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General methods

All the reagents were purchased from Sigma-Aldrich and used without further purification. Pre-
coated plates (Merck, silica gel 60 GF,s4, 0.25 mm) were used for TLC analysis. The 'H and 3C
NMR spectra were recorded on Bruker Avance 400 MHz Spectrometer. The DEPT-135
experiments were carried out on Bruker Avance 400 MHz Spectrometer. Mass spectra were
recorded under EI/HRMS at 60,000 resolution using Thermo Scientific Exactive mass
spectrometer. The 'H and '3C chemical shift values (8) are given in ppm with reference to TMS as

internal standard (zero ppm). Coupling constants are given in Hertz.

General Procedure:

In an oven dried 50-mL round-bottom flask 1.0 mmol 3-phenacyloxindole/
phenacylacenaphthylenone, 10 mL ethanol and 15 mol % DIPEA were taken and the contents of
the flask were heated under reflux ~80 °C until the starting materials were consumed. The reaction
mixture was allowed to cool to room temperature. The crude product was separated by filtration,
washed with 10-15 mL of ethanol to obtain pure white solid that did not require further

purification.
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2'-benzoyl-1,1'""-dibenzyl-5'-hydroxy-5'-phenyl-1,1"",2,2'""-tetrahydrodispiro[indole-3,1'-
cyclopentane-3',3""-indole]-2,2''-dione (2a): The title compound was prepared according to the
general procedure as a white solid in 78 % yield; mp = 248-250 °C; IR (KBr):
3307, 3064, 3025, 2922, 1709, 1686, 1609, 1493, 1470, 1389, 1351, 1301,
1231, 1181, 1100, 1012, 931, 862, 804, 758, 696, 604, 554, 457 cm™!; 'TH NMR
(400 MHz, CDCl;) 6 8.21 (d, J= 7.4 Hz, 1H), 7.97 (d, J= 6.8 Hz, 1H), 7.37 —
7.21 (m, 9H), 7.19 — 7.06 (m, 10H), 7.01 (t,J=9.5 Hz, 3H), 6.94 (t,J=7.7 Hz,
1H), 6.53 (d, J=7.2 Hz, 2H), 6.40 (d, /= 7.5 Hz, 1H), 6.30 (d, J= 7.8 Hz, 1H),
5.38 (s, 1H), 5.24 (d, J=15.3 Hz, 1H), 5.17 (d, /= 16.1 Hz, 1H), 4.51 (d, J= 14.9 Hz, 1H), 4.47
(d, J=16.8 Hz, 1H), 4.26 (d, J = 15.3 Hz, 1H), 2.57 (d, J = 13.9 Hz, 1H). 3C NMR (100 MHz,
CDCls) 6 196.46, 183.88, 176.83, 143.79, 137.11, 135.71, 134.88, 132.29, 128.98, 128.67, 128.52,
128.33, 128.04, 127.83, 127.75, 127.65, 127.08, 126.81, 126.39, 126.10, 125.73, 124.26, 121.93,
108.78, 108.52, 84.55, 66.62, 65.29, 54.28, 46.70, 44.53, 43.80. HRMS Calcd for
[C46H36N,04+Na]: 703.25728; found: 703.25772.
1,1"-dibenzyl-2'-(4-bromobenzoyl)-5'-(4-bromophenyl)-5'-hydroxy-1,1"",2,2"'-

tetrahydrodispiro[indole-3,3'-cyclopentane-1',3"-indole]|-2,2'"'-dione (2b) : The title

compound was prepared according to the general procedure as a white
solid in 73 % yield; mp =234-236 °C; IR (KBr): 3318, 3068, 2933, 1689,
1605, 1489, 1431, 1343, 1231, 1085, 996, 915, 815, 750, 696, 577, 465
cm’'; 'TH NMR (400 MHz, CDCl;) 6 8.15 (d, /= 8.1 Hz, 1H), 7.92 (d, J
Zbd =7.3 Hz, 1H), 7.37 (dt, J=11.1, 7.3 Hz, 5H), 7.23 (dd, /= 14.7, 7.8 Hz,

5H), 7.14 (t, J= 7.5 Hz, 1H), 7.10 — 7.05 (m, 1H), 7.05 — 6.99 (m, 6H),
6.99 — 6.93 (m, 3H), 6.60 (d, J = 7.0 Hz, 2H), 6.46 (t, J = 6.1 Hz, 2H), 5.25 (s, 1H), 5.22 (d, J =
16.3 Hz, 1H), 5.08 (d, /= 15.1 Hz, 1H), 4.50 (d, /= 15.3 Hz, 1H), 4.46 (d, J= 15.8 Hz, 1H), 4.42
(d, J=13.5 Hz, 1H), 2.53 (d, J = 13.9 Hz, 1H). 3C NMR (100 MHz, CDCls) 6 195.28, 183.61,
176.59, 143.71, 141.58, 137.34, 135.61, 135.45, 134.67, 131.07, 130.78, 130.03, 129.13, 128.91,
128.64, 128.38, 128.25, 128.07, 128.00, 127.35, 127.11, 126.99, 126.37, 126.11, 125.74, 124.35,
122.14, 122.04, 108.89, 108.62, 84.01, 66.53, 65.01, 54.08, 46.76, 44.79, 43.91. HRMS (EI) Calcd
for [C4¢H3z4 Br,N,O4+Na]: 859.07830; found: 859.07831
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1,1"'-dibenzyl-5'-hydroxy-2'-(4-phenylbenzoyl)-5'-(4-phenylphenyl)-1,1'"",2,2"'-
tetrahydrodispiro[indole-3,3'-cyclopentane-1',3""-indole]-2,2''-dione (2¢) : The title compound

