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General experimental procedures

Melting points were measured in Melt-Temp apparatus and were uncorrected. 'H, 3C
and "F NMR spectra were recorded in CDCl; (unless indicated elsewhere) using
Bruker AM-500 instruments with Me,;Si and CFCl; (with upfield negative) as the
internal and external standards, respectively. IR spectra were obtained with a Nicolet
AV-360 spectrophotometer. Lower resolution mass spectra were determined with
Agilent 1100 LC/MSD SL instrument using ESI technique. High Resolution mass
spectra were run on lonspec 4.7 Tesla FTMS using MALDI/DHB. All the solvents
were not purified before use. X-ray diffraction crystal structure analysis was obtained
on Bruker P4 instrument using graphite monochromatized Mo Ko radiation (A =
0.71073 A) at 293(2) K.

General procedure for the preparation of 4g:

To a mixture of pyrimidine-2,4,6(1H,3H,5H)-trione 1 (128.0 mg, 1.0mmol)
benzaldehyde 2g (212.0 mg, 2.0 mmol), and ethyl trifluoroacetoacetate 3 (184.0
mg, 1.0 mmol) in DMSO (6 mL) was added 0.5 mmol of Et;N as catalyst.
The resultant mixture was stirred at room temperature for as indicated hour.
After completion of the reaction, the mixture was poured into water (50 mL)
and extracted with ethyl acetate (3X50 mL). The organic phase was washed
with water for several times, then dried over anhydrous magnesium sulfate.
After evaporation of solvent on under reduced pressure, the residue was
purified by column chromatography on a silica gel using petroleum ether/ethyl
acetate (4/1, v/v) as eluent to afford the pure product 4g 364.2mg, 72% yield.

Typical experimental procedure for preparation of 5d

To a stir CH;CN solution (10.0 mL) containing compound 4g (506 mg, 1.0
mmol) and pyridine (395 mg, 5.0 mmol) was added dropwise SOCI, (595 mg,
5.0 mmol) at room temperature. The resultant mixture was stirred at room
temperature for indicated hours until completion of reaction (monitored by
TLC). The mixture was concentrated under reduced pressure, the residue was
purified by column chromatography on a silica gel using petroleum ether/ethyl
acetate 6:1 (v/v) as eluent to afford the pure product 5d 248.5 mg, 51% yield.

Characterization data for all compounds

Ethyl-7,11-bis(4-chlorophenyl)-9-hydroxy-1,3,5-trioxo-9-(trifluoromethyl)
-8-oxa-2.,4-diazaspiro[5.5]undecane-10-carboxylate (4a)



Cl

The product was recrystallized form PE-EtOAc contained one molecule of
EtOAc.
White solid; mp 290.2-290.4 °C; '"H NMR (CDCl;, 500 MHz): 6 0.86 (t, J= 7.5
Hz, 3H), 3.92-3.94 (m, 2H), 4.33 (d, J = 13.0 Hz ,1H), 4.44 (d, J = 13.0 Hz,
1H), 5.80 (s, 1H), 6.18 (s,1H), 7.14-7.27 (m, 8H), 7.97 (s, 1H), 8.21 (s, 1H);
three crystallization solvent peaks were also observed: 1.25 (t, J = 7.0 Hz, 3H,
solvent), 2.03 (s, 3H), 4.10 (q, J = 7.0 Hz ,2H), 4.10 (q, /= 7.0 Hz ,2H), ""F
NMR (CDCl;, 470 MHz): 8 -85.10 (s, 3F); 3C NMR (CDCl;, 100 MHz): &
13.3, 41.8, 46.2, 60.0, 62.6, 75.9, 94.1 (q, 2Jcr = 33.4 Hz), 122.1 (q, "Jcr=
248.1 Hz), 128.0, 129.0, 129.3, 130.6, 131.7, 132.1, 135.4, 135.7, 147.2, 166.6,
168.6, 173.2; four crystallization solvent peaks were also observed: 14.1, 21.0,
60.6, 171.6; IR (KBr) vp.x: 3384.5, 3107.6, 2855.2, 1712.8, 1492.8, 1184.4,
1016.6, 834.5 cm!; MS [ESI(-)] m/z: [M-H)", 573]; HRMS Calcd. for
Cy4H9C1,F5N,O7Na [M+Na]*: 597.0419, Found: 597.0414.
Ethyl-7,11-bis(3-chlorophenyl)-9-hydroxy-1,3,5-trioxo-9-(trifluoromethyl)-
8-o0xa-2,4-diazaspiro[5.5]undecane-10-carboxylate (4b)

cl

Cl

White solid; mp 265.8-266.0 °C; 'H NMR (Acetone-dg, 500 MHz): & 0.90 (t, J
= 7.5 Hz, 3H), 3.87-3.99 (m, 2H), 4.60 (d, J= 13.0 Hz, 1H), 4.63 (d, J= 13.0
Hz, 1H), 5.88 (s, 1H),7.06 (s, 1H), 7.18-7.42 (m, 8H), 10.30 (s, 1H), 10.50 (s,
1H); 'F NMR (Acetone-dg, 470 MHz): 6 -84.56 (s, 3F); 13C NMR (Acetone-dg,
100 MHz): 6 13.0, 43.2, 45.6, 59.4, 61.0, 75.4,94.7 (q, 2Jcr = 32.7 Hz), 122.5
(q, 'Jer = 285.2 Hz), 125.3, 126.8, 127.5, 128.8, 128.9, 129.5, 130.3, 130.6,
134.1, 136.8, 137.0, 147.4, 167.4, 168.8, 169.4; IR(KBr) v 3221.5, 3080.3,
2869.1, 1716.4, 1373.9, 1210.7, 1122.7, 767.7 cm™!; MS [ESI(-)] m/z: [(M-H)",
573]; HRMS Calcd. for C,4H;9Cl,F3N,O;Na [M+Na]*: 597.0419, Found:
597.0416.
Ethyl-7,11-bis(2-chlorophenyl)-9-hydroxy-1,3,5-trioxo-9-(trifluoromethyl)-
8-o0xa-2,4-diazaspiro[5.5]undecane-10-carboxylate (4¢)



White solid; mp 203.1-203.2 °C; 'H NMR (DMSO-d¢, 500 MHz): 6 0.82 (t, J =
7.0 Hz, 3H), 3.80-3.88 (m, 2H), 4.38 (d, J=12.5 Hz, 1H), 4.45 (d, J = 12.5 Hz,
1H), 5.67 (s, 1H), 7.02-7.47 (m, 8H), 8.52 (s, 1H), 11.46 (s, 1H), 11.79 (s, 1H);
9F NMR (DMSO-dg, 470 MHz): 6 -82.25 (s, 3F); 3C NMR (Acetone-dg, 100
MHz): 513.6, 41.7, 45.3, 58.3, 62.0, 73.2, 95.4 (q, 2Jcr = 32.4 Hz), 123.3 (q,
Ucr = 285.5 Hz), 128.1, 128.2, 130.3, 130.5, 130.7, 130.8, 131.3, 131.8,
133.0, 133.5, 133.7, 136.2, 148.4, 167.0, 169.4, 170.5; IR(KBr) vp.x: 3407.0,
3247.8, 3127.1, 2998.4, 1707.1, 1328.9, 1184.9, 752.3 cm!'; MS [ESI(-)] m/z:
[((M-H)*, 573]; HRMS Calcd. for Cy4H;9Cl,F3N,0O;Na [M+Na]™: 597.0419,
Found: 597.0428.
Ethyl-7,11-bis(4-bromophenyl)-9-hydroxy-1,3,5-trioxo-9-(trifluoromethyl)-
8-o0xa-2,4-diazaspiro[5.5]undecane-10-carboxylate (4d)
Br
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The product was recrystallized form PE-EtOAc contained one molecule of
EtOAc.

