methyl]-phosphonate

Yield 99% (White crystalline solid); Mp= 143-145°C. IR (KBr, vmax/cm™): 3327(0-H), 3378(N-
H), 1228(P=0), 1043,1017(P-O-C), *H NMR (300 MHz, CDCls): 6= 1.13-1.18 (t, 3H, -OCH,—
CHz3), 1.26-1.31 (t, 3H, -OCH>—CHy), 2.19 (s, 3H, —CH?3), 3.67-3.86 (m, 1H, -OCH>—CHj3), 3.92
(s, 6H, —OCHg), 3.96-3.99 (m, 1H, —-OCH>—CHj3), 4.07-4.14 (m, 2H, —OCH>—CH3), 4.58-4.66
(s, 2H, CHP+NH), 6.51 (dd, 2H, Ar), 6.70 (s, 2H, Ar), 6.91(dd, 2H, Ar), 7.26 (s,1H, Ar). 13C
NMR (75 MHz, CDCls) 6=16.28 (d, -OCH2CHs), 16.42(d, -OCH2CHa), 56.35 (-OCHzs), 20.36 (-
CHs), 55.59-57.61(d, -CH), 63.24(d, -OCH.CHz3), 104.66, 114.07, 126.95, 127.73, 129.66,
134.45, 144.18, 147.23. Anal. calcd. for CooH2sNOgP: C, 58.67; H, 6.89; N, 3.42; found: C,
58.51; H, 6.80; N, 3.29.

17p: Diethyl[p-Tolylamino-(3,4,5-trimethoxy-phenyl)-methyl]-phosphonate

Yield 99% (White crystalline solid); Mp= 120-122°C. IR (KBr, vma/cm?): 3305(N-H),
1230(P=0), 1050, 1021(P-O-C), *H NMR (300 MHz, CDCls): &= 1.13-1.17 (t, 3H, -OCH>—
CHzs), 1.26-1.31 (t, 3H, -OCH>—CH3), 2.20 (s, 3H, —CH3), 3.69-3.81 (m, 1H, -OCH>-CH3), 3.83
(s, 9H, —OCHs), 4.02-4.15 (m, 3H, -OCH,—CH3), 4.59 (s, 1H, CHP), 6.52 (dd, 2H, Ar), 6.69 (s,
2H, Ar), 6.92 (dd, 2H, Ar). C NMR (75 MHz, CDCls) 6=16.25(d, -OCH.CHj3), 16.48(d, -
OCH:CHzs), 55.78-56.19 (d, -CH), 20.37(-CHs), 57.78 (-OCHzs), 60.80(-OCHs), 63.18(d, -
OCH:CHa), 63.27 (d, -OCH.CHa), 104.98, 114.02, 127.81, 129.71, 131.75, 137.76, 144.21,
153.37. Anal. calcd. for C21H3oNOsP: C, 59.57; H, 7.14; N, 3.31; found: C, 59.49; H, 7.09; N,
3.18.

18p: Diethyl[(ferrocenyl)-p-tolylamino-methyl]-phosphonate

Yield 98% (Yellow solid); Mp= 168-172°C. IR (KBr, vmax/cm™): 3332(N-H), 1226(P=0), 1041,
1016(P-O-C), *H NMR (300 MHz, CDCls): = 1.15-1.19 (t, 3H, -OCH>—-CHj3), 1.20-1.23 (t, 3H,
—OCH>-CHa), 2.25 (s, 3H, —CHz), 3.90-4.10 (m, 5H, Ferrocenyl, 4H, -OCH>-CHj3), 4.29 (s, 2H,
Ferrocenyl),4.15-4.18 (dd, 2H, Ferrocenyl), 4.40-4.49 (d, 1H, CHP), 6.72 (dd, 2H, Ar), 7.03 (dd,
2H, Ar). BC NMR (75 MHz, CDCls) 6= 16.35 (d, -OCH,CHs), 16.48(d, -OCH,CHz3), 20.42(-
CHs), 51.24-53.38 (d, -CH), 62.55(d, -OCH2CHz3), 63.21(d, -OCH2CHs3), 65.95( Ferrocenyl),
67.71( Ferrocenyl), 68.74 (5C, Ferrocenyl), 85.69 (Ferrocenyl), 113.80, 127.6, 129.86, 145.07.
Anal. calcd. for Co4HzsFeNO3P: C, 61.16; H, 7.27; N, 2.97; found: C, 61.03; H, 7.19; N, 2.90.

19p: Diethyl[p-Tolylamino-(3,4-dimethoxy-phenyl)-methyl]-phosphonate

Yield 98% (Yellow viscous oil); IR (KBr, vmax/cm™): 3301(N-H), 1230(P=0), 1051, 1019(P-O-
C), 'H NMR (300 MHz, CDCls): 6= 1.12-1.16 (t, 3H, -OCH>—CHj3), 1.26-1.30 (t, 3H, -OCH»—
CHs), 2.18 (s, 3H, —CHBa), 3.75-3.66 (m, 1H, -OCH>—CHp3), 3.86 (s, 6H, —OCH3), 3.97-3.94 (m,
1H, —OCH>-CHj3), 4.07-4.15 (m, 2H, —-OCH>-CHj3), 4.62 (s, 2H, CHP+NH), 6.50 (dd, 2H, Ar),



6.80-7.26 (m, 7H, Ar). C NMR (75 MHz, CDCls) &= 16.11(d, -OCH2CHs), 16.41(d, -
OCH,CHz3), 47.38-49.42(d, -CH), 20.34(-CHs), 55.60 (-OCHzs), 56.32 (-OCHs3), 63.05 (d, -
OCH2CHs), 111.68, 113.55, 113.78, 113.82, 125.83, 127.33, 129.62, 143.97, 151.60, 153.89.
Anal. calcd. for C20H2sNOsP: C, 61.06; H, 7.17; N, 3.56; found: C, 60.92; H, 7.04; N, 3.49.

20p: Diethyl[(4-Hydroxy-3-methoxy-phenyl)-p-tolylamino-methyl]-phosphonate

Yield 98% (Buff solid); Mp=88-90°C. IR (KBr, vmax/cm™t): 3524(0-H), 3385(N-H), 1226(P=0),
1048, 1016(P-O-C), *H NMR (300 MHz, CDCls): 6= 1.12-1.16 (t, 3H, -OCH>-CHs), 1.26-1.30
(t, 3H, -OCH>—CH?3), 2.18 (s, 3H, —CHa), 3.75-3.66 (m, 1H, -OCH>—CHj3), 3.86 (s, 6H, -OCHj3),
3.97-3.94 (m, 1H, ~-OCH>-CHz3), 4.07-4.15 (m, 2H, -OCH>-CH3), 4.62 (s, 2H, CHP+NH), 6.50
(dd, 2H, Ar), 6.80-7.26 (m, 7H, Ar). Anal. calcd. for C1gH26NOsP: C, 60.15; H, 6.91; N, 3.69;
found: C, 60.09; H, 6.88; N, 3.51.