was prepared according to the general procedure as a white solid in 70
% yield; mp = 240-242 °C; IR (KBr): 3287, 3060, 2902, 1709, 1686,
1609, 1585, 1482, 1428, 1352, 1274, 1239, 1104, 1096, 1070, 1000,
846, 811, 731, 692, 573, 554, 534,453 cm’';  'H NMR (400 MHz,
ch CDCl;) 6 8.25 (d, J=7.5 Hz, 1H), 8.02 (d, J = 7.3 Hz, 1H), 7.57 (d, J
= 7.6 Hz, 2H), 7.46(d, J=4.0 Hz, 4H), 7.41 (d, J=7.3Hz, 4H), 7.35 (d,
J=7.6 Hz, 1H), 7.33-7.21 (m, 10H), 7.19 (d, J = 8.3 Hz, 2H), 7.15 — 7.10 (m, 2H), 7.05 (s, 2H),
6.98-6.94 (dd, J =9.9, 7.4 Hz, 4H), 6.59 (d, J = 7.0 Hz, 2H), 6.43 (d, J = 7.2 Hz, 1H), 6.34 (d, ] =
7.7 Hz, 1H), 5.42 (s, 1H), 5.23 (dd, J = 23.1, 15.7 Hz, 2H), 4.56 (d, ] = 13.9 Hz, 1H), 4.47 (d,J =
16.1 Hz, 1H), 4.36 (d, J = 15.2 Hz, 1H), 2.61 (d, J = 13.9 Hz, 1H);3C NMR (100 MHz, CDCl;) &
195.97, 183.96, 176.95, 144.92, 143.92, 141.72, 140.54, 140.28, 139.59, 137.55, 135.80, 135.69,
134.89, 130.49, 128.99 (2C), 128.94 (2C), 128.80, 128.74, 128.51 (2C), 128.39, 128.29, 128.09,
127.83 (2C), 127.67, 127.35, 127.31, 127.13 (2C), 127.04 (2C), 126.84, 126.68, 126.39 (2C),
126.24, 125.82, 124.31, 121.97, 108.88, 108.51, 84.44, 66.75, 65.44, 54.42, 47.04, 44.72, 43.97,
HRMS (EI) Calcd for [CsgHy4N,O4+Na]: 855.31988; found: 855.32002.
2'-benzoyl-1,1"-dibenzyl-5,5''-difluoro-5'-hydroxy-5'-phenyl-1,1",2,2""'-

e

tetrahydrodispiro[indole-3,1'-cyclopentane-3',3"'-indole]-2,2"'-dione  (2d) : The title
compound was prepared according to the general procedure as a white solid in
71 % yield; mp = 244-246 °C; IR (KBr): 3245, 3056, 2914, 1695, 1635, 1534,
1475, 1421, 1563, 1275, 1225, 1100, 821, 715, 689, 570, 545 cm™'; 'H NMR
(400 MHz, CDCl;) 6 8.07 (d,J=6.8 Hz, 1H), 7.73 (d, /= 6.5 Hz, 1H), 7.31 (m,
2 8H), 7.16 (m 8H), 7.04 (t,J=7.6 Hz, 2H), 6.96 (s, 1H), 6.83 (t,J= 7.8 Hz, 1H),

d 6.65 (t,J=7.7 Hz, 1H), 6.50 (d, J=7.0 Hz, 2H), 6.30 (dd, /= 8.2, 4.2 Hz, 1H),
6.22 (dd, /= 8.5, 3.9 Hz, 1H), 5.30 (s, 1H), 5.25 (d, /= 15.4 Hz, 1H), 5.18 (d, /= 16.2 Hz, 1H),
447 (d,J=2.0 Hz, 1H), 4.43 (d, J= 5.2 Hz, 1H), 4.23 (d, J=15.4 Hz, 1H), 2.57 (d, J = 14.0 Hz,
1H). 3C NMR (100 MHz, CDCl;) 8 196.08, 183.51, 176.56, 161.27, 159.92, 158.86, 157.55,
139.75, 137.78, 137.54, 136.84, 135.30, 134.48, 132.59, 131.91, 129.07, 128.59, 128.20, 128.01,
127.95, 127.87, 127.62, 127.09, 126.97, 126.33, 126.02, 115.30, 115.13, 114.98, 114.89, 114.74,
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113.94, 113.69, 109.22, 84.50, 66.99, 65.33, 54.51, 46.56, 44.70, 43.94, 29.70. HRMS (EI) Calcd
for [C4eH34F,N,O4+Na]: 739.23843; found: 739.23888.
2'-benzoyl-1,1'""-dibenzyl-5'-hydroxy-5,5'"-dimethyl-5'-phenyl-1,1"",2,2""'-
tetrahydrodispiro[indole-3,1'-cyclopentane-3',3""-indole|-2,2''-dione (2e) : The title compound

was prepared according to the general procedure as a white solid in 76 %
yield; mp =255-257 °C; IR (KBr): 3349, 3129, 2929, 2852, 1705, 1682, 1609,
NQME 1497, 1381, 1347, 1197, 1004, 811, 758, 696, 554 cm™'; 'TH NMR (400 MHz,
CDCl;) 6 8.02 (s, 1H), 7.78 (s, 1H), 7.34 — 7.22 (m, 7H), 7.18 — 7.05 (m, 10H),
7.01 (t, J= 7.6 Hz, 2H), 6.92 (d, J = 7.8 Hz, 1H), 6.74 (d, J = 7.8 Hz, 1H),
6.46 (d, J= 7.0 Hz, 2H), 6.29 (d, J = 7.9 Hz, 1H), 6.18 (d, J = 7.9 Hz, 1H),
5.34 (s, 1H), 5.23 (d, J=15.0 Hz, 2H), 4.50 (d, /= 13.8 Hz, 1H), 4.41 (d, J = 16.2 Hz, 1H), 4.23
(d, J=15.3 Hz, 1H), 2.56 (d, J = 13.9 Hz, 1H), 2.38 (s, 3H), 2.30 (s, 3H). *C NMR (100 MHz,
CDCl3) 6 196.59, 183.79,176.77, 141.47,139.21, 138.48, 137.32, 135.84, 134.97, 134.00, 132.14,
131.25, 130.43, 129.02, 128.95, 128.53, 128.47, 127.98, 127.78, 127.72, 127.63, 127.54, 127.08,
126.73, 126.53, 126.34, 126.13, 108.43, 108.28, 84.51, 66.60, 65.45, 54.34, 46.74, 44.52, 43.88,
21.32, 21.30. HRMS (EI) Calcd for [C4gH49N,0O4+Na]: 731.28858; found: 731.28961.
2'-benzoyl-1,1""-dibenzyl-5,5""-dichloro-5'-hydroxy-5'-phenyl-1,1'",2,2""'-