White solid; mp 288.3-288.7 °C; 'H NMR (CDCl;, 500 MHz): 6 0.87 (t,J= 7.5
Hz, 3H), 3.91-3.96 (m, 2H), 4.32 (d, J = 13.0 Hz, 1H), 4.45 (d, J = 13.0 Hz,
1H), 5.79 (s, 1H), 6.18 (s, 1H), 7.08-7.42 (m, 8H), 8.02 (s, 1H), 8.28 (s, 1H);
three crystallization solvent peaks were also observed: 1.25 (t, /= 7.5 Hz, 3H),
2.03 (s, 3H), 4.11 (q, J = 7.5 Hz, 2H, solvent); '°F NMR (CDCl;, 470 MHz): 6 -
85.08 (s, 3F); 3C NMR (CDCl;, 100 MHz): & 13.3, 41.8, 46.2, 59.8, 62.6, 94.1
(q, 2Jcr = 33.3 Hz), 122.0 (q, 'Jcr = 285.4 Hz), 123.6, 123.9, 128.2, 131.9,
132.2, 132.3, 132.6, 147.2, 166,6, 168.6, 173.1; four crystallization solvent
peaks were also observed: 14.1, 21.0, 60.5, 171.6; IR(KB1) vy 3384.7,
3099.9, 2981.0, 1715.9, 1326.5, 1168.7, 1012.9, 786.6 cm™'; MS (ESI) m/z:
[(M+Na)*, 685]; HRMS Calcd. for Cy4H;9Br,F3N,O7/Na [M+Na]*: 684.9409,
Found: 684.9407.
Ethyl-7,11-bis(3-bromophenyl)-9-hydroxy-1,3,5-trioxo-9-(trifluoromethyl)-
8-o0xa-2,4-diazaspiro[5.5]undecane-10-carboxylate (4e)



Br

White solid; mp 271.9-272.8 °C; 'H NMR (Acetone-dg, 500 MHz): & 0.91 (t, J
= 7.0 Hz, 3H), 3.87-3.99 (m, 2H), 4.58 (d, /= 13.0 Hz, 1H), 4.60 (d, J = 13.0
Hz, 1H), 5.85 (s, 1H), 7.06 (s, 1H), 7.22-7.57 (m, 8H), 10.31 (s, 1H), 10.51 (s,
1H); 'F NMR (Acetone-dg, 470 MHz): 6 -84.33 (s, 3F); 3C NMR (Acetone-dg,
100 MHz): 6 13.0, 43.2, 45.5, 59.4, 75.3, 94.7 (q, 2Jcr = 32.7 Hz), 122.1,
122.2, 122.5(q, Jer =285.3 Hz), 125.7, 128.0, 129.6, 130.6, 130.8, 131.8,
131.9, 132.4, 137.0, 137.3, 147.4, 167.4, 168.8, 169.4; IR(KBr) vp.x: 3224.5,
3071.6, 2868.7, 1712.0, 1372.5, 1209.3, 1121.6, 765.2 cm™!'; MS [ESI(-)] m/z:
[(M-H)", 663]; HRMS Calcd. for C,4H9Br,F3N,O;Na [M+Na]": 684.9409,
Found: 684.9397.
Ethyl-7,11-bis(2-bromophenyl)-9-hydroxy-1,3,5-trioxo-9-(trifluoromethyl)-
8-o0xa-2,4-diazaspiro[5.5]undecane-10-carboxylate (4f)

White solid; mp 221.9-222.2 °C; 'H NMR (Acetone-dg, 500 MHz): & 0.73 (t, J
= 7.0 Hz, 3H), 3.73-3.90 (m, 2H), 4.54 (d, J = 12.5 Hz, 1H), 5.29 (d, J = 12.5
Hz, 1H), 6.34 (s, 1H), 6.98 (s, 1H), 7.16-7.57 (m, 8H), 10.16 (s, br, 1H), 10.39
(s, br, 1H); '"F NMR (Acetone-dg, 470 MHz): & -84.60 (s, 3F); 3C NMR
(DMSO-d¢, 100 MHz): 13.5, 45.4, 57.1, 60.3, 74.0, 94.5 (q, 2Jcr = 31.7 Hz),
124.6 (q, 'Jcr = 180.7 Hz), 128.1, 130.1, 133.3, 134.0, 134.1, 134.9, 148.5,
166.5, 167.4, 169.1, 191.8; IR(KBr) vp.x: 3407.3, 3229.3, 2990.4, 1715.7,
1332.6, 1186.6, 1027.4, 756.44 cm-';MS [ESI(-)] m/z: [(M-H)*, 663]; HRMS
Calcd. for Co4H9Br,F3N,O;Na [M+Na]*: 684.9409, Found: 684.9395.
Ethyl-9-hydroxy-1,3,5-trioxo-7,11-diphenyl-9-(trifluoromethyl)-8-oxa-2,4-
diazaspiro[5.5]undecane-10-carboxylate (4g)




The product was recrystallized form PE-EtOAc contained one molecule of
EtOACc.
White solid; mp 263.4-263.7 °C; 'H NMR (CDCl;, 500 MHz): 6 0.82 (t,J=17.5
Hz, 3H), 3.89-3.98 (m, 2H), 4.40 (d, J = 13.0 Hz, 1H), 4.56 (d, J = 13.0 Hz,,
1H), 5.89 (s, 1H), 6.28 (s, 1H), 7.24-7.35 (m, 10H), 7.75 (s, 1H), 7.95 (s, 1H);
three crystallization solvent peaks were also observed: 1.30 (t, /= 7.5 Hz, 3H),
2.08 (s, 3H), 4.16 (q, J = 7.5 Hz, 2H); '°F NMR (CDCl;, 470 MHz): & -85.14
(s, 3F); 13C NMR (Acetone-ds, 100 MHz): & 13.7, 44.0, 46.9, 60.6, 61.6, 76.9,
95.5 (q, ?Jcr = 30.3 Hz), 123.5 (q, Jcr = 255.5 Hz), 127.6, 129.3, 129.4,
129.5, 129.8, 130.0, 135.6, 135.7, 148.4, 168.5, 170.4, 170.6,; four
crystallization solvent peaks were also observed: 14.4, 20.7, 60.5, 170.9;
IR(KBT) viax: 3225.9, 3111.3, 2882.3, 1701.9, 1340.1, 1206.1, 1122.6, 739.8
cm’'; MS (ESI) m/z: [(M+Na)*, 529]; HRMS Calcd. for C,4H;F3;N,0O;Na
[M+Na]*: 529.1199, Found: 529.1194.
Ethyl-9-hydroxy-1,3,5-trioxo-7,11-di-p-tolyl-9-(trifluoromethyl)-8-oxa-2,4-
diazaspiro[5.5]undecane-10-carboxylate (4h)

CH;

The product was recrystallized form PE-EtOAc contained one molecule of
EtOAc.