21p: Diethyl[(Thiophen-2-yl-p-tolylamino-methyl)-phosphonate

Yield 84% (buff colour solid); Mp= 110-112°C. IR (KBr, vmax/cm™): 3379(N-H), 1233(P=0),
1048, 1019(P-O-C), *H NMR (300 MHz, CDCl): &= 1.20-1.22(t, 3H, —~OCH>-CHj3), 1.28-1.30
(t, 3H, -OCH>—CHp3), 3.68 (s, 3H, -OCHz3 ), 3.85-3.93(m, 1H, -OCH>-CHj3), 4.04-4.20 (m, 3H,
—OCH>-CHa), 4.39 (t, 1H, NH), 4.99 (d, 1H, CHP), 6.60-6.62(m, 2H, Ar), 6.96-6.99 (m, 3H,
Ar), 7.16-7.24 (m, 2H, Ar). C NMR (75 MHz, CDCl): 16.31(d, -OCH.CHs), 16.48(d, -
OCH:CHz), 52.13-54.22(d, -CH), 55.59(-OCHs3), 63.38(d, -OCH2CHz), 63.63 (d, -OCH2CHs3),
114.73, 115.53, 125.23, 126.12, 127.05, 140.13, 140.22, 153.08(Ar). GC-MS (EI) m/z (%) calcd.
for C19H26NOsP: 339.39; found: 339[M]*; Anal. calcd. for C16H22NO3sPS: C, 56.62; H, 6.53; N,
4.13; S, 9.45; found: C, 56.59; H, 6.48; N, 4.09; S, 9.37.

22p: Diethyl[(2-Hydroxy-3-methoxy-phenyl)-o-tolylamino-methyl]-phosphonate

Yield 96% (buff colour solid); Mp= 118-120 °C. IR (KBr, vmax/cm™?): 3520(0-H), 3379(N-H),
1226(P=0), 1051, 1013(P-O-C), *H NMR (300 MHz, CDCl): 6= 1.12-1.17 (t, 3H, —OCHx—
CHz3), 1.29-1.34 (t, 3H, —-OCH>-CHj3), 2.27 (s, 3H, —CH3), 3.78-3.85 (m, 1H, —-OCH>-CHj),
3.90 (s, 3H, -OCHg), 3.98-4.06 (m, 1H, -OCH>—CHa), 4.15-4.22 (m, 2H, -OCH>—CH3), 5.22 (s,
1H, CHP), 6.57-6.69 (m, 2H, Ar), 6.77-6.85 (m, 2H, Ar), 6.98-7.06 (m, 3H, Ar).*C NMR (75
MHz, CDCls): 16.22(d, -OCH2CHj3), 16.47(d, -OCH2CH3), 17.54(-CHs), 48.92-50.09(d, -CH),
55.99(-OCHj3), 63.38(d, -OCH2CH3), 63.49 (d, -OCH.CH3), 110.33, 111.16, 118.14, 120.14,
120.37, 122.20, 123.05, 127.03, 130.11, 144.11, 144.39, 147.13(Ar). GC-MS (EI) m/z (%) calcd.
for C19H26NOsP: 379.39; found: 379[M]"; Anal. calcd. for C19H26NOsP: C, 60.15; H, 6.91; N,
3.69; found: C, 60.09; H, 6.86; N, 3.52.

23p: Diethyl[(4-Bromo-phenylamino)-thiophen-2-yl-methyl]-phosphonate

Yield 87% (White crystalline solid); Mp= 161-164°C. IR (KBr, vma/cm?): 3329(N-H),
1230(P=0), 1054,1012(P-O-C), *H NMR (300 MHz, CDCl3): &= 1.19-1.24 (t, 3H, —OCHx—
CHs), 1.29-1.34 (t, 3H, —-OCH>—CHzs) , 3.83-3.91 (m, 1H, -OCH>-CH3), 4.03-4.20 (m, 3H, —



OCH2>—CHj3), 4.95 (d, 1H, CH), 6.55-6.58 (d, 2H, Ar), 6.98-7.01 (m, 1H, Ar), 7.15-7.16 (m, 1H,
Ar) 7.234-7.284(m, 4H, Ar). C NMR (75 MHz, CDCls): 16.30(d, -OCH.CHs), 16.47(d, -
OCH2CH3), 51.16-53.25(d, -CH), 63.55(d, -OCH2CH?3), 63.65 (d, -OCH2CHs), 115.13, 123.60,
125.44, 126.34, 127.15, 129.07, 139.39, 144.83(Ar). Anal. calcd. for C15H19BrNO3sPS: C, 44.57;
H, 4.74; N, 3.46; S, 7.93; found: C, 44.48; H, 4.68; N, 3.31; S, 7.89.

24p: Diethyl[(4-Bromo-phenylamino)-(2-hydroxy-3-methoxy-phenyl)-methyl]-phosphonate
Yield 94% (White crystalline solid); Mp= 174-177°C. IR (KBr, vmax/cm™): 3558(0-H), 3318(N-
H), 1214(P=0), 1047,1009(P-O-C), *H NMR (300 MHz, CDCls): 6= 1.09 (t, 3H, —OCH>—CHj),
1.30 (t, 3H, -OCH>—CHz), 3.71-3.80 (m, 1H, —-OCH>-CHj3), 3.90 (s, 3H, —OCHj3), 3.95-4.03
(m, 1H, -OCH2>-CHg), 4.16-4.22 (m, 2H, —-OCH2>-CHp3), 5.16 (s, 1H, CHP), 6.53-6.56 (dd, 2H,
Ar), 6.78-6.81 (m, 2H, Ar), 6.85-6.86 (m, 1H, Ar), 7.18-7.20 (dd, 2H, Ar). **C NMR (75 MHz,
CDCls): 15.98(d, -OCH2CHg), 16.39 (d, -OCH2CH3), 48.32-50.37(d, -CH), 56.00(-OCHg), 63.16
(d, -OCH2CHBa), 63.46 (d, -OCH2CHa), 110.32, 114.90, 120.15, 120.27, 121.81, 122.99, 128.98,
143.84, 145.03, 146.79 (Ar). Anal. calcd. for C1sH23BrNOsP: C, 48.66; H, 5.22; N, 3.15; found:
C, 48.62; H, 5.09; N, 3.08.