tetrahydrodispiro[indole-3,1'-cyclopentane-3',3"'-indole]-2,2"''-dione (2f) : The title compound

was prepared according to the general procedure as a white solid in 68 % yield;
?/@CI mp = 250-252 °C; IR (KBr): 3310, 3068, 2933, 1697, 1609, 1485, 1431, 1343,
1181, 1081, 992, 915, 815, 750, 700, 619, 580, 554 cm™!; '"H NMR (400 MHz,
CDCl) & 8.24 (s, 1H), 7.95 (s, 1H), 7.32 (t, J = 8.6 Hz, 3H), 7.29 — 7.23 (m,
3H), 7.22 - 7.15 (m, 7H), 7.10 (t, J= 7.7 Hz, 4H), 7.03 (t, /= 7.5 Hz, 2H), 6.93
(d, J=8.4 Hz, 1H), 6.90 (s, 1H), 6.47 (d, J= 7.3 Hz, 2H), 6.30 (d, J = 8.3 Hz,
1H), 6.22 (d, J=8.4 Hz, 1H), 5.28 (s, 1H), 5.24 (d, /= 8.4 Hz, 1H), 5.20 (d, /=9.2 Hz, 1H), 4.46
(d,/=4.4Hz, 1H),4.42 (d,J= 6.8 Hz, 1H), 4.24 (d, /= 15.3 Hz, 1H), 2.55 (d, /= 14.0 Hz, 1H).
3C NMR (100 MHz, CDCly) 6 196.08, 183.38, 176.36, 142.44, 140.15, 137.75, 136.92, 135.16,
134.35, 132.53, 131.96, 129.79, 129.09, 128.70, 128.60, 128.46, 128.29, 128.26, 128.02, 127.98,
127.91, 127.64, 127.27, 127.08, 126.99, 126.29, 126.05, 109.76, 109.54, 84.48, 66.82, 65.49,
54.30, 46.56, 44.68, 43.95. HRMS (EI) Calcd for [C4sH34C1,N,O4+Na]: 771.17933; found:
771.17953.
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1,1'"'-dibenzyl-2'-(4-bromobenzoyl)-5'-(4-bromophenyl)-5,5''-dichloro-5'-hydroxy-
1,1",2,2"-tetrahydrodispiro[indole-3,1'-cyclopentane-3',3""-indole]-2,2"'-dione (2g) : The title

compound was prepared according to the general procedure as a white solid
?/O/C' in 70 % yield; mp = 256-258 °C; IR (KBr): 3283, 3064, 2898, 1713, 1686,
1609, 1585, 1482, 1431, 1351, 1274, 1235, 1177, 1096, 1070, 1000, 931,
846, 808, 731, 692, 573, 550, 534, 453 cm’!; 'TH NMR (400 MHz, CDCl;)
296 08.17 (s, 1H), 7.90 (s, 1H), 7.45—-7.18 (m, 10H), 7.15 - 6.96 (m, 7H), 6.91

(s, 1H), 6.54 (d, /= 6.3 Hz, 2H), 6.38 (dd, J=15.9, 8.3 Hz, 2H), 5.26 (d, J
=16.0 Hz, 1H), 5.16 (s, 1H), 5.05 (d, /= 15.2 Hz, 1H), 4.52 (d, J=15.1 Hz, 1H), 4.42 (d, J=16.1
Hz, 1H), 4.36 (d, J = 14.0 Hz, 1H), 2.52 (d, J = 13.9 Hz, 1H), 1.25 (s, 1H). '*C NMR (100 MHz,
CDCl;) 6 195.00, 183.13, 176.17, 142.36, 140.13, 136.81, 134.91, 134.18, 131.63, 131.29, 130.99,
129.92, 129.30, 128.97, 128.75, 128.51, 128.38, 128.14, 127.97, 127.71, 127.41, 127.31, 127.25,
126.28, 126.08, 122.43, 109.93, 109.65, 83.96, 66.73, 65.21, 54.10, 46.63, 45.00, 44.08. HRMS
(EI) Calcd for [C46H3,Br,CILN,O4+Na]: 927.00036; found: 927.00075.
2'-benzoyl-5'-hydroxy-1,1'""-bis[(3-methylphenyl)methyl]-5'-phenyl-1,1"",2,2"'-

tetrahydrodispiro[indole-3,1'-cyclopentane-3',3'""-indole]|-2,2'"'-dione (2h) : The title

Vo compound was prepared according to the general procedure as a white solid in
74 % yield; mp = 249-251 °C; IR (KBr): 3320, 2975, 2860, 1711, 1684, 1601,
1575, 1480, 1421, 1347, 1311, 1245, 1150, 1065, 927, 805, 775, 690, 650, 550,
511 em’!; "TH NMR (400 MHz, CDCl3) 6 8.22 (d, /= 6.8 Hz, 1H), 7.96 (d, J =
6.1 Hz, 1H), 7.38 — 6.91 (m, 21H), 6.85 (s, 1H), 6.42 (d, /= 6.9 Hz, 1H), 6.30
(d,/=6.8 Hz, 1H), 6.11 (s, 1H), 5.36 (s, 1H), 5.23 (d, J=15.1 Hz, 1H), 5.06 (d,
J=16.0 Hz, 1H), 4.48 (t,J = 14.4 Hz, 2H), 4.16 (d, /= 15.1 Hz, 1H), 2.57 (d, J = 13.8 Hz, 1H),
2.33 (s, 3H), 2.27 (s, 3H). *C NMR (100 MHz, CDCl3) & 196.38, 183.88, 176.87, 143.96, 141.70,
138.75, 138.22, 137.92, 137.13, 135.76, 134.81, 132.23, 130.40, 128.84, 128.64, 128.55, 128.35,
128.31, 127.81, 127.78, 127.72, 127.63, 127.38, 127.07, 127.02, 126.72, 126.05, 125.69, 124.72,
124.21, 123.45, 121.86, 108.84, 108.53, 84.54, 66.63, 65.38, 54.29, 46.67, 44.53, 43.95, 21.45,
21.43. HRMS (EI) Calcd for [C4gH49N,O4+Na]: 731.28858; found: 731.28998.