White solid; mp 247.2-248.0 °C;'H NMR (Acetone-ds, 500 MHz): 6 0.80 (t, J =
7.0 Hz, 3H), 2.16 (s, 3H), 2.20 (s, 3H), 3.78-3.83 (m,2H), 4.43 (d, J = 13.0 Hz
1H), 4.51 (d, J = 13.0 Hz, 1H), 5.72 (s, 1H), 6.74 (s, 1H), 7.02-7.08 (m, 8H),
10.04 (s, br, 2H); three crystallization solvent peaks were also observed: 1.12 (t,
J=17.0 Hz, 3H), 1.89 (s, 3H), 3.98 (q, J = 7.0 Hz, 2H); '°F NMR (Acetone-ds,
470 MHz): 8 -84.49 (s, 3F); 3C NMR (DMSO-dg, 100 MHz): 13.9, 21.2, 44.0,
45.0, 60.0, 60.2, 75.6, 94.8 (q, 2Jcr = 31.8 Hz), 123.0 (q, 'Jcr = 342.5 Hz),
126.9, 128.7, 129.4, 129.6, 130.0, 130.2, 132.3, 132.7, 134.4, 137.9, 138.8,
149.1, 150.3, 168.3, 168.5, 170.9; four crystallization solvent peaks were also
observed: 14.5, 21.0, 60.5, 170.8; IR(KBr) vp.: 3379.0, 3202.9, 3095.2,
1709.2, 1327.1, 1208.2, 1110.7, 779.6 cm’!'; MS (ESI) m/z: [(M+Na)*, 557];
HRMS Calcd. for CysH,5F3N,0O7Na [M+Na]*: 557.1512, Found: 557.1496.
Ethyl-7,11-bis(4-cyanophenyl)-9-hydroxy-1,3,5-trioxo-9-(trifluoromethyl)-
8-o0xa-2,4-diazaspiro[5.5]undecane-10-carboxylate (4i)



CN

White solid; mp 263.9-264.1 °C; 'H NMR (Acetone-dg, 500 MHz): & 0.79 (t, J
= 7.2 Hz, 3H), 3.77-3.81 (m, 2H), 4.50 (d, J = 12.5 Hz, 1H), 4.60 (d, J = 12.5
Hz, 1H), 5.83 (s, 1H), 7.06 (s, 1H ), 7.29-7.71 (m, 8H), 10.14 (s, br, 2H); °F
NMR (Acetone-dg, 470 MHz): & -84.19 (s, 3F); '3C NMR (Acetone-dg, 100
MHz): 13.0, 43.3, 45.9, 59.1, 61.1, 75.5, 94.8 (q, 2Jcr = 32.6 Hz), 112.6,
113.2, 117.8, 122.5 (q, Jer = 353.7 Hz), 127.8, 130.1, 132.6, 132.7, 139.5,
140.0, 147.1, 167.1, 168.4, 169.1; IR(KBr) vy 3241.7, 3121.1, 2239.8,
1701.6, 1333.5, 1178.9, 1103.8, 771.6 cm™'; MS [ESI(-)] m/z: [M-H)",555];
HRMS Calcd. for Cy¢HoF3N4O7Na [M+Na]*: 579.1104, Found: 579.1098.
Ethyl-7,11-bis(2,4-dichlorophenyl)-9-hydroxy-1,3,5-trioxo-9-
(trifluoromethyl)-8-oxa-2,4-diazaspiro[5.5]undecane-10-carboxylate (4j)

cl

White solid; mp 178.6-180 °C; 'H NMR (Acetone-dg, 500 MHz): 8 0.87 (t, J =
7.0 Hz, 3H), 3.83-3.89 (m, 1H), 3.92-3.98 (m, 1H), 4.57 (d, J = 12.5 Hz, 1H),
5.38 (d, J=12.5 Hz, 1H), 6.35 (s, 1H), 7.20 (s, 1H), 7.39-7.60 (m, 6H), 10.39
(d, 2H); 'F NMR (Acetone-dg, 470 MHz): & -84.39 (s, 3F); '3C NMR
(Acetone-dg, 100 MHz): 6 13.7, 41.2, 45.5, 58.2, 62.0, 72.8, 95.5 (q, 2Jcr =
32.7 Hz), 123.2 (q, 'Jcr =285.5 Hz), 128.5, 128.6, 130.0, 130.8, 131.7, 132.0,
132.1, 132.8, 134.4, 135.4, 136.5, 137.4, 148.3, 166.9, 169.2, 169.8; IR(KBr)
Vmax: 3390.9, 3251.8, 2978.1, 1713.2, 1330.9, 1185.4, 1105.8, 777.4 cm™'; MS
[ESI(-)] m/z: [(M-H)*, 643]; HRMS Calcd. for C,4H,;,CI4F3N,O,Na [M+ Na]*:
664.9640, Found: 664.9641.
Ethyl-7,11-di(furan-2-yl)-9-hydroxy-1,3,5-trioxo-9-(trifluoromethyl)-8-oxa-
2,4-diazaspiro[5.5]undecane-10-carboxylate (4k)



Yellow solid; mp 221.1-221.8 °C; 'H NMR (CDCls;, 500 MHz): 6 1.05 (t, J =
7.0 Hz, 3H), 4.05 (q, J = 7.0 Hz, 2H), 4.32 (d, J = 12.5 Hz, 1H), 4.40 (d, J =
12.5 Hz, 1H), 5.83 (s, 1H), 6.15 (s, 1H), 6.22-6.42 (m, 4H), 7.32 (s, 2H), 7.62
(s, br, 1H), 7.72 (s, br, 1H); '°F NMR (CDCl;, 470 MHz): 8 -84.96 (s, 3F); 13C
NMR (DMSO-dg, 100 MHz): 14.1, 43.4, 55.7, 61.0, 69.8, 94.5 (q, °Jcr =32.3
Hz), 108.6, 110.3, 111.1, 111.3, 118.4 (q, 'Jcr = 229.1 Hz), 143.7, 144.4,
148.2, 149.5, 150.1, 167.9, 168.2, 170.1; IR(KBr) vinax: 3358.2, 3238.9, 3129.4,
2857.7, 1712.9, 1373.2, 1014.8, 738.8 cm™!'; MS (ESI) m/z: [(M+Na)*, 509];
HRMS Calcd. for CyoH;7F3N,O9Na [M+Na]*: 509.0784, Found: 509.0773.
Ethyl-7,11-bis(4-chlorophenyl)-1,3,5-trioxo-9-(trifluoromethyl)-8-oxa-2,4-
diazaspiro|5.5]undec-9-ene-10-carboxylate (5a)
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White solid; mp 205.6-206.7 °C; '"H NMR (CDCl;, 500 MHz): 6 1.29 (t,J= 7.0
Hz, 3H), 4.70 (d, J= 5.0 Hz, 1H), 4.19-4.34 (m, 2H), 4.55 (d, /= 5.0 Hz, 1H),
6.04 (s, 1H), 7.06-7.32 (m, 8H), 7.79 (s, 1H); '°”F NMR (CDCls, 470 MHz): 6 -
79.88 (s, 3F); 3C NMR (CDCls, 100 MHz): 6 13.6, 46.9, 50.8, 53.9, 63.4, 80.8,
99.8 (q, 2Jcr = 36.0 Hz), 119.2 (q, Jcr = 281.9 Hz), 128.0, 129.3, 129.8,
131.1, 132.3, 135.7, 136.4, 152.9, 164.8, 167.3, 174.9; IR(KBr) vp.x: 3205.7,
3096.2, 2994.0, 1709.3, 1375.7, 1145.2, 1040.0, 768.0 cm™'; MS (ESI) m/z:
[M+H)*, 557]; HRMS Calcd. for Cy4H{7,C,F3N,O¢Na [M+Na]*: 579.0313,
Found: 579.0314.
Ethyl-7,11-bis(4-bromophenyl)-1,3,5-trioxo-9-(trifluoromethyl)-8-oxa-2,4-
diazaspiro[5.5]undec-9-ene-10-carboxylate (5b)
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White solid; mp 214.9-216.1 °C; 'H NMR (CDCl;, 500 MHz): 8 1.30 (t, J= 7.0
Hz, 3H), 3.71 (d, /= 5.0 Hz, 1H), 4.20-4.36 (m, 2H), 4.55 (d, J = 5.0 Hz, 1H),
6.04 (s, 1H), 7.01-7.50 (m, 8H), 7.80 (s, 1H); '°”F NMR (CDCls, 470 MHz): 6 -
79.86 (s, 3F); 3C NMR (CDCls, 100 MHz): 6 13.6, 47.1, 50.8, 53.8, 63.4, 81.0,
99.9 (q, 2Jcr = 35.9 Hz), 119.3 (q, Jcr = 281.7 Hz), 124.1, 124.8, 128.3,
129.6, 131.6, 132.4, 132.9, 152.8, 164.5, 167.3, 174.9; IR(KBr) vp.x: 3345.2,
3097.6, 2996.4, 1713.2, 1371.3, 1254.2, 1145.5, 767.9 cm™'; MS (ESI) m/z:
[(M+H)*, 645]; HRMS Calcd. for Cy4H7Br,F3N,O¢Na [M+Na]*: 666.9303,
Found: 666.9289.
Ethyl-7,11-bis(3-chlorophenyl)-1,3,5-trioxo-9-(trifluoromethyl)-8-oxa-2,4-
diazaspiro[5.5]undec-9-ene-10-carboxylate (5¢)
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White solid; mp 175.3-175.8 °C; '"H NMR (CDCl;, 500 MHz): 8 1.32 (t,J= 7.0
Hz, 3H), 3.75 (s, J = 5.0 Hz, 3H), 4.22-4.37 (m, 2H), 4.56 (d, J = 4.5 Hz, 1H),
6.05 (s, 1H), 7.02-7.37 (m, 8H), 7.97 (s, 1H); '’F NMR (CDCls, 470 MHz): 6 -
79.80 (s, 3F); 13C NMR (CDCls, 125 MHz): 6 13.5, 47.0, 50.7, 53.6, 63.4, 80.6,
99.7 (q, 2Jcr = 36.1 Hz), 119.2 (q, 'Jcr = 281.8 Hz), 124.7, 125.6, 126.8,
128.6, 129.8, 130.3, 130.5, 134.5, 134.9, 135.3, 135.7, 152.9, 164.7, 167.1,
174.6; IR(KBr) vipax: 3206.4, 3111.8, 2987.6, 1715.6, 1373.4, 1251.9, 1146.2,
7852 cm'; MS (ESI) m/z: [(M+H)", 557]; HRMS Calcd. for
C,4H7C1LF5N,;O¢Na [M+Na]*: 579.0313, Found: 579.0315.
Ethyl-1,3,5-trioxo-7,11-diphenyl-9-(trifluoromethyl)-8-oxa-2,4-
diazaspiro[5.5]undec-9-ene-10-carboxylate (5d)