25p:Diethyl[(3-Bromo-5-chloro-2-hydroxy-phenyl)-(4-bromo-phenylamino)-methyl]-
phosphonate

Yield 96% (Buff colour solid) Mp= 107-108°C. IR (KBr, vma/cm™?): 3545(0-H), 3329(N-H),
1230(P=0), 1054,1012(P-O-C), *H NMR (300 MHz, CDCls): 6= 1.22-1.26 (t, 3H, —OCHa-
CHzs), 1.29-1.33 (t, 3H, —-OCH>—CH3), 3.96-4.04 (m, 1H, -OCH>—CH3), 4.09-4.23 (m, 3H, —
OCH2-CHg), 4.72(s, 1H, NH), 4.95 (d, 1H, CHP), 6.49-6.52 (dd, 2H, Ar), 7.24-7.28 (m, 3H,
Ar), 7.47 (s, 1H, Ar), 7.97 (s, 1H, -OH). Anal. calcd. for C17H19Br.CINO4P: C, 38.70; H, 3.63; N,
2.65; found: C, 38.62; H, 3.51; N, 2.60.

26p: Diethyl[(4-Bromo-phenylamino)-(3-hydroxy-phenyl)-methyl] phosphonate

Yield 92% (Brown oil); IR (KBr, vmax/cm™): 3531(0-H), 3318(N-H), 1226(P=0), 1049,1015(P-
0-C), 'H NMR (300 MHz, CDCl): 8= 1.06-1.11 (t, 3H, -OCH,—CH3), 1.24-1.29 (t, 3H, —
OCH2>-CHpg), 3.59-3.72 (m, 1H, -OCH>-CHj3), 3.88-3.97 (m, 1H, —-OCH>—CH3), 4.05-4.16 (m,
2H, -OCH>—CH3), 4.66-4.74 (d, 1H, CHP), 4.98 (s, 1H, NH), 6.46-6.49 (dd, 2H, Ar), 6.82-6.85
(d, 1H, Ar), 6.92-6.95 (d, 1H, Ar), 7.14-7.19 (m, 4H, Ar), 8.79 (s, 1H, -OH). Anal. calcd. for
C17H21BrNO4P: C, 49.29; H, 5.11; N, 3.38; found: C, 49.16; H, 5.04; N, 3.27.

27p: Diethyl[(4-Bromo-phenylamino)-(2-fluoro-phenyl)-methyl]-phosphonate

Yield 87% (White crystalline solid); Mp=101-104°C. IR (KBr, vma/cm?): 3326(N-H),
1234(P=0), 1054,1021(P-O-C), *H NMR (300 MHz, CDCls): = 1.06-1.11 (t, 3H, -OCH>-CHj),
1.30-1.35 (t, 3H, -OCH2>—CHg), 3.14-3.76 (m, 1H, —-OCH>—CHs), 3.90-3.95 (m, 1H, -OCH2>—
CHa), 4.15-4.25 (m, 2H, -OCH>-CH3), 5.07-5.15 (d, 1H, CHP), 6.48-6.51 (dd, 2H, Ar), 7.04—
7.26 (m, 6H, Ar), 7.45-7.50 (m, 1H, Ar). *3C NMR (75 MHz, CDCls): 16.05(d, -OCH2CHs3),
16.45(d, -OCH2CHBa), 47.23-49.33(d, -CH), 63.41(d, -OCH2CHz), 63.52(d, -OCH2CH3), 114.74,
115.28, 123.49, 124.64, 128.76, 129.10, 129.69, 144.49, 159.19, 162.45. GC-MS (El) m/z (%)

8



calcd. for C17H20BrFNOsP: 416.22; found: 417[M]" ; Anal. calcd. for C17H20BrFNO3P: C, 49.06;
H, 4.84; N, 3.37; found: C, 49.01; H, 4.79; N, 3.32.

28p: Diethyl[(4-Chloro-phenylamino)-(2-fluoro-phenyl)-methyl]-phosphonate

Yield 91% (White crystalline solid); Mp=78-80°C. IR (KBr, vma/cm™): 3316(N-H), 1230(P=0),
1043, 1024(P-O-C), *H NMR (300 MHz, CDCls): 6= 1.06-1.11 (t, 3H, -OCH,-CHs), 1.30-1.34
(t, 3H, -OCH>—CH3s), 3.68-3.76 (m, 1H, -OCH,—CHjs), 3.90-3.99 (m, 1H, -OCH,—CHs), 4.15-
4.25 (m, 2H, -OCH>—CHB3), 5.08-5.16 (d, 1H, CHP), 6.53-6.56 (dd, 2H, Ar), 7.03-7.12 (m, 4H,
Ar), 7.22-7.26 (m, 1H, Ar), 7.46-7.51 (m, 1H, Ar). 3C NMR (75 MHz, CDCls): 16.05(d, -
OCH2CHa), 16.45(d, -OCH2CHs), 47.23-49.33(d, -CH), 63.41(d, -OCH.CH3), 63.52(d, -
OCHCHa), 114.74, 115.28, 123.49, 124.64, 128.76, 129.10, 129.69, 144.49, 159.19, 162.45.
Anal. calcd. for C17H20CIFNO3P: C, 54.92; H, 5.42; N, 3.77; found: C, 54.85; H, 5.33; N, 3.70.

29p: Diethyl[(4-Chloro-phenylamino)-thiophen-2-yl-methyl]-phosphonate

Yield 88% (White crystalline solid); Mp=96-97°C; IR (KBr, vmax/cm™): 3319(N-H), 1224(P=0),
1058,1022(P-O-C); *H NMR (300 MHz, CDCls): 6= 1.19-1.24 (t, 3H, ~OCH2>-CH3), 1.29-1.33
(t, 3H, -OCH>—CHa), 3.84-3.94 (m, 1H, -OCH>-CHa), 4.03-4.22 (m, 3H, -OCH>—CHa), 4.95-
5.03 (s, 1H, CHP), 6.60-6.63 (d, 2H, Ar), 6.98-7.01(t, 1H, Ar), 7.09-7.17 (m, 3H, Ar); 7.24-7.26
(d, 1H, Ar); 3C NMR (75 MHz, CDCls): 16.30(d, -OCH>CHs), 16.47(d, -OCH,CHjs), 51.16-
53.25(d, -CH), 63.55(d, -OCH2CHs), 63.65 (d, -OCH2CHs), 115.13, 123.60, 125.44, 126.34,
127.15, 129.07, 139.39, 144.83(Ar). Anal. calcd. for C1sH19CINO3sPS: C, 50.07; H, 5.32; N, 3.89;
S, 8.91; found: C, 49.94; H, 5.25; N, 3.81; S, 8.83.