1,1"'-dibenzyl-5,5'"-dichloro-5'-hydroxy-2'-(4-phenylbenzoyl)-5'-

(4-phenylphenyl)-1,1"",2,2""-tetrahydrodispiro[indole-3,1'-
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cyclopentane-3',3""-indole]-2,2'"-dione (2i) : The title compound was prepared according to the
general procedure as a white solid in 64 % yield; mp = 238-240 °C; IR (KBr): 3312, 3062, 2925,
1687, 1605, 1481, 1431, 1340, 1221, 1086, 986, 910, 812, 750, 696, 575, 463 cm™'; 'H NMR (400
MHz, CDCl;) 6 8.27 (d,J=2.0 Hz, 1H), 7.99 (d, /= 2.0 Hz, 1H), 7.61 — 7.54 (m, 2H), 7.50 — 7.38
(m, 9H), 7.35 (t, J= 7.3 Hz, 1H), 7.31 — 7.18 (m, 11H), 7.11 (dd, J= 8.3, 2.1 Hz, 1H), 6.95 (dq, J
=9.7,7.2 Hz, 5H), 6.53 (d, J = 7.1 Hz, 2H), 6.33 (d, J = 8.3 Hz, 1H), 6.26 (d, J = 8.4 Hz, 1H),
5.32 (s, 1H), 5.29 (d, J=16.3 Hz, 1H), 5.18 (d, /= 15.3 Hz, 1H), 4.49 (d, /= 14.0 Hz, 1H), 4.44
(d, J=16.2 Hz, 1H), 4.36 (d, J= 15.2 Hz, 1H), 2.59 (d, J = 14.0 Hz, 1H). 13C NMR (100 MHz,
CDCl3) 6 196.14, 184.08, 177.09, 145.06, 140.41, 139.70, 137.65, 135.89, 135.79, 135.00, 130.59,
129.13, 129.07, 128.88, 128.64, 128.53, 128.22, 127.95, 127.80, 127.45, 127.26, 127.17, 126.97,
126.79, 126.50, 126.39, 125.95, 124.45, 122.12, 109.02, 108.65, 84.57, 66.86, 65.56, 54.53, 44.83,
44.08, 29.84.

HRMS (EI) Calcd for [CsgH4,CI,N,O4+Na]: 923.24193; found: 923.24227.
1,1"-dibenzyl-2'-(4-bromobenzoyl)-5'-(4-bromophenyl)-5'-hydroxy-5,5"-dimethyl-
1,1',2,2"-tetrahydrodispiro[indole-3,1'-cyclopentane-3',3"'-indole]-2,2"''-dione (2j) : The title

compound was prepared according to the general procedure as a white
?OME solid in 67 % yield; mp = 258-260 °C; IR (KBr): 3280, 2964, 2910, 2856,
1709, 1686, 1616, 1585, 1493, 1431, 1351, 1324, 1258, 1204, 1162, 1100,
1070, 1008, 931, 808, 777, 692, 657, 561, 534 cm’!; 'H NMR (400 MHz,
Zid CDCl3) 8 7.96 (s, 1H), 7.73 (s, 1H), 7.40 — 7.32 (m, 5H), 7.29 — 7.18 (m,

5H), 7.06 — 6.92 (m, 8H), 6.81 (d, J = 7.6 Hz, 1H), 6.55 (d, J = 6.9 Hz,
2H), 6.33 (d, J= 7.9 Hz, 2H), 5.26 (d, J=16.1 Hz, 1H), 5.21 (s, 1H), 5.07 (d, J = 15.1 Hz, 1H),
448 (d,J=15.1 Hz, 1H), 4.41 (d,J=13.8 Hz, 1H),4.39 (d,J=2.4 Hz, 1H), 2.51 (d,/J=13.9 Hz,
1H), 2.37 (s, 3H), 2.29 (s, 3H). *C NMR (100 MHz, CDCl;) & 195.42, 183.55, 176.53, 141.42,
139.21, 137.59, 135.86, 135.61, 134.80, 134.14, 131.41, 131.04, 130.82, 130.12, 129.27, 129.11,
128.86, 128.61, 128.41, 128.20, 128.05, 127.52, 127.19, 127.04, 126.52, 126.33, 126.19, 122.11,
108.57, 108.40, 84.00, 66.56, 65.16, 54.18, 46.83, 44.79, 44.01, 21.29. HRMS (EI) Calcd for
[C4sH33Br,N,O4+Na]: 887.10960; found: 887.10953.
2'acetyl-1,1'"'-dibenzyl-4'-hydroxy-4'-methyl-1,1'"",2,2"'-