White solid; mp 217.0-217.6 °C; '"H NMR (CDCl;, 500 MHz): 8 1.30 (t, J= 7.0
Hz, 3H), 3.80 (d, /= 5.0 Hz, 1H), 4.20-4.35 (m, 2H), 4.60 (d, J = 5.0 Hz, 1H),
6.08 (s, 1H), 7.13-7.36 (m, 10H), 7.84 (s, 1H); '°F NMR (CDCl;, 470 MHz): &
-79.91 (s, 3F); 13C NMR (CDCl;, 100 MHz): & 13.7, 47.7, 51.0, 54.3, 63.2,
81.7, 100.0 (q, 2Jcr = 35.8 Hz), 119.5 (q, 'Jcr = 281.8 Hz), 126.8, 128.1,
129.0, 129.2, 129.5, 129.6, 130.2, 132.9, 134.1, 153.4, 165.2, 167.6, 175.5;
IR(KBr) vinax: 3200.5, 3106.5, 2982.6, 1712.2, 1375.1, 1222.0, 1043.7, 757.3
cm’l; MS (ESI) m/z: [M+H)*, 489]; HRMS Calcd. for C,y4H;oF3N,O¢Na
[M+Na]*: 511.1093, Found: 511.1089.
Ethyl-7,11-bis(2,4-dichlorophenyl)-1,3,5-trioxo-9-(trifluoromethyl)-8-oxa-
2,4-diazaspiro[5.5]undec-9-ene-10-carboxylate (Se)

The product was recrystallized form PE-EtOAc contained one molecule of
EtOACc.

White solid; mp 181.2-183.3 °C; 'H NMR (CDCl;, 500 MHz): & 1.23 (t,J=7.0
Hz, 3H), 3.51 (s, 1H), 4.26-4.38 (m, 2H), 5.41 (s, 1H), 6.69 (s, 1H), 7.06-7.43
(m, 6H), 8.41 (s, 1H); three crystallization solvent peaks were also observed:
1.32 (t, J = 7.5 Hz, 3H), 2.00 (s, 3H), 4.08 (q, J = 7.5 Hz, 2H); '"F NMR
(CDCl;, 470 MHz): 6 -79.92 (s, 3F); 3C NMR (CDCl;, 100 MHz): 6 13.6,
42.4,51.8, 63.4,99.8 (q, 2Jcr =36.0 Hz), 119.1 (q, 'Jcr =282.2 Hz), 127.8,
128.3, 128.7, 128.8, 128.9, 130.3, 130.6, 131.4, 134.8, 135.7, 136.0, 137.2,
153.0, 162.5, 166.6, 175.1; four crystallization solvent peaks were also
observed: 14.0, 20.9, 60.4, 171.3; IR(KBr) vp.: 3453.7, 3039.9, 2904.9,
1724.9, 1374.4, 1248.7, 1104.2, 771.2 cm™'; MS (ESI) m/z: [(M+H)*, 625 1],
HRMS Calcd. for Cy4H;5CI4F3N,O¢Na [M+Na]*: 646.9534, Found: 646.9536.
Ethyl-1,3,5-trioxo-7,11-di-p-tolyl-9-(trifluoromethyl)-8-oxa-2,4-
diazaspiro[5.5]undec-9-ene-10-carboxylate (5f)



CHs,
White solid; mp 198.9-199.3 °C; '"H NMR (CDCl;, 500 MHz): & 1.28 (t, J =7
Hz, 3H), 2.28 (s, 3H), 2.29 (s, 3H),3.76 (d, J = 5.0 Hz, 1H), 4.18-4.34 (m, 2H),
4.54 (d, J = 5.0 Hz, 1H), 6.02 (s, 1H), 7.01-7.15 (m, 8H), 7.72 (s, 1H); °F
NMR (CDCls, 470 MHz): 8 -79.97 (s, 3F); 3C NMR (CDCl;, 100 MHz): &
13.5,20.9, 21.0, 47.2, 51.0, 54.4, 63.0, 81.5, 99.9 (q, 2Jcr = 35.7 Hz), 119.4
(q, Jer = 281.8 Hz), 126.5, 127.8, 129.6, 129.9, 130.1, 131.1, 139.3, 140.1,
153.4, 165.0, 167.5, 175.8; IR(KBr) vp.x: 3205.2, 3106.5, 2988.1, 1711.4,
1374.7, 1253.3, 1147.2, 769.7 cm™'; MS (ESI) m/z: [(M+H)*, 517]; HRMS
Calcd. for C,cH,3F3N,0O¢Na [M+Na]*: 539.1406, Found: 539.1392.
Ethyl-7,11-di(furan-2-yl)-1,3,5-trioxo-9-(trifluoromethyl)-8-oxa-2,4-
diazaspiro[5.5]undec-9-ene-10-carboxylate (5g)

0/

oY COOEt
HN—Z ; S

o= CF3
HN— \—O

@9

The product was recrystallized form PE-EtOAc contained one molecule of
EtOAc.