30p:Diethyl[(4-Chloro-phenylamino)-(3,5-dimethyl-phenyl)-methyl] phosphonate

Yield 94% (Brown oil); IR (KBr, vmad/cm™): 3315(N-H), 1226(P=0), 1050,1018(P-O-C), H
NMR (300 MHz, CDClz): &= 1.10-1.15 (t, 3H, -OCH>—CH3), 1.28-1.33 (t, 3H, -OCH.>—CHj),
2.29 (s, 6H, -CHg), 3.61-3.69 (m, 1H, -OCH,—CHs), 3.89-3.98 (m, 1H, -OCH,—CHg), 4.10-
4.17 (m, 2H, -OCH>—CHs), 4.60-4.68 (s, 1H, CHP) 4.973(s, 1H, NH), 6.54-6.56 (d, 2H, Ar),
6.91 (s, 1H, Ar), 7.04-7.06 (dd, 4H, Ar). *C NMR (75 MHz, CDCls): 16.16(d, -OCH>CHs3),
16.44(d, -OCH.CHzs), 21.20(-CHas), 55.06-57.06(d, -CH), 63.15(d, -OCH2CHs), 63.47(d, -
OCH2CHs), 114.93, 122.71, 125.66, 128.93, 129.83, 135.28, 138.08, 145.32(Ar). GC-MS (EI)
m/z (%) calcd. for C19H2sCINO3P: 381.83; found: 381[M]*. Anal. calcd. for C19H2sCINO3sP: C,
59.77; H, 6.60; N, 3.67; found: C, 59.68; H, 6.55; N, 3.59.



3. 'H NMR, *C NMR and GC-MS spectra of some selected products

6IT'T

mEé/

e —_
w6TT—= L0°T
mﬂm;\

6£€'T

659'€
689'€
9IL'e
WLe
L6
Sm.m/ me.o

.\wm.m/ Ti.o
£L00Y — 190
1y f H\w
9ETY

65T

181

190~ .
8b8h— Tm@ 0

Do.o
mww.w/
Bo.m
1209 V TSA
L9 7
80T°L N

€51l — :
190
a5/ 60T
MMM — 0L'0
£9°L
98E'L
Lev'L
1esL

ZT o

0]
EtO. ! _OEt
o]

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.5

105 100 95 90 85 80 75 70 65 6.0 55 50
f1 (ppm)

11.0




6,129 587

TIC

— —
100 200

1
300

Specirum

Line#:1 R.Time:315(Scanf:3175)

MacgPealwe:103

Rawhlode: Averaged 31.0-32.0(3119-3243) BasePeal:182(65186)
BG Mode:None Group 1 - Event 1

100 182

90

80

e 18p

60 T

04

404
204
E 104
204 51

E 65
104
3 89

i a0 Jzm

O
EtO.1_OEt
P

Ir=

1p

208 228 244 262

31|9

20 40 60 80 100 120 140 160 180

1200 220 240 260 280 300 320

m'z

11




61T'T
1T
9T'T—=

W61 —=
mﬁmgx
6EE'T

659°€
689°€
9IL'E
Wee

126
156'¢
PBE'E~L

L00Y—

Ty
9ET'Y
65T'%
8Ty

LY~
8v8'y —

£199
£v9'9
1699
129

99/
s0re
EETL->
8ST°L \
STEL
6eE
£9€°L
o8€
L6b'L
18°L

Cl

Hseo
M Focor

e
H\&B.o

me.o

TSA

£9'0
60'T
040

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5|

11.0

f1 (ppm)

12



13,118 960 TIC

10.0 20.0 30.0 38.0

Spectnum

Line#1 B.Tiree:35 0(5cans#3605)

MassPeaks:192

Fawlvlode: dveraged 32.9-36 9(3348-3834) BasePeak 202(41723)
B Mode None Group 1 - Ewent 1

NE 2

90 0
EtO.l_OEt

704 N
E H

60 cl

50- 2p

40

] " T om 173

204
3 154 186 233 262 276289 305 334 | 368 397
040 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 3%0 400

iz

13



9ET'T
mmﬂ.ﬁ/
wrT~=

wT1-f
mom.ﬁ\m
82€'T

8L9°€
TiLe
SEL'E
wre
S6L'€

826'€
56'E
€86'¢
900'% ~E

€607 —

LT
Wit
[3)84

€0LY~
LY

865'9

?Nm.w/
€89'9

60L9 V
€49
us9-rT
mmw.o \

860°L
arL
L
06€°L
av'e

O
EtO. 1 _OEt
P

ZT

3p

MeO

M A

Fseot
Tooo't

TR.#

Feseo

Tmo.o
TNo.o

06'0
¥S'0
85°0

Fso90

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)

11.0

£60'T
JAses
oTT—=
S9TT—
887’1
11T

9€9'€
049'€
569'€
ozLe

106'€
mmm.m/
6v6'€ &

86
¥80'%
L0T'y
TETY
PST'H
WLy~
918y —

6859
mse/
0499
ye9's
61097/
080
ST
v/
8871
neL
oeL
6EL
wvt
aob'L

O
EtO. 1 _OEt
P

ZT

O,N

4p

Fooo't
Fsot

?EUQ
1

Foego

£9°0
TVE0

1€9°0
80°T
0£'0

10.0 9.5 9.0 8.5 8.0 7.5 70 6.5 6.0 5.5 50 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

10.5

14



2049 263 Tic

T | * T T T T T T T T T | T T T T T T T T T | T T T T T T T l'_
100 200 200 280
min
Spectrum
Line#:1 R.Time:37.7(Scan#:3927)
AassPeaks:94
RawMode: Averaged 35 9-38 3(3706-3996) BasePeak:227(15417)
BG Mode:IMone Group 1 - Fvent 1
100- 5
I 5
80 EtO\II:')/Oit©
70
N
60 H
— 44 OZN
50
40 4p
303
77 181
20
10 195207 264
3 11 253 307 |
20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
m

15



n
re
_J LS -
n
=]
o .
[~ €021 .
01T’ e Rﬁ/ N
€ET'T % Tus,ﬁ a o
s Foso n 6871 -F
96T — P Nﬁ?\
0zE'T ot
€T
<
e~
4
1
e~
s8€
€HLE [ st
ouLe = e
£08'€ i
e in 1oy
st r e 00 .
896'€ s .
166' cc0 o TNE
20 = ma.o | o P
600y ol A
132 . 8.
S oo = -
. n 6.9
Ty .
002t |
4723 N oo o
i T Q WS —
6087 — N s
vers
Foeor 8
9T~ B
€0E'S— s
< .
ro 8899
Iz
6999 i3 |
s n €109 Fa.c
0129 I ciis\ b
ey 9€'T 866'9~ H\ﬁv 0
s L0 o €STL~
808'9-X i it
Eﬁ\ WMS.Q s
0989 it
i 1 YSTL
oL o
101,
8TrL
. o
£5T'L I
n
[~
.
o |
i ° Q zT 4
(-]
= 2 O=0:
ﬁV/ I o L \
O=n- O Lo g v
/ o \
o 2 = =
= > P
LLl ®) .
o
1
o
Lo
bt