tetrahydrodispiro[indole-3,3'-cyclopentane-1',3'""-indole]-2,2'"'-dione (2k): The
{? /@ title compound was prepared according to the general procedure as a white solid in
N
0= o
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48 % yield; mp = 218-220 °C; IR (KBr): 3335, 3056, 1702, 1676, 1611, 1411, 1367, 1183, 805,
772, 690, 647, 506, 537. '"H NMR (400 MHz, CDCl;) 6 8.15 (d, /= 7.1 Hz, 1H), 7.59 (d, J="7.1
Hz, 1H), 7.48 (d, /= 7.4 Hz, 2H), 7.36 (ddd, J = 28.6, 13.6, 7.9 Hz, 6H), 7.29 — 7.24 (m, 2H), 7.24
—7.20 (m, 1H), 7.14 (dd, J=16.6, 8.1 Hz, 2H), 7.02 (t, /= 7.3 Hz, 1H), 6.88 (d, /= 7.7 Hz, 1H),
6.71 (d, J="7.7 Hz, 1H), 6.11 (s, 1H), 5.17 — 5.05 (m, 2H), 5.03 (t,J=17.2 Hz, 2H), 4.43 (s, 1H),
3.51 (d, J = 14.1 Hz, 1H), 2.32 (d, J = 14.1 Hz, 1H), 1.22 (s, 3H), 1.05 (s, 3H). *C NMR (100
MHz, CDCl;) 6 201.60, 183.96, 178.00, 143.78, 141.97, 136.31, 135.29, 131.03, 129.05, 128.74,
128.39, 128.21, 127.61, 127.41, 127.30, 127.04, 126.95, 125.87, 124.72, 122.07, 109.31, 108.76,
82.48,69.97,65.07,54.19, 49.81, 44.69, 44.15, 28.32,20.02. HRMS (EI) Calcd for [C36H3,N,04]"
: 556.2362; found: 556.2760.
1,1""-dibenzyl-2'-cyclopropanecarbonyl-4'-cyclopropyl-4'-hydroxy-1,1'",2,2"'-

0

tetrahydrodispiro[indole-3,3'-cyclopentane-1',3""-indole]-2,2''-dione (21): The title compound
was prepared according to the general procedure as a white solid in 43 % yield; mp = 235-237 °C;
IR (KBr): 3332, 3049, 1701, 1671,1601, 1410, 1360, 1173, 805, 770, 690, 640, 507, 532 cm!; 'H
NMR (400 MHz, CDCl5) 6 8.12 (d,J=7.7 Hz, 1H), 7.59-7.57 (d, J=7.6 Hz, 1H), 7.48-7.46 (d,
J=28.0,Hz, 1H), 7.43-7.17 (m, 12H), 7.14-7.10 (t, J = 8.0 Hz, 1H),7.04-7.00 (t, J = 8.0 Hz, 1H),
6.90-6.88 (d, J= 8.0 Hz, 1H), 6.75-6.73 (d, J = 8.0 Hz, 1H), 6.08 (s, 1H), 5.32-5.28 (d, J=16.0
Hz, 1H), 5.18 - 5.14 (d, J=16.0 Hz, 1H), 4.95 -4.91 (d,J=16.0 Hz, 1H), 4.87-4.83 (d, /= 16.0
Hz, 1H), 3.47-3.36 (m, 2H), 3.29-3.23 (m, 1H), 2.92-2.88 (m, 1H), 2.67— 2.63 (m, 1H), 2.34—
2.30 (d, J=16.0 Hz, 1H), 1.83-1.78 (m, 2H), 1.72-1.66 (m, 1H), 1.48-1.36 (m, 1H), 1.22-1.19
(m, 1H), 0.99-0.97 (m, 1H); 3C NMR (100 MHz, CDCl;) & 202.90, 183.87, 177.63, 143.68,
142.07, 136.25, 135.17, 130.54, 129.10 (2C), 128.97, 128.81 (2C), 128.57, 128.31, 127.76 (3C),
127.54, 127.49 (2C), 127.22, 127.02, 125.83, 124.70, 122.20, 109.59, 108.81, 84.37, 69.06, 64.99,
54.09, 45.36, 44.79, 44.22, 43.71, 38.86, 31.40, 27.18, 25.62; HRMS (EI) Calcd for
[C40H36N,04]7: 608.2675; found: 608.2674.
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4'-hydroxy-4'-(naphthalen-1-yl)-2'-(naphthalene-1-carbonyl)-2H,2''H-
dispiro[acenaphthylene-1,3'-cyclopentane-1',1'""-acenaphthylene]-2,2''-dione (4a) : The title

compound was prepared according to the general procedure as a white solid
in 77 % yield; mp = 254-256 °C; IR (KBr): 3372, 3072, 2918, 1701, 1682,
1605, 1482, 1424, 1366, 1339, 1274, 1231, 1174, 1077, 1000, 927, 815, 765,
746, 700,580, 554 cm!; 'TH NMR (400 MHz, CDCls) & 8.46 (d, J=6.0 Hz,
1H), 8.25 (d, J=7.2 Hz, 1H), 8.07 (d, J=6.8 Hz, 1H), 7.96 (d, ] = 8.0 Hz, 1H),
7.86-7.83 (dd, J = 5.2, 5.6 Hz, 2H), 7.80 (d, J = 6.8 Hz, 1H), 7.75-7.72 (dd, J=7.2, 8.0 Hz, 1H),
7.66—7.54 (m, 3H), 7.39-7.29 (m, 4H), 7.24 (merged dd, 1H), 7.16-7.12 (m, 3H), 7.06 (d, J =8.1
Hz, 2H), 6.94 (d, ] = 8.4 Hz, 2H), 6.81 (d, J = 8.8 Hz, 2H), 6.72 (s, 1H), 5.63 (s, 1H), 5.30 (s, 1H),
4.61(d,J=14.0Hz, 1H),2.73 (d, J = 14.0 Hz, 1H); '*C NMR (100 MHz, CDCl3) § 213.12, 204.61,
197.05, 144.42, 142.24, 141.78, 140.56, 139.98, 139.78, 139.56, 137.86, 137.49, 134.84, 134.39,
133.13,131.47,130.74, 130.24, 130.01, 129.55, 128.72 (2C), 128.55 (2C), 128.18, 128.00, 127.76,
127.71, 127.18, 127.09, 126.97 (2C), 126.86 (2C), 126.58, 125.87 (3C), 124.84, 124.53, 122.85,
122.81, 120.79, 84.62, 71.86, 67.90, 59.84, 47.28; HRMS (EI) Calcd for [CygH30O4+Nal]:
693.20418; found: 693.20439.