White solid; mp 199.4-200.0 °C; '"H NMR (CDCl;, 500 MHz): 6 1.23 (t,J= 7.0
Hz, 3H), 3.82 (d, J = 5.0 Hz, 1H), 4.21-4.34 (m, 2H), 4.62 (d, J = 5.0 Hz, 1H),
5.97 (s, 1H), 6.28-7.36 (m, 6H), 8.08 (s, 1H); three crystallization solvent peaks
were also observed: 1.30 (t, J= 7.0 Hz, 3H), 2.02 (s, 3H), 4.10 (q, J = 7.0 Hz,
2H), '°F NMR (CDCls, 470 MHz): 6 -79.96 (s, 3F); 3C NMR (CDCl;, 100
MHz): & 13.6, 41.4, 48.8, 49.7, 63.3, 99.4 (q, 2Jc.r = 35.8 Hz), 110.6, 110.9,
111.0, 112.7, 119.1 (q, Jer = 282.1 Hz), 144.4, 145.0, 145.6, 146.4, 153.9,
164.6, 167.2, 175.7; four crystallization solvent peaks were also observed: 14.1,
20.9, 60.4, 171.2; IR(KBr) vp.x: 3347.0, 3155.7, 2994.8, 1719.9, 1372.2,
1247.5, 1147.7, 768.8 cm™'; MS (ESI) m/z: [(M+H)*, 469]; HRMS Calcd. for
C,0H|5F3N,0gNa [M+Na]*: 491.0678, Found: 491.0668.



'H, '°F and 13C NMR Spectra, Mass spectra and HRMS spectra of compounds 4 and

5 in sequence
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NAME 51p20121029
EXBNO 1
PROCNO 1
Date. 20121029
Time 10.06
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG 2930
T T T : - - D 65536
SOLVENT cpc13
7.3 7.2 ppm 4.4 4.2 4.0 ppm NS 16
DS 2
SwH 10330.578 Hz
o) FIDRES 0.157632 Hz
AQ 3.1720407 sec
JL RG 181
bW 48.400 usec
HN™ “NH oF §.00 vsec
0O (0] TE 295.9 K
D1 1.00000000 sec
DO 1
Cl O (0] O Cl NUCL SERNERE 1H
. Bl 13.72 usec
EtOOC CF CHZCOOEt PL1 1.00 dB
H 3 SFOL 500.1330885 MHz
SI 32768
SF 500.1300141 MHz
WoW no
558 0
LB 0.00 Hz
GB 0
BC 1.00
T T T T T T T T T T T T T T T T T T T
80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 Ppm
| \ | ||
dd @ B LN 1 EH
ol le <led sl o cloll=la o ol e

-85.102

LJ-p-CI-F

T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences
High Resolution MS DATA REPORT " r#n#t-<

Instrument: TonSpec 4.7 Tesla FITMS
Card Serial Number : 113 1297

Sample Serial Number: 1J-1

Operator : HuaQin ~ Date: 2013/09/16
Operation Mode: MALDI/DHB

Elemental Composition Search Report:

Target Mass:
Target m/z = 597.0414 + 0.002
Charge = +1

Possible Elements:

Element: Exact Mass: Min:  Max;
12.000000 100
1.007825 100
14.003074
15.994915
18.958403
34.968853
a 22.989770

=220 000

Z07T0ZITO
SN W NN

Additional Search Restrictions:
DBE Limit Mode = Both Integer and Half-Integer
Minimum DBE = 0

Search Results:
Number of Hits = 7

m/z Delta m/z DBE Formula

597.04136  0.00004 16.5 CyyHygN,0,F,CLNa*
587.04127  0.00013 32.0 CuHuN,O;FCINg™
597.04241  -0.00101 28.5 Cy4H,3N,O,F,CINa*
597.04022  0.00118 20.0 CyyH,aN,OgF ,CloNa*
597.03973 0.00167 240 CqH sNO,F,CiNg*!
597.04310 -0.00170 27.5 CysH,;0,FCLNa*
597.03951  0.00189 285 CygH,sF;CLNa"




4b

NETOFNNOWYWNAMINO T WM N
A0 O @M= MAOMO ™00
NAFAAAAAAO0WYWWYWOINRNNNDD
ol el ol ol ol T T T T e s N I

oo
nocw M€
o O @0

coco

NAME SLP20130411
EXPNO 4
PROCNO 1
Date_ 20130411
Time 13.55
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG 2930
D 65536
SOLVENT Acetone
NS 16
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
20 3.1720407 sec
RG 45.3
[} 48.400 usec
DE 6.00 usec
TE 296.0 K
Dl 1.00000000 sec
TDO 1
CHANNEL £1
18
13.72 usec
1.00 aB
500.1330885 MHz
32768
500.1300094 MHz
no
0
0.00 Hz
0
1.00
f l’ i L |
T T T T T T T T T T T T T T T T T T T T
15 14 13 12 11 10 9 8 7 5 4 3 2 0 -1 -2 -3 -4  ppm
ﬁ#éﬂ ﬁﬁﬁa [éa ﬁﬂ
ola ~la =
=}
©
0
=
@
[
LJ-m-Cl-F
T T T T T T T T T T T
0 -20 -40 -60 -80 =100 =120 -140 -160 -180 ppm
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Print of window 8C: MS Spectrum

Injection Date : 1/25/2013 4:01:19 PM Seq. Line : 12 W\’d g

Sample Name : LJ-1 Location : P2-A-08
Acqg. Operator + Agilent LC/MSD SL@SMSC, SIOC Inj : 1
Inj Volume : 0.3 ul
Acqg. Method : C:\HPCHEM\1\METHODS\AGILENT.M
cq. Metho \ AN A R ARE <

1/25/2013 4:01:41 PM by Agilent LC/MSD SL8SMSC, SIOC
(modified after loading)
Analysis Method i C:\HPCHEM\1\METHCDS\AARNAL3'.M

Last changed

Last changed . 1/25/2013 3:59:53 PM by Agilent LC/MSD SLESMSC, SIOC
Test
MS Spectrum o
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Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences
High Resolution MS DATA REPORT " r##s#t=

Instrument: IonSpec 4.7 Tesla FTMS
Card Serial Number : 113 1298

Sample Serial Number: LJ-2

Operator : HuaQin  Date: 2013/09/16
Operation Mode: MALDI/DHB

Elemental Composition Search Report:

Target Mass:
Target m/z = 597.0416 + 0.002
Charge = +1

Possible Elements:
Element: Exact Mass: Min:  Max:
12.000000 100
1.007825 100
14.003074
15.984915
18.998403
34.958853
a 22989770

ZOTOZIO
- 220000

- Nl

Additional Search Restrictions:
DBE Limit Mode = Both Integer and Half-Integer
Minimum DBE =0

Search Results:
Number of Hits =7

miz Delta m/z DBE Formula
597.04136  0.00024 16.5 Co4HigN,O/FCl,Na*!