0.0 -0.5

0.5

5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5

.0 6.5 6.0 5.5
11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7 £1 Copm)

11.5




89TT—=
1677
STET

£0T'T
NNSV
0ST'T

£09'€
6£9'€
£99'€
169'€
99L'¢
188'€
016'¢
£V6'E
896'¢
860"

jxand
wmﬁ.vw
oy
€Ly
6ELY V
wLY-T
Zw.v \

1S9~
(099"
£58'9~,
0889~

1964~
06€'L~"

6L~
0008 "

MeO

.l

et
10001

Fse0
1907

Foveo

Hv90

FE19'0

90

F9.90

105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0
f1 (ppm)

11.0

1T
SPT'T
89T'T—=

S6TT—=
wﬁm.ﬁ\
wET

669'
e

008°€

[08°€

v28'e
ves'e |
158°€
988'¢ |
SL6'€
666'€ |
800°%
£20°%
260
950°%

9T
3184 V
[a144
0ETY
€85 —

POT'S~
6LT'S—

8299
859'9
669'9
6209
wury
$08'9
628'9E
958'9—
6v6'9f
6L6'9
9869
£66'9
010,
910,

/\/L,A_JUUML

OMe

OMe

10p

F£00'T
FEE0T

000'T
Fsyo

w01
Tmm,ﬁ

Frogo

Feoeo

wﬁmN,N

.90

105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0
f1 (ppm)

11.0

17



LET'9T
E1T9T
T0b'9T
8Lb'9T

PLEOT \

Ll
915"
£86'SS ~_

0S7'€9
£PE'E9
96£'€9

18Y'€9

mmm.o:
81€°0TT V.

Espt
180021
£st0e1
o

99L°£TT —~
£99'67T —

958'EPT
SSO'PYT
PITHPT

96T b1
¥80°LbT \

OMe

ZT

OH

OMe

10p

-10

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

180

£90'T
060'T
PITT—
00€'T ~
€T
LYE'T

089°¢
ooL'e
6eLe
6SL'€
S8L'€

£16'¢
9€6'€
096'€
¥66'€ —
19Ty~
S8T'Y
60T

£ETY
85T
§88'y

080'G ~
wrs—

195'9
0659
989'9~
s1097"
10U~
0S0°L-F
6.0
660
Ve
w0TL
ez
SvTL
9TL
08y,
S0S°L
60S'L

OMe

ZT

_OEt

EtO.

11p

F500'T
F000'T

H/oom.ﬁ

Fspeo

m\mmw.c

T«.N,o

Feeo

Feset
TNS

Fveo

105 100 95 90 85 80 75 70 65 6.0 s.sf 50 45 40 35 30 25 20 15 1.0 05 00 -05 -1.0
1 (ppm)

11.0

18



$50'9T
1€7°91
8LE'9T
YSy'9T

0b0'8y —
10105 —

209'65 —

181°€9
SL(TE9
pOv'€9
S6'€9

808'¥TT
8L6'YTT AN
/

334
119901 /
659'971
906971
A
se6e1 N
gor'621

Nmﬁmﬂ
Th6'6ET >

768781 —

mmﬁ.mmﬁ
6LT°65T AN
SP'T9T

wmm.Nf 7

OMe

o

EtO. ' _OEt
P

ZT

11p

-10

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200

19



Chromatogram RSS 2 REPEAT E:\GCMS DATA'PSRAIC'\2017\sartka\DATA'RSS 2 REPEAT.qgd

TIC

26.877.557
1.0 10.0 20.0 30.0 40.0
11t

,_.
=
L]

[

=

3 EtO\E/OEt OMe
v r

N
H

3 F

60 11p

187
248756 266 00 310 30 338 33 |, 378 A4 4194209 Ms
0 4 60 8 100 10 140 160 180 200 20 M0 260 280 00 320 340 360 380 400 40 440 460
mz

20




S60'T

wz.ﬁ%
WrT—=
YITT—=

wwm.ﬁx
uaeT

Y8T'T—

6£9'€
999'€
€L9'€
069'€
669'€
e
106'€
ST6'€
6v6'¢
656'€
86'€—

w8r-F
S0T'Y
8Ty
[4184

LO0Ly~
LULY—

2059~
0£5'9~"

1069~
626'9~"
£ST'L
19¢¢L V.
9LTL
18C°L
$OE'L
62€'L
£8€°L
WL
9S'L
18v°L

Me

Too0t
Feeot

1960

?mmd
o

Tww.c

Tov90
Fevo0

Forrt
Fsteo

0.0 -0.5

0.5

4.0 3.5 3.0 2.5 2.0 1.5 1.0

105 100 95 90 85 80 75 70 65 60 55 50 45
f1 (ppm)

11.0

21



9,520 530 Tc

100 200 300 380

i
Specirum
Line#:1 R Time:33.0(5canf#:3355)
sPeaks:130
Mode :Averaged 32.5-34.0(3302-3484) BasePeak:196(54232)
BG Mode:Mone Group 1- Event 1
100+ i
90 19 0
3 Il
BI]—; EtO\P/Ob/Me
70-
| H I
50
50 01 12p
40 65
30
83
20 44 1
10-; 180 333
i o ) 139 132 165 222 258 276 304 |
200 40 60 80 100 120 140 150 180 200 220 240 260 280 300 320 340

x|

22



LET'T
S:/
P8I T~=

Y8TT -7
Bm.ﬁx
TEE'T

Yore—

€89
80L°€
(743
99L°€
S6L°E
0€6'€
£56°€
186°€
0%
160
Ty W
28278
ST 7
669
99y -\
9ELYF
Wy

1159~
ws9-"
9989
sevo
0269
8v6'9
€8EL~_
"

Me

MeO

00'T
60T

F620'1

€0
L0'T

8E'0
1200

Foro

F9290
Feset

1890

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

11.0

f1 (ppm)

23



Chromatogram SRS C:\Jatin\ OUTSIDER Sarika rasal\ 1003201 T 5RS god

7,302,058 Tic

T T T
100 200 300 380

Specirum

Linef:1 R.Time:36.1(Scan#:3738)

MlassPealks:149

Rawhlode:Averaged 35.7-38.0(3686-3957) BasePeak:225(36428)
BG Mode:IMone Group 1 - Fvent 1

100~

90

O
3 EtO. B/OEt Me

704 N
H
60 MeO

50 13p

40
65
30

203

103

239 258 288 306 363

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
Hz

24



wrt
ow:/
60TT~E

8TT-F
01E'T N
PEE'T

nee—

£9L°€
96L'¢
vI8'e
Ly8'E
046'¢
¥66'€
810
820y
0Ty ~—

9Ty
6bT't
uUry

89r~
€LY —

€859~
0159~

876'9~_
5569

80€°L
9EE’L V

80v'L
9L
LEV'L
'L

Me

Cl

v6'0
56'0

— Tmm,o

Tom,o

L0
¥9°0
Tmmd

190
For90

bL'0
£9°0

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

11.0

f1 (ppm)