2'-(4-bromobenzoyl)-4'-(4-bromophenyl)-4'-hydroxy-2H,2'' H-dispiro[acenaphthylene-1,3'-
cyclopentane-1',1'""-acenaphthylene]-2,2''-dione (4b) : The title compound was prepared

according to the general procedure as a white solid in 74 % yield; mp =
250-252 °C; IR (KBr): 3334, 3056, 2925, 1713, 1693, 1605, 1562, 1497,
1435, 1393, 1324, 1270, 1235, 1096, 1077, 1012, 838, 777, 700, 538 cm"
I, TH NMR (400 MHz, CDCl5) 6 8.39 (d, J=6.7 Hz, 1H), 8.17 (d, /= 6.8
Hz, 1H), 8.06 (d, /= 7.0 Hz, 1H), 7.98 (d, J = 8.0 Hz, 2H), 7.83 (dd, J =
11.3, 7.8 Hz, 2H), 7.74 — 7.65 (m, 3H), 7.61 (dd, J=11.9, 7.2 Hz, 2H), 7.01 (d, J = 8.2 Hz, 2H),
6.88 (d, /=8.1 Hz, 2H), 6.71 (q, J= 8.2 Hz, 4H), 6.66 (s, 1H), 5.47 (s, 1H), 4.48 (d, J = 14.3 Hz,
1H), 2.64 (d, J = 14.2 Hz, 1H). 13C NMR (100 MHz, CDCl5) & 212.77, 204.32, 196.46, 141.63,
139.53, 137.40, 137.23, 134.78, 134.10, 133.47, 131.00, 130.41, 130.32, 130.02, 129.50, 128.17,
127.99, 127.92, 126.62, 125.04, 124.79, 124.46, 123.08, 122.86, 121.64, 120.97, 84.25, 71.67,
67.70, 59.62, 47.03. HRMS (EI) Calcd for [C4H,4Br,04+Na]: 748.99390; found: 748.99408.

4'-hydroxy-2'-(4-phenylbenzoyl)-4'-(4-phenylphenyl)-2H,2''H-dispiro[acenaphthylene-1,3'-
cyclopentane-1',1'"-acenaphthylene]-2,2""-dione (4¢) : The title
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compound was prepared according to the general procedure as a white solid in 71 % yield; mp =
244-246 °C; IR (KBr): 3372, 3045, 2925, 1716, 1689, 1601, 1493, 1424, 1343, 1270, 1231, 1096,
1008, 919, 842, 777, 700, 646 cm!; '"H NMR (400 MHz, CDCl;) 6 8.47 (d, /= 5.6 Hz, 1H), 8.25
(d, J=6.9 Hz, 1H), 8.07 (d, J = 7.0 Hz, 1H), 7.96 (d, J = 8.1 Hz, 1H), 7.86 (d, J= 5.5 Hz, 1H),
7.84 (d,J=5.2 Hz, 1H), 7.80 (d, /= 6.9 Hz, 1H), 7.77 — 7.70 (m, 1H), 7.62 (td, /= 14.9, 7.8 Hz,
3H), 7.58 = 7.53 (m, 1H), 7.38 — 7.30 (m, 6H), 7.29 — 7.21 (m, 3H), 7.16 — 7.11 (m, 4H), 7.06 (d,
J=8.5Hz, 2H), 6.94 (d, J = 8.3 Hz, 2H), 6.81 (d, /= 8.3 Hz, 1H), 6.72 (s, 1H), 5.63 (s, 1H), 4.61
(d, J=14.2 Hz, 1H), 2.73 (d, J = 14.2 Hz, 1H). 3*C NMR (100 MHz, CDCl;) 3 213.12, 204.61,
197.05, 144.42, 142.24, 140.56, 139.98, 139.78, 139.56, 137.86, 137.49, 134.84, 134.39, 133.13,
131.47, 130.74, 130.24, 130.01, 129.55, 128.72, 128.55, 128.18, 128.00, 127.76, 127.71, 127.18,
127.09, 126.97, 126.86, 126.58, 125.87, 124.84, 124.53, 122.85, 122.81, 120.79, 84.62, 71.86,
67.90, 59.84, 47.28. HRMS (EI) Calcd for [Cs,H3404+Na]: 745.23548; found: 745.23567.
2'-(4-chlorobenzoyl)-4'-(4-chlorophenyl)-4'-hydroxy-2H,2'"H-dispiro[acenaphthylene-1,3'-
cyclopentane-1',1'"-acenaphthylene]-2,2''-dione (4d) : The title compound was prepared

according to the general procedure as a white solid in 64 % yield; mp = 240-
242 °C; IR (KBr): 3368, 3045, 2929, 1720, 1682, 1601, 1489, 1428, 1343,
1270, 1227, 1093, 1008, 923, 846, 777, 700 cm’'; '"H NMR (400 MHz,
CDCl,) 6 8.38 (d, /= 6.7 Hz, 1H), 8.16 (d, /= 6.8 Hz, 1H), 8.05 (d, /= 7.0
Hz, 1H), 7.97 (d, J = 8.0 Hz, 2H), 7.84 (d, J = 8.5 Hz, 1H), 7.81 (d, /= 7.1
Hz, 1H), 7.72 — 7.66 (m, 2H), 7.60 (dd, J = 11.9, 7.2 Hz, 2H), 7.25 (s, 1H), 7.00 (d, J = 8.2 Hz,
2H), 6.87 (d, J=8.1 Hz, 2H), 6.71 (q, J = 8.2 Hz, 4H), 6.66 (s, 1H), 5.46 (s, 1H), 4.48 (d, /= 14.3
Hz, 1H), 2.63 (d, /= 14.2 Hz, 1H). 3*C NMR (100 MHz, CDCl3) 6 212.76, 204.31, 196.45, 141.63,
139.53, 137.39, 137.23, 134.78, 134.09, 133.46, 131.00, 130.41, 130.31, 130.01, 129.50, 128.17,
127.98, 127.92, 126.62, 125.03, 124.79, 124.46, 123.07, 122.86, 121.63, 120.97, 84.25, 71.66,
67.70, 59.61, 47.02. HRMS (EI) Calcd for [C4H»4C1,04+Na]: 661.09493; found: 661.09497.