597.04127 0.00033  32.0 CagHyN,0,FCINa*
507.04241 -0.00081 285 CayyH,aN,0,F,CiNa*t
597.04022 0.00138  20.0 CayrHigN,06F,CloNats
597.04310 -0.00150  27.5 Ca;H,,0,FClL,Na*t

597.03973 0.00187  24.0 CsHysNO,F,CINa*t
597.04356 -0.00196  25.0 CasoH N,OF,CINa*’
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3.833
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NAME 51p20121219
EXPNO 5
PROCNO 1
Date_ 20121229
Time 10.09
INSTRUM spect
T T T T T PROBED 5 mm BATXO 19F
PULPROG zg30
T8 ppm 4.4 4.2 4.0 ppm ™ 55236
SOLVENT DMSO
0 16
DS 2
SHH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
EG 128
DH 48.400 usec
DE 6.00 usec
TE 296.2 K
D1 1.00000000 sec
TDO 1
= = CHANNEL f1 =:
NUC1 18
PL 13.72 usec
PL1 1.00 dB
SFO1 500.1330885 MHz
ST 32768
SF 500.1300054 MHz
WDH no
ssB 0
L8 0.00 Hz
GB 0
BC 1.00
T T T T T T T T T T T T T T T
12 1 10 9 8 il 6 5 4 3 2 1 0 -1 ppm
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Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences
High Resolution MS DATA REPORT ~ z#adtt«

Instrument: lonSpec 4.7 Tesla FTMS
Card Serial Number : 113 1299

Sample Serial Number: LJI-3

Operator : HuaQin  Date: 2013/09/16
Operation Mode: MALDI/DHB

Elemental Composition Search Report:

Target Mass:
Target m/z = 597.0428 + 0.002
Charge = +1

Possible Elements:

Element: Exact Mass: Min:  Max;
C 12.000000 O 100
H 1.007825 0 100
N 14.003074 0O 2

Q 15994915 0 7

F 18998403 1 3

Cl 34068853 1 2

Na 22.989770 1 1

Additional Search Restrictions:
DBE Limit Mode = Both Integer and Half-Integer
Minimum DBE = 0

Search Results:
Number of Hits = 6

m/z Delta m/z DBE Farmula

597.04310 -0.00030 27.5 CysH70:FCl,Na*!
597.04241  0.00039 2B.5 Cg3Hq3N0O,4F;CiNa™
597.04356 -0.00076 25.0 CyyH4N,O5F,CINa*?
597.04136 0.00144 16.5 CyaHigN,O,FsClLNa*™
597.04424 -0.00144 240 CyH.0,F5ClNa*!
597.04127  0.00153 32.0 CyHipN,O5FCINa*t
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7.4 7.2 ppm 4.4 4.2 ppm SOLVENT €pe13
NS 16
DS 2
o swH 10330.578 Hz
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Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences ?MS’
High Resolution MS DATA REPORT " zaéxidt=

Instrument: lonSpec 4.7 Tesla FTMS
Card Serial Number : 113 1300

Sample Serial Number: [.J-4

Operator : HuaQin  Date: 2013/09/16
Operation Mode: MALDI/DHB

Elemental Composition Search Report:

Target Mass:
Target m/z = 684.9407 + 0.002

Charge = +1

Possible Elements:
Element: Exact Mass: Min:  Max:
c 12.000000 © 100
H 1.007825 0 100
N 14.003074 O 2
O 15994915 O 7
F 18.998403 1 3
Br 78.918338 1 2
Na 22.989770 1 1

Additional Search Resfrictions:
DBE Limit Mode = Both Integer and Half-Integer
Minimum DBE = 0

Search Results:
Number of Hits = 5

m/z Deltam/z___ DBE Formula

684.94061 0.00009 36.0 CyHgN,O4F;BrNa*?
684.94033 0.00037 16.5 (:;24H1gl\lz()‘;F:;,B&Na"'1
684.93947  0.00123 39.5 CuHsN,O,F,BrNa*
68494207 -0.00137 275 CyHy;05FBryNa*t
684.93919 0.00151 20.0 (.\:27'""1aNgcjerBrgNaM
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NAME s1p20121218
EXPNO 1
PROCNO 1
Date_ 20121218
e 14,44
INSTRUM spect
DROBHD 5 mm PATXO 1
y r : | : I : - PULEROG 2930
0 65536
a3 7.2 ppm 4.4 4.2 4.0 Ppm SOLVENT Acetone
NS 16
DS 2
SWH 10330.578 Hz
0 FIDRES 0.157632 Hz
A 3.1720407 sec
RG 228.1
HN NH oW 48.400 usec
o] (o} 6.00 usec
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Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences
High Resolution MS DATA REPORT

R Bt

Instrument: TonSpec 4.7 Tesla FTMS
Card Serial Number : [13 1301

Sample Serial Number: LJ-5

Operator : HuaQin  Date: 2013/09/16
Operation Mode: MALDI/DHB

Elemental Composition Search Report:

Target Mass:
Target m/z = 684.9397 + 0.002

Charge = +1

Possible Elements:
Element: Exact Mass: Min;  Max:
C 12.000000 O 100
H 1.007825 0 100
N 14.003074 0O 2
@] 15894915 0 7
F 18998403 1 3
Br 78.918338 1 2
Na 22989770 1 1

Additional Search Restrictions:
DEE Limit Mode = Both Integer and Half-Integer
Minimum DBE =0

Search Results:
Number of Hits = 8

m/z Delta m/z DBE Formula

68493947  (0.00023 395 CyyH:N,O,F,BrNa*
684939192  0.00051 20.0 C,7H gN,OgF BroNat
684.94033 -0.00063 16.5 Cy4H1gN,O;F;BryNa*!
684.94061 -0.00041 36.0 C47HgN,04F,BriNat
68493848 0.00122 29.5 CyH,sF5Br,Na*t
684.83833 0.00137 43.0 C,43H4N,OFBrNa*
68493805 0.00165 23.5 CgHi;N,OFBr,Na*!
684.93793  0.00177 31.5 CyHgNOGF.BrNa*t
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LJ-O-Br-H
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Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences
High Resolution M8 DATA REPORT

2 Ao

Instrument: lonSpec 4.7 Tesla FIMS
Card Serial Number : 113 1302

Sample Serial Number: LI-6

Operator : HuaQin  Date: 2013/09/16
Operation Mode: MALDI/DHB

Elemental Composition Search Report:

Target Mass:
Target miz = §684.9395 £ 0.002

Charge = +1

Possible Elements:
Element: Exact Mass: Min:  Max:
6 12.000000 O 100
H 1.007825 0 100
N 14.003074 0 P
O 15.964915 0 7
F 18.998403 1 3
Br 78.818338 1 2
Na 22889770 1 1

Additional Search Resftrictions:
DBE Limit Made = Both Integer and Half-Integer
Minimum DBE =0

Search Results:
Number of Hits = 8

mfz Delta m/z DBE Fermula
884.93947  0.00003 39.5 CuHsN,O,F;BrNa*1

884.93919  0.00031  20.0 CyyHgN,O4F,BroNa*"
684.94033 -0.00083 165 CyuHigN;0,F;BrNa*"
684.93848 000102 295 CyysFsBr,Na*
684.94061 -0.00111  36.0 CayHgN,O.FBrNa*!
684.93833 0.00117  43.0 C,H,N,OFBrNa'!
684.93805 000145 235 C,H,;N,O4FBr,Na*
684.93793  0.00157 315 CaHgNO,F,BrNa*!
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Shanghal Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences
High Resolution MS DATA REPORT " =#a#t-

Instrument: IonSpec 4.7 Tesla FTMS
Card Serial Number : 113 1303

Sample Serial Number: LJ-7

Operator : HuaQin  Date: 2013/09/16
Operation Mode: MALDI/DHB

Elemental Composition Search Report:

Target Mass:
Target m/z =529.1184 + 0.002
Charge = +1

Possible Elements:
Element: Exact Mass; Min;  Max

C 12.000000 © 100
H 1.007825 © 100
N 14.003074 0 2
0 15.8994915 0 7
F 18.998403 1 3
Na 22989770 1 1

Additional Search Restrictions:
DBE Limit Mode = Both Integer and Half-Integer
Minimum DBE =0

Search Results:
Number of Hits = 4

m/z Delta m/z DBE _Formula
529.11831  0.00009 155 CyeHyN,O7F;Nat
52611817  0.00123 19.0 CyyHpoN,OsF;Na*t
52812104 -0.00164 26.5 Cg5H1g0O4FNa*1
52811746  0.00194 28.5 CagH4F3Na*t
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Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences
High Resolution MS DATA REPORT "~ zaas+=