25



8,366,927 TIC

T T T
100 200 300 380

Hiin|
Specirum
Line#:1 R.Time:352(Scani:3620)
MassPeaks:155
Rawhlode :Averaged 34.6-359(3553-3711) BasePealk:230(57232)
IBG Mode:INone Group 1 - Event 1
100 3 =30
o0
F @)
ED_E EtO\B/OEt Me
60 N
50 | Cl
14p
4l]jE 65
304
3 83
20 4 111
10 165 .. 194 367
E B 22182 1T 256 292 310 f
20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
m'E

26



800'T
1€0°T
SS0'T
6LTT~
€0E'T
9TET

01—

use
909'€
0£9'€
989'€
0S8'€
vL8'E
806'¢
L16'€

8Ty
(<184 V

9Ty
00Ty
Yy

61Lv—

PTES~
90¥'s —

1159~
6€5'9-"
6589~

188'9—F
£06'9 \“
926'9

LUure
6CT'L
£8T'L

't
YEY'L
65°L
99'L

Me

MMMU_JLJL@L_

F500T
00T

F000'T

H(mim.o

TSieT
H\QS
Feszo

TF60€0

90
FOvET

F88€°0
FSCE°0

105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0
f1 (ppm)

11.0

£90°9T
9bT'9T
L0v'9T

S8v'9T
9€€°0C \

0T —
0ST'6v —

P0L'SS —

mmm.Nw
080°€9 v.

wa.oi
09¥'0TT 7
L99°ETT "
266'0CT
T€0° 12T
659'¥CT
SL9%TT
YET LTI —
8Y1'8CT
01T'8CT
[43:5:748
£48'8TT
909'62T

wmw.m.l
6L0'pT >

mmw.mmﬁ
WE'LST >

Me

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200

27



Chromatogram RSS-9 E:\GCMS DATA\PSRAIC'\2017'sarika\DATA'RSS9 qgd

TIC
31__15?,35“
|
r
|||
|I .
|I 8
N
| a
|
| f
Y
U\ - | | |
10 100 13.0
min
100 35
90+
80+ EtO\E/ObMe
™ d\N
E H
60 OMe
5 15p
4+
304
2l
118 .
]L 139 167 18] g 75 305 3y ’f) 306 424 433473 496516 343 57193 623 648 673695 T TS TIT 807 831 865 887
050 90 130 170 20 250 20 B0 30 40 40 40 530 50 610 60 60 10 70 80 0 90
mz

28




PET'T
mmﬁ.ﬁ/
08T’ T~

YTT-F
www.ﬁ\“
T1€7

96T'T—

1L9°€
569'€
e
[A7AY
£98'€
926'¢
096'¢
bL6'E
§66'€
1L0'v
960y X
Ty “\“
12454
85~
199t

1159
6£5'9 -~k
$0L'9
11L9 7z
6’97
6£6'9
£90L—

Me

MeO

HO

OMe

16p

N

e

060
To007

160

Ha090
78090
26090

Fewo

105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0
f1 (ppm)

11.0

¥8T'9T
£9€°9T
8T¥'9T

§05°9T
S9€°0C

865'55_
05£'95—
u9s”
97’9

e

wNw.E:
204401 >

0L0'¥TT —

§S6'9CT ~_
YeL Lz —
099'62T -~

6bY'PET —

mwo.wﬁ
18THbT 7
TETLT

L)

Me

ZT

MeO

HO

OMe

16p

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

180

29



wrT
oﬂé/
6LTT~E

S9TT-F
687’1 x
aet

£0TT—

669'€
sue
98L'€
€8¢
us'e
8€8'E
1200
8.0 #
wry—=
9Ty
0ST'y
9657~
99y~

028'9
895'9~-
$69'9
20L'9 7
926'9 -7
$56'9

Me

ZT

MeO

MeO

OMe

17p

10T
180T

=000'T

STE0
E50°€
Forvo
IR

FSs€0

8790
890
/6590

105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05 -10
f1 (ppm)

11.0

95T'9T
PEE'IT
LEY'IT

s8It
89€°0C

78L'SS
S61°95 >
18445~
61809 —
$0T'€9
N@N.S v

Nvm.gﬁ
$10°S0T v

TWOPIT—

908'£¢T —
STL'6CT —
SLTET—

8SL'LET—

mZéE
LOE'PYT >

SLE'EST—

Me

MeO

OMe
17p

MeO

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

160

30



6ST'T
[£:194
1677
90T'T
STTT
8ETT

65TT—

806'¢
1€6'€
856'€
€L6'C
966'€
020y
$90'y
860"y
60Ty z
65Ty
[Z7A%4
08Ty
S6T
[ ad
8ev'y
9y
[ad

T2L9~
6vL'9"
€60~
090,

58

Me

ZT

18p

NI

9602

=000'T

s0'T
Yoor
Mog
£9°0
Roge

F5v9°0

Y90

3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0

3.5

105 100 95 90 85 80 75 70 65 60 55 50 45
f1 (ppm)

11.0

85E°9T
9E¥'9T
8Y'91

§59°91
£2h'0C

WT1s —
YBE'ES —

$05'29
£09'79
wr'ey

LST'E9
££6'59 7

246'9
90429
§20'89

w89

W9's8
9€L'58 >

€08'ETT —

879'LTT —
£98'67T —

Ro.mﬁ
80T'SYT >

L

L

Me

ZT

18p

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

180

31



wrt
m:.ﬁ/
69T’ T~

19CT-F
8T x
80€'T

y8T'T—

199°€
69
e
18L°€
we'e
$98°€
(16°¢
W6'
596
s6€
1L0P-E

S60'7 ~F
mZ.w\
[4184

99r ~
0Ly~

805'9
9€6'9
008'9
678'9
106'9
6769~
586'9
¥66'9
£00°L
€10,

997'L

e

Me

_OEt

EtO.

MeO

MeO

19p

F000'T
0T

=000'T

TH8E0
90T
Bo1vo
Fe990

Feeso

Aor90
OEED
39690
A1£90
/1890

105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05 -1.0
f1 (ppm)

11.0

£1T°9T
261°91
9TH'9T
£6v°9T

b0z \

£8E'Lh —
8’6y —

$09'S85 ~_
87€'95 "

650'€9
0ST'€9 >

999'TTT
v69'TTT
689°ETT

LBLETT
808'ETT
ST8'ETT
998'€TT

978'STT ~
YEE'LTT—
619'62T —

mww.mE
990'vT >

795°TST
Lb9'1ST
898'€ST
606°€ST

Me

_OEt

EtO.