NMR Spectra of compounds 2a-j and 4a-d
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Figure S1. '"H NMR spectrum of compound 2a
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Figure S26. 'H NMR spectrum of compound 2i
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Figure S27. 3C NMR spectrum of compound 2i
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Figure S28. DEPT-135 spectrum of compound 2i
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Figure S29. '"H NMR spectrum of compound 2j
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Figure S30. 3C NMR spectrum of compound 2j
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Figure S40. DEPT-135 spectrum of compound 4a
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Figure S46. DEPT-135 spectrum of compound 4c

S33



9192~
25927

—560

=080

~90°7
ERE
T
gt
—~£90

FOET
BT
-ort
860
Teet
“TE
L850

Lsg0

00 05

0.5

20 15

2.5

4.0 3.5

4.5

8.5 8.0 7.5 Z0 6.5 6.0 5.5
Figure S47. "H NMR spectrum of compound 4d

9.0

11.5 11.0 105 10.0

12.0

0Ly —

19°66
0L'L9

99’1/

69'9/
S.RW
mm.R\
(E55%-
£9'12T 4
98221 |
£0°€TT
9b'HTT |
62T -
£0'GCT
79921 -t
76°LCT
86°£CT
11821
0S'62CT 4
10°0€T
TE'0ET
TH"0€T
00°'TET |
ob'€€T |
8LbET ]
6€LET
£G'6ET
€9 THT

Sb 96T/
TE'H07 —
9L°TTT

—

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
Figure S48. 3C NMR spectrum of compound 4d

210

S34



CO T T ORNNDONTON ©ON

ToYymn—aoaaonNQ®q Q o

MAdO0 0 ARBONNIITE M NOS N Q

NOMANNNNNNNNNA N N

o o o o o o o o o o (o) <

PR RN | |

[

T T T T T T T T T T T T T T T

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

Figure S49. DEPT-135 spectrum of compound 4d

Data D:\Data\2015\JULY-2015\2A ID: 2A Time: 09/07/2015 11:21:17
Instrument: Thermo Exactive Orbitrap

DA #81-88 RT. 121-130 AV. 8 SB: 122 0.14-1.95 NL: 160E7
T. FTMS {1,1} + p ESI Full lock ms [500.00-1500.00]
70325772
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Figure S50. Mass spectrum of 2a
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Data D:\Data\2015\JULY-20152B ID: 2B Time: 09/07/2015 11:27:41
Instrument: Thermo Exactive Orbitrap
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mDE CseHas O4sN2BraNa
953
903
853
803
753
703
653
603
55
50
453
40
354
304 69129616 47.26215

259

0 R L L L ) L L L L) ) L L L L) L L L By LR Ly L e 0L By LR L oy Ly LA L) L) L L A ) L) bl Lt Ll L L) L) L) L L
500 550 600 650 700 750 800 850 900 950 1000
miz

Figure S51. Mass spectrum of 2b

Data D:\Datal2015\ULY-201512C ID: 2C Time: 09/07/2015 11:32:40
Instrument: Thermo Exactive Crbitrap

2C#98 RT: 1.46 AV: 1 SB: 121 0.14-1.94 NL: 367E6
T: FTMS {1,1} + p ESI Full lock ms [500.00-1500.00]
855.32002
CsgHas 04 N2 N
100; 58 Maq Ug N2 Na

953

Relative Abundance
o
=]
11

304 815.32742 871.29328
= C53 H4_4_05 Nz MNa
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Figure S52. Mass spectrum of 2¢

S36



Data D:\Data\2015\ULY-20152D
Instrument: Thermo Exactive Orbitrap

ID: 2D

Time: 09/07/2015 11:37:25

1005
953
903
853
803
753
703
653
603
563
503
453
403
363
303
253
203
153
103

Relative Abundance

PD#82 RT. 122 AV- 1 SB. 123 0.14-1.95 NL 136E7
[T FTMS {1,1} + p ESI Full lock ms [500.00-1500.00]

699.24636

685.43683

739.23888
C4a H34 04 N 3 Na

L

D:|||'||||||

| L
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A L . i
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Figure S53. Mass spectrum of 2d

Data D:\Data'2015\JULY-20152E

Instrument: Thermo Exactive Orbitrap

ID: 2E

Time: 09/07/2015 11:42:09

1005

Relative Abundance
(5]
(=)
1

2E#87 RT. 130 AV- 1 SB: 122 0.14-195 NL 1.18E7
T: FTMS {1,1} + p ESI Full lock ms [500.00-1500.00]

691.29691

731.26961
CazHap OsN2Na

74726291
Caz Hag O Nz Na

D=ttt

640 660

680 700

720 740
miz

760 780 800 820 840

Figure S54. Mass spectrum of 2e
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Data D:\Data\2015\JULY-20152F ID: 2F Time: 09/07/2015 11:46:54
Instrument: Thermo Exactive Orbitrap

2F #88 RT: 1.31 AV: 1 SB: 121 0.14-1.95 NL: 1.70E6

T: FTMS {1,1} + p ESI Full lock ms [500.00-1500.00]

771.17953
e CuoHss 05Nz Clz Na
953
903
853
803
753
703
653
60
553
503
453
403
353

303 731.16708
25 CasHas OsNaNa

Relative Abundance
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Figure S55. Mass spectrum of 2f