Instrument: IonSpec 4.7 Tesla FTMS
Card Serial Number : 113 1304

Sample Serial Number; LJ-8

Operator : HuaQin  Date: 2013/09/16
Operation Mode: MALDI/DHB

Elemental Composition Search Report:

Target Mass:
Target m/z = 557.1496 + 0.002

Charge = +1

Possible Elements:
Element: Exact Mass: Min:  Max:
G 12.000000 0O 100
H 1.007825 0 100
N 14.003074 O 2
O 15994915 0O 7
F 18.968403 1 3
Na 22989770 1 1

Additional Search Restrictions:
DBE Limit Mode = Both Integer and Half-Integer
Minimum DBE =0

Search Results:
Number of Hits = 4

m/z Delta m/z DBE _Formula
557.14947  0.00013 19.0 CggHuyN,O5F;Na*!
557.14876  0.00084 28.5 CyzHyFNa*
557.18061 -0.00101 15.5 CueHasN-0O,F;Nat
557.14832 0.00128 225 CaHpaN,OFNa*
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Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences
High Resolution MS DATA REPORT

E YT

Instrument: lonSpec 4.7 Tesla FTMS

Card Serial Number : 113 1296

Sample Serial Number: LI-10

Operator : HuaQin

Date: 2013/09/16

Operation Mode: MALDI/DHB

Elemental Composition Search Report:

Target Mass:

Target m/z = 654.9641 + 0.002

Charge = +1

Possible Elements:

Element; Exact Mass: Min:  Max:
C 12.000000 0 100
H 1.007825 0 100
N 14.003074 0O 2

9] 15994915 0 7

F 18.998403 1 3

Cl 34 968853 2 4

Na 22989770 1 1

Additional Search Restrictions:

DBE Limit Mode = Both Integer and Half-Integer
Minimum DBE =

Search Results:

Number of Hits = 10

m/z Delta m/z DBE Formula

664.96398 0.00012 33.5 CagHgNOF,ClL,Na*
B564.96447 -0.00037 29.5 Ca3Hy(NoO4F,ClsNat!
664.96342  0.00068 17.5 CyuH;NO;F;ClNa*
664.96333  0.00077 33.0 CgeHgNLO;FCIzNat
664.96513 -0.00103 30.0 CgaHgNOGFCl,Na*!
664.96516 -0.00106 28.5 Cy5H50,FCI;Na*
66496284 0.00126 37.0 C4H,NO,FCLNa*
66496552 -0.00142 41.5 C4HgN,OFClNa+!
664.96561 -0.00151 26.0 CygH;oN;05F,ClaNat
664.96228 0.00182 21.0 CyHgN,O5F,ClNa*
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Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences
High Resolution MS DATA REPORT " zaa#t«

Instrument: IonSpec 4.7 Tesla FTMS
Card Serial Number : 113 1305

Sample Serial Number: 1LJ-12
Operator : HuaQin  Date: 2013/09/16
Operation Mode: MALDI/DHB

Elemental Composition Search Report:

Target Mass:
Target m/z = 509.0773 = 0.002

Charge = +1

Possible Elements:
Element: Exact Mass: Min:  Max:
C 12.000000 O 100
H 1.007825 0 100
N 14.003074 0O 2
O 15.994915 0O 9
F 18.998403 1 3
Na 22989770 1 1

Additional Search Restrictions:
DBE Limit Mode = Both Integer and Half-integer
Minimum DBE = 0

Search Results:
Number of Hits = 4

miz Delta m/z DBE__Formula
509.07784 -0.00054 13.5 CyoHi7NOpF;Nat!
509.07670  0.00060 17.0 Cy3Hy5N.05FNa*
509.07599  0.00131 265 CiHy30.F;Na*™
509.07555 0.00175 205 Cy5HsN,C,FNa*t
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Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences
High Resolution MS DATA REPORT ~ztai¢«

Instrument: IonSpec 4.7 Tesla FTMS
Card Serial Number : 113 1306

Sample Serial Number: 1.J-13

Operator : HuaQin  Date: 2013/09/16

Operation Mode: MALDI/DHB

Elemental Composition Search Report:

Target Mass:
Target m/z = 579.0314 = 0.002
Charge = +1

Possible Elements:

Eilement: Exact Mass: Min:  Max:
12.000000 100
1.007825 100
14.003074
15.994915
18.998403
34.968853
a 22989770

ZOTMQOQZITO
saascoCco

“RNWEN

Additional Search Restrictions:
DBE Limit Mode = Both Integer and Half-Integer
Minimum DBE =0

Search Results:
Number of Hits = 6

m/z Delta m/z DBE _Formula

579.03185 -0.00045 295 Cs3H 4N.OzF,CINa*
579.03080 0.00060 17.5 CuyHq 7N,OgFsClNa*
579.03071  0.00069 33.0 CygHygN,Q,FCINa*
579.03254 -0.00114 28.5 CggH 50,FCl;Na*
579.03290 -0.0015% 26.0 CsoHypaNo0,FLCiNa*t
579.02066  0.00174 21.0 CyyH gNO5F,ClNa*!
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Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences
High Resolution MS DATA REPORT " 244t~

Instrument: lonSpec 4.7 Tesla FTMS
Card Serial Number : [13 1307

Sample Serial Number: LJ-14

Operator : HuaQin  Date: 2013/09/16
Operation Mode: MALDI/DHB

Elemental Composition Search Report:

Target Mass:
Target m/z = 666.928%9 + 0.002

Charge = +1

Possible Elements:
Element: Exact Mass: Min:  Max:
C 12.000000 0O 100
H 1.007825 0] 100
N 14003074 0 2
O 15084815 0 6
F 18.998403 1 3
Br 78.918338 1 2
Na 22989770 1 1

Additional Search Restrictions:
DBE Limit Mode = Both Integer and Half-integer
Minimum DBE = 0

Search Results:
Number of Hits = 7

miz Delta m/z DBE__Formula
666.92890 0.00000 405 C4oHNOF,BrNa*

666.92863 0.00027 21.0 027H16N205F25F2Na+1
666.92977 -0.00087  17.5 CpyHysN,OoF Br,Na*!
666.92776 000114 440 C,H,N,FBrNal
666.93005 -0.00115  37.0 CsH,N,0,F,BrNa*!
666.02748 0.00142 245 CuoH,sN,O,FBr,Na*!
666.92737 0.00153  32.5 CyHsNO.F,BrNa*s
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Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences
High Resolution MS DATA REPORT " 2#a#4=

Instrument: IonSpec 4.7 Tesla FTMS
Card Serial Number : 113 1308

Sample Serial Number: LJ-15

Operator : HuaQin  Date: 2013/09/16
Operation Mode: MALDI/DHB

Elemental Composition Search Report:

Target Mass:
Target m/z = 579.0315 £ 0.002
Charge = +1

Possible Elements:

Element: Exact Mass: Min: Max:
G 12.000000 O 100
H 1.007825 O 100
N 14.003074 0 2

0 15994915 0O 6

F 18.998403 1 3

Cl 34968853 1 2

Na 22989770 1 1

Additional Search Restrictions:
DBE Limit Mode = Both Integer and Half-Integer
Minimum DBE =0