MeO

MeO

19p

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200

32



8IT'T
N:A/
9T T~E

6STT-F
[4:148 N
90€'T

ByE—
889
ozLe
9vL'E
058'€
888
T16'
S€6'
896'C
66
00
€60
a1Tv-8
0Ty~

809
osh
v6o

0LL'S—

$0S'9~_
€59
6£8'9
998'9 >
106'9
16’9
026'9
876'9
96'9
986'9
66'9
666'9

Me

HO

OMe

20p

A MWM_“_JJ“L;#LW

F120'T
F690'T

=000'T

Faveo
BIH0T

Tmc.ﬁ

Fepo0

FIE0

890

Fesot

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.¢

105 100 95 90 85 80 75 70 65 60 55 50 45
f1 (ppm)

11.0

ury
wm:/
0TTT~E

€9TT-F
98T'T \
01T

569
vES'E

198°€

S68'€

816 4
910§
0v0' |
050 {
L0 ]
(80 1
(075
€T
(ST
181
16T
07—

SEY—=
onm.v\m
L6EY
€06’y
6067~
186'v -1
£00'S

£19'9
199
§€9'9
£49'9
1049
[47A°)
vEL'9
w9
Pr6'9~
656'9
69
8L
WL
0ST°L
v6T'L
661°L
ozeL

(-

OMe

NN

Too.N

?ca.ﬁ

T9€°0
Two.ﬁ
H\Em.o

Feveo

56590
Az990
ZAEED
oD

=1CE0

100 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

10.5

33



LETIT
P1E9T
60v°9T
8Y'91T

TS~
STTYS~
009'sS—

967°€9
68£°€9
EVS'E9

SE9'E9

SELPIT~C
6ES'STT "

61'STT
liz4748 /
2€0'92T
8Z1'9C1 v.
T20° 221 \,
090°£2T
6£0°0PT
LET'OPT
09T°0¥T

Eradiias

S80°€ST—

OMe

-10

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

180

34



2047 433 TIC

1n.a 200 30.0 380

Spectrira

Line#f:l B Tiwe:33.1(5cans#3374)

MazsPeaks:157

Fawlvlode: Averaged 32.5-33.7(3299-3444) BasePeak 201(35434)
B Mode:Mone Group 1 - Ewent 1

100+ S
E o
3 EtO._11_OEt OMe
03 X N
3 H
603 \_<
3 21
503 P
] 65 L)
4]:'_
0 & 111
203 H
E 118 126
10 -
; A IT 1|. 234 264 282 316 I 367
0 40 é0 80 100 120 140 160 180 200 220 240 260 280 300 %20 340 3800

T

35



621'T
Mm:/
9UT'T

S6TT—=
6IET \
wET

LTT—

S8L'€
108'€
pES'E
658'€
906'€

(86°€
0% V

YEO'Y -
wmo.w\‘
890y

(184
LT
6617
wy

67T~
60£'S "

€46'9
009'9
Sv9'9
0£9'9
¥69'9
6LL'9~E

808'9—~
wa.m\
658'9
£86'9
ST10°L
wo'L
890°L

—

22p

OMe

860
F800'T

F000'T

oo

Resoo
Fsg90

po00T

105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0
f1 (ppm)

11.0

6h1'91
922’91
20791
6L5°91 \

ST

1768y —
996'05 —

£66'55 —

067°€9
£8€'€9
L0v'€9

005°€9

BN.oZ
PEE'OTT b

grY

8TT'0CT
181°0CT
8T€'0CT
L£0°LTT
IT0ET \

LEO'PPT
8IT'HbT
PITHPT
86€'PPT \

SET'LYT

OMe

-10

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

180

f1 (ppm)

36



Chromatogram RSS-6 E:GCMS DATA'\PSRAIC'201 T'sarika\DATA'RSS6.qgd

TIC
51.381.911
II
|
II
|
W
|
|
|
f‘ I| 'q“
| “
‘I |'n"|
‘ Ilul £ l‘l I‘ll
| | )
L 4 \J TJI
1.0 13.0
min
100 bl
9
EtO\Il/OEt
]
6 107
5
4
3
il
1
D 11"3 30‘. :?9 )54 336 416436 -1‘19 481 50, \*9 53 5 MB‘ 603 6?8 63 683"00:18 38 "60431 803 8?58-14364 891
10 5 90 130 210 2‘30 j90 330 3?0 410 430 490 330 3?0 610 630 690 ?30 7?0 810 850 890
m'z

37



96T'T
ozt /
SHTT-E

£6TT-F
oﬁm.ﬁ\
OvE'T

£68'€
998'€
£68'€
116
€60
1507 -\
1600 F
ST
5T
ury
w0y
567~
VEO's—

855'9~_
1859

586'9
oooNW
€10'L
£ST'L
€912
YET'L
8vT'L
£97°L

Br

L6°0
00'T

820
760

Fsoe0

FEE9'0

=11€°0
2A0T€°0
ket

3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0

3.5

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

11.0

f1 (ppm)

0€T'9T
90€°9T
00+'9T

SLY'9T

9T TS —
097'€s —

605'€9
295'€9
109°'€9

£59'€9

SET'STT—

$09'€CT
[ 2748 /
0St'STT /
0S7'92T
mwm.mﬁ z

wi.nﬁ \,
vﬁ.nﬁ
180°6CT

06£'6ET —

mmw.il
LEBPPT v

Br

-10

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

170

38



860'T

1T W
ST —
POET —

8ze't \
6E'T

JAYAS
[378%
e
e
w08°c
806°¢
156°€
733
666'C
600
[
99T
Ut
[43%3
00T
o1
veey
69T~
6505 —

6€5°9
895'9
¥8L'9
$18'9

£58'9
598'9
886'9
¥66'9
[4004
810°L
181°L
01T'L

Br

OMe

24p

—

I}

FIE0'T
0T

TL5E0
=007
Aeg0
€890

Fose0

Mg
L0
ASED
/890

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

105 100 95 90 85 80 75 70 65 60 55 50 45
f1 (ppm)

11.0

786'ST
18191
16€°91
89¥'9T

e —
8L£'0S —

50095 —

pOT'E9
mwm.mmv
89Y'€9

L2801 —

606'PTT —

9ST°02T
6L1°0CT
€Lzoa
2€E°0CT
018171 \
¥66'2CT

786'87T —

SP'EPT
S00'bT
SES'PYT N

0£0'SPT
66L'9YT \

Br

ZT

OH

OMe

24p

Ly

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

f1 (ppm)

39



wt
SHTT /
6971~k

06T F
£IeT
LEET

596'€
866'¢
¥20'y
640y
060"
PITY
6ETY—

8LT'Y
wey
9ETY

67—
26~
205 —

66v'9~_
8259~

SVT'L
L AN
S8T'L
'L 7

bL6'L—

Br

EtO\('?/OEt
o]

ZT

Cl

OH

Br

25p

060
00'T

TRA
Tom,o

890

0T
FSIE0

TmN.c

105 100 95 90 85 80 75 70 65 6.0 f5.5 50 45 40 35 30 25 20 15 10 05 00 -0.5
1 (ppm)

11.0

£90'T
980'T
oIrT—
ST —
9T
067’1

7233
619°¢
259t
99°¢
00t
e
688°C
€16
€26
156°€
96'c
06
o'y
8L0'% V
0T
87Ty
[4184
09Ty
699 —
oLy
286 ~

£9V'9~_
w6r9"

9289
zsw9\.
9269—
1569/

WTL-F
mZN“\“
06T°L

96L'8 —

Br

OEt

EtO.