Search Results:
Number of Hits = 6

m/z Delta m/z DBE Formula

579.03185 -0.00035 29.5 Cy3H4N,O4F,CINa*
579.0308C  0.00070 17.5 CyHyyN,OgF ,ClNa*?
579.03071  0.00079 33.0 CsgH gNO,FCING*
579.03254 -0.00104 28.5 Cy5Hy50,FClNa*
579.03299 -0.00149 26.0 CyHuN,0O,F5CINa*
579.02966  0.00184 21.0 CyyHgN,O5F,ClNa*
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Print of window B80: MS Spectrum
; ; CHo — o v ik
Injection Date 4/8/2013 3:25:47 BM Seq. Line : 15 o=
Sample Name LJ-5 Locatien : P2-B-07
Acq. Operator @ Agilent LC/MSD SL@SMSC, SIOC Inj : 1
Inj Volume : 0.1 pl
Acq. Method : C:\HPCHEM\1\METHODS\AANALL.M YT
Last changed . 4/8/2013 3:09:35 PM by Agilent LC/MSD SLESMSC, s10C
Anslysis Method : C:\HPCHEM\1\METHODS\AANALL.H
Last changed : 4/8/2013 3:33:25 PM by Agilent LC/MSD SL@SMSC, SIOC B
{modified after loading)
Test
MS Spectrum
G071 SPC, ime=0.23.0.336 of AG1304082BG-1501 D API-ES, Pes, Scan, Frag: 150 T
°
s
00 3 Max: 51902
@ .
pr] i
B i
|
80 - |
|
i i
|
i |
60| |
|
40
a
i g
a g
=
3
| !
20- i ] e
= <
1 o ® g o~
| §- 3 g
| | 3
| ; 4
L FINE  SE ; 1 2l lipeip - y Ly . ,
200 300 400 S0 600 i [ ENENRE | SPRUSEUI— . ! S—
Tnstrument 1 4/8/2013 4: Agilent LC/MSD SL@SMSC, SIOC Fage 1 of 1




Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences 'Z_MS‘

High Resolution MS DATA REPORT " *rsaat<

Instrument: IonSpec 4.7 Tesla FTMS
Card Serial Number : 113 1309
Sample Serial Number: LJ-16
Operator : HuaQin  Date: 2013/09/16

Operation Mode: MALDI/DHB

Elemental Compositioh Search Report:

Target Mass:
Target m/z = 511.1089 + 0.002
Charge = +1

Possible Elements:
Element: Exact Mass; Min: Max:
C 12.000000 O 100
H 1.007825 0 100
N 14.003074 0O 2
0] 15994915 0O 5}
F 18.998403 1 3
Na 22989770 1 1

Additional Search Restrictions:
DBE Limit Mode = Both Integer and Half-Integer
Minimum DBE =0

Search Results:
Number of Hits = 3

m/z Delta m/z DBE Formula
511.10874  0.00016 16.5 Cy4H4gNOzF ;Na*!
511.10760  0.00130 20.0 CyHygN,0O5F,Na*
511.11048 -0.00158 27.5 CasHy,0,FNa*
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Print of window 80: MS Spectrum

Injection Date 4/8/2013 3:37:38 PM Seg. Line : 20
Sample Name 1 LJ-8 Location : P2-B-12
Acqg. Operator : Agilent LC/MSD SLESMSC, SIOC Inj : 1.

Inj Velume : 0.1 pl

Acqg. Method : C:\HPCHEM\1\METHODS\RRNALI .M LanH< a1
Last changed : 4/8/2013 3:09:35 PM by Agilent LC/MSD SL@SMSC, SIOC
Analysis Method : C:\HPCHEM\ 1 \METHODS\RANALL .M
Last changed . 4/8/2013 3:33:25 PM by Agilent LC/MSD SL@SMSC, SIOC
(modified after loading)
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MS Spectrum
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Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences
High Resolution MS DATA REPORT " za#a#¢<

Instrument: IonSpec 4.7 Tesla FTMS
Card Serial Number : [13 1310

Sample Serial Number: LJ-17

Operator : HuaQin  Date: 2013/09/16
Operation Mode: MALDI/DHB

Elemental Composition Search Report:

Target Mass:
Target m/z = 646.9536 £ 0.002
Charge = +1

Possible Elements:

Element: Exact Mass; Min:  Max:
12.000000 100
1.007825 100
14.003074
15.994915
18.968403
34.968853
a 22.989770

A N_2D0C00C

ZO0MO=ZITO
~hwON

Additional Search Restrictions:
DBE Limit Mode = Both Integer and Half-Integer
Minimum DBE =0

Search Results:
Number of Hits =10

m/z Delta m/z DBE _Formula

646.95342  0.00018 34.5 CygHgNO,F,Cl.Na*
64895390 -0.00030 305 CyaHgNO4F,ClzNatt
646.95286  0.00074 18.5 CuuHi5N,05F;ClNa™
646.95276  0.00084 34.0 CygHgN;0O,FCI;Na*
646.95456  -0.00096 31.0 Ca3H;NO4F;ClI:Na*
646.95459 -0.00099 29.5 Ca5H,30,FCINa*?
646.95227 0.00133 38.0 C3yHsNO,FCLNa*
646.95495 -D.00135 42.5 CyHsN,FClLNa*
646.95505 -0.00145 27.0 CyH gN,O,F;ClyNa*
646.95171  0.00189 220 CuH 4N, O5F,CiNa*
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Print of window 80: MS Spectrum
Injection Date 4/8/2013 3:28:0% PM Seq. Line 16
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Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences
High Resolution MS DATA REPORT ‘zas#t«

Instrument: IonSpec 4.7 Tesla FIMS
Card Serial Number : 113 1311

Sample Serial Number: 1J-18
Operator : HuaQin  Date: 2013/09/16
Operation Mode: MALDI/DHB

Elemental Composition Search Report:

Target Mass:
Target m/z = 539.1392 + 0.002

Charge = +1

Possible Elements:
Element: Exact Mass: Min:  Max:
C 12.000000 O 100
H 1.007825 0 100
N 14.003074 0 2
O 15984915 0 B
F 18.998403 1 3
Na 22989770 1 1

Additional Search Restrictions:
DBE Limit Mode = Both Integer and Half-Integer
Minimum DBE = 0

Search Results:
Number of Hits = 3

m/z Delta m/z DBE _Farmula

539.13890 0.00030 20.0 CyqHpoN,O5F;Na*!
539.14004 -0.00084 16.5 CygHa3N,OgF;Na*!
53913776  0.00144 235 CyHyN,O,FNa™
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Injection Date : 4/8/2013 3:35:14 PM Seq. Lime : 19 /7
Sample Name : LI-6 Location P2-B-11
Acg. Operator ¢ Agilent LC/MSD SL@SMSC, SIOC Inj 1
Inj Volume 0.1 pl
Acq. Method + C:\HPCHEM\1\METHODS\AANAL1.M 5 -
Last changed : 4/8/2013 3:09:35 PM by Agilent LC/MSD SL@SMSC, SIoC LA
Analysis Method : C:\RPCHEM\1\METHODS\BAANALL.M
Last changed 4/8/2013 3:33:25 PM by Agilent LC/MSD SL@SMSC, SIOC
(modified after loading)
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Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences
High Resolution MS DATA REPORT

EdHET

Instrument: IonSpec 4.7 Tesla FTMS
Card Serial Number : 113 1312

Sample Serial Number: LJ-19

Operator : HuaQ)in ~ Date: 2013/09/16
Operation Mode: MALDI/DHB

Elemental Composition Search Report:

Target Mass:
Target m/z = 491.0668 £ 0.002
Charge = +1

Possible Elements:
Element: Exact Mass: Min:  Max:
C 12.000000 O 100
H 1.007825 0 100
N 14.003074 0O 2
@] 15.994815 0 8
F 18.998403 1 3
Na 22989770 1 1

Additional Search Restrictions:
DBE Limit Mode = Both Integer and Half-Integer
Minimum DBE =0

Search Results:
Number of Hits = 4

m/z Delta m/z DBE__Forrmula
491.06727 -0.00047 14.5 CyyHysN,O4F;Nat
491.068613  0.00067 18.0 CoaH14N,O;F;Na*i
491.06542 0.00138 27.5 CyH,,0OFNa*!
491.06499 0.00181 21.5 CyHyaN,OzFNa*?