HO

26p

i

1.5

ol Ly

o001
Feot

Feseo
Feseo
Fozso

Foreo
Feszo

Foz90

Bieeo
Agyeo
TAET

820

0.5 0.0

1.0

4.0 3.5 3.0 2.5 2.0

4.5

5.0
f1 (ppm)

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.0

40



90T
980'T
orr'T—
€0E'T~
LZeT
0SE'T

PerET
'€
soce
106
1666
bS6'E—
PSTh~
8ty
20y
ey
157%

9L0'S ~
8ST'S—

€859~
g9

wo't
&3/
wre-t

ETL-F
SLTL
y0T'L
1STL
£97°L
YSy'L
6LY'L
$0S'L

Br

00T
10001

H(mmm,o

Fvoe0

H\.mmm,o

Foreo

190

Tmm.ﬁ

F0€°0

6.5

55 50 45 40 35 30 25 20 15 1.0 05 00 -0.5 -1.0
f1 (ppm)

6.0

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0

115

05091
L3191
18691
854'9T

W€y
LT LY
P6T'6v
SEE'6Y

£TP'E9
TE0'€9
805°€9

s'e9

EPLPTT
6TT'STT
6bT'STT
TIY'STT

£89'6CT

wmm.wi
£65'bPT >

mI.mmﬁ
627'65T >
L0¥'29T

mmw.NS 7

Br

oo

L

-10|

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

41



Chromatogram RSS-1 REPEAT ENGCMS DATA'PSRAIC2017sarika DATA'RSS-1 REPEAT.qgd

TIC
27 P14427
| 'k\
k T _._F.'“_-_l I |r | T I
10 10.0 200 300 400
11

180

0]
e EtO. B/Ob Br
TH N
H

F
60 270

105 7 I
; g 6 109 ; a

07 % 01y 13?‘.. m W us M WO M) 03 38 Wzo 10
- (R e e L b L R L e R e B e L R B e e e e e R e e e e B e e e R e e e Y e R R

20 40 60 8 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460
mz

42




989'¢
aLe
boL'E
69L'€
606'€
£€6'C
956'€ —
066'€ /
LST'Y
18T
90T
[xad
14144
180G~
691'S

[41 3 BN
1959
8€0'L
SoN/
£0T°L

~

621'L 7
wt
9WTL

S9T'L
89'L
£6v'L
816°L

Cl

I

F000'T
00T

med

Faveo
y890

Feze0

F529'0

H/@mm.ﬁ
BR19e0

Z80£0

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0

105 100 95 90 85 80 75 70 65 60 55 50 45
f1 (ppm)

11.0

05091
L3191
18691
854'9T

W€y
LT LY
P6T'6v
SEE'6Y

£TP'E9
TE0'€9
805°€9

s'e9

EPLPTT
6TT'STT
6bT'STT
TIY'STT

£89'6CT

wmm.tl
£65'bPT >

mI.mmﬁ
627'65T >
L0¥'29T

mmw.NS 7

Cl

oo

L

-10|

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

43



S6T'T
61TT /
[AZARNY

1671 -F
PIET \
8EE'T

£8'E
198°€
$68'€
816'¢
we'e

€50
m?/
0607 ~&

Lras &4
£STY
LTy
[{ad
9Ty
656’7~
LE0S—

2099~
1699

786'9
mmm.ww
110°L
£60°L
9L
S9T'L
SITL
YL
WL

Cl

00'T
L0°T

Feeeo
Tvc.ﬁ

Fere0

1990

=H0£'0
T-€86'0
F904°0

3.0 2.5 2.0 1.5 1.0 0.5 00 -05 -1.0

3.5

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

11.0

f1 (ppm)

0€T'9T
90€°9T
00+'9T

SLY'9T

9T TS —
097'€s —

605'€9
295'€9
109°'€9

£59'€9

SET'STT—

$09'€CT
[ 2748 /
0St'STT /
0S7'92T
mwm.mﬁ z

wi.nﬁ \,
vﬁ.nﬁ
180°6CT

06£'6ET —

mmw.il
LEBPPT v

Cl

ZT

EtO\%)/OEt
P
S

29p

-10

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

170

44



£0T'T

NNﬁ.ﬁ/
STT—
8UT—=

com.ﬁx
0EE'T

6Tt —

119°'€
SE9'E
699°€
£€69°€
668'€
£26'¢
956'€
086'€
SOT'Y
[4384 A
NIéN
Ty
8097 ~
8897 —
bL6y —

0VS'9~_
6959~
1169~
0b0'L~
690"

Cl

OEt

O

\”/
P

EtO

ZT

Me

30p

oo Ll

15560
F000'T

Fes61

Royeo

e
W\wNw.c
Foeeo
Foszo

F9e9°0

FI1E0
Feoet

105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -0.5
f1 (ppm)

11.0

980°9T
$9T'9T
$9E'9T

THb'9T
1871 /S

890'55 —
0L0°L5—

PST'E9
8vT'€9
6L£'€9

TLY'€9

LEGPIT —

8TLTTT
£65°SCT /
999'SCT
7€6'8CT
96L'6CT W
6£8'6CT
Y8T'GET
LTE'SET v
60'8ET
G80'8ET
EET'SPT
mmm.mvﬁ >

Cl

O
EtO. ' _OEt
P

ZT

Me

30p

-10

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

180

f1 (ppm)

45



i
EtO\('?/OEt Cl
P
Me /©/
N
H
Me
30p
138
3 17 m  p - 381
165 178 192 <7 DB ) as6 a0 200 306 3M 36 3D 36 05434 448
0 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460

mz

46




4. References

[1] Mohammad, Z. K.; Farnaz, M.; Hassan, M.; Synlett, 2009, 8, 1326-1330.
[2] Shaterian, H. R.; Javad, F.; Majid, M.; Phosphorus, Sulfur, and Silicon, 2013, 188,850-

854.
[3] Anguo, Y.; Shuo, L.; Jianguo, Y.; Huanan, H.; Ind. Eng. Chem. Res., 2014, 16143-

16147, 53.

47