Data D:\Datal2015WULY-20152G ID: 2G Time: 09/07/2015 11:51:39
Instrument: Thermo Exactive Orbitrap

2G#106 RT: 159 AV:1 SB: 121 0.14-1.95 NL: 3.92E5

T: FTMS {1,1} + p ESI Full lock ms [500.00-1500.00]

928.99860

CasHas OsN2BraClz N
1[]0; 46 M4 Ug N2 DI Ll Na

3 93299358
= Cs3Ha3 Os5Nz2BrzClNa

403 927 00075 [

3 Cas Haz 04 N2Brz Clz Na

Relative Abundance
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1l

T T T } B s Lo
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Figure S56. Mass spectrum of 2g
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Data D:\Data\2015WULY-20152H ID: 2H Time: 09/07/2015 11:56:23
Instrument: Thermo Exactive Orbitrap

PH#88 RT: 1.31 AV: 1 SB: 122 0.14-1.95 NL: 1.11E7
T FTMS {1,1} + p ESI Full lock ms [500.00-1500.00]
731.28998

100 CagHsg O4 N2 Na
95
90
85
80
75
T0
65
60
55

50

Relative Abundance

747.26319
25 CasgH40Os5N2Na

20 691.29719
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miz

Figure S57. Mass spectrum of 2h

Data D:\Data\2015\JULY-2015\21 ID: 21 Time: 09/07/2015 12:01:08
Instrument: Thermo Exactive Orbitrap

DI#107 RT- 160 AV- 1 SB 121 014-195 NL 15766
[T FTMS {11} + p ESI Full lock ms [500.00-1500.00]
92324227

i CsaHap 04 N2 Clp Na
953
903
853
803
753
704
653
603
553
503
453
403
353
303
253
203 88324966
153
103

Relative Abundance

0=t |....,..I."h....,....,....|....|....|....|....|..‘.|....,....,....,....,....|....,....,...'.,.‘..|....|..‘.|....
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Figure S58. Mass spectrum of 2i
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Data D:\Data\2015\ULY-20152) ID: 2J Time: 09/07/2015 12:05:52
Instrument: Thermo Exactive Orbitrap

R2J#106 RT: 1.58 AV: 1 SB: 122 0.14-195 NL: 4.07E6

T: FTMS {1,1} + p ESI Full lock ms [500.00-1500.00]

889.10783
100+ CagHagO4N2Bra Na
953
903
853
803
753
703

653 89110679
503 Caa Ha2 O4N2BraNa

553 887.10353
505 CaaHz O4 N2 BraNa

453
403
363
303
253
203
153
103

Relative Abundance

D_I""I""I""|""I'"'I'"'I""|""\""I""I""|""I""I%I""P-"'I""I"'I""\ II‘I""I"'I""|"''I'"'I""I""|'l‘"I"''I'"'I""|""I'"'I""I""\""I"
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miz

Figure S59. Mass spectrum of 2j
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Figure S60. Mass spectrum of 2k
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Figure S61. Mass spectrum of 21

Data D:\Data'2015\ULY-2015WA ID: 4A Time: 09/07/2015 12:10:36
Instrument: Thermo Exactive Orbitrap

AA#74 RT: 1.09 Av: 1 SB: 123 0.14-1.94 NL: 3.00E7

M: FTMS {1,1} + p ESI Full ms [500.00-1500.00]

1004
E 69320439
‘35§ CagHap O4 Na

903
853
803
753
703
653
603

Relative Abundance
[55]
Qo
1

D:I""I'"'I""I""|""I""I""I""I'"'|""I""I""I""I"' i""I""I""I""I""||'I'"I'"'I""I""I""|""I""I""I'"'I""|""I""I""I""I""|""I
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miz

Figure S62. Mass spectrum of 4a
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Data D:\Data\2015\JULY-20154B ID: 4B Time: 09/07/2015 12:15:22
Instrument: Thermo Exactive Orbitrap

UB#92 RT: 138 AV- 1 SB: 121 0.14-105 NL- 9.76E5
T FTMS {1,1} + p ESI Full lock ms [500.00-1500.00]
750.99233

1005 C43H2504BFQN:1
953
903
853
803
753
703
653
- 752.99087

553 748.99408 Ca1Has 04 NBra
E C40 H24 04 Bl"g Na

453 751.99519
3 C41H224 04 NBrz

Relative Abundance
(%)
(=1
1

257 74999771 753.99335
203 CapHz504Brz Na Ca41Hz24 05Br2
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miz

Figure S63. Mass spectrum of 4b

Data D:\Data\2015\JULY-20154C ID: 4C Time: 09/07/2015 12:20:05
Instrument: Thermo Exactive Orbitrap

KC#32 RT: 137 AV: 1 SB: 121 0.14-1.04 NL 2.05E6
T FTMS {1,1} +p ESI Full lock ms [500.00-1500.00]
74523567

i CszHzs 04 Na
953
903
853
803
753
703
653
603
553
503
453

Relative Abundance

403 761.20944
35 Cs2Ha4 O5Na

S N
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miz

Figure S64. Mass spectrum of 4¢
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Data D:\Data\2015\JULY-2015WD ID: 4D Time: 09/07/2015 12:24:51

Instrument: Thermo Exactive Orbitrap

UD #73-66 RT: 1.09-129 AV: 16 SB: 124 0.14-195 NL: 1.66E7
T- FTMS {1,1} + p ESI Full lock ms [500.00-1500.00]

1005 661.09497
" CaoH2e 04 CloNa
903
853
803
753
703
653
603
553
503
453
403
353
303

Relative Abundance

04— B e 9 S e o e o T e e e e et o e e e

T T T T T T 1 T
540 560 580 600 620 640 660 680 700 720 740
miz

T
520

780

Figure S65. Mass spectrum of 4d

Detecting the formation of intermediate ii (Scheme 2) through ESI MS method

MA-R 34 (0.287) Cm (1:118)
100~ 364.0654
[M+Na
[M+K]
380.1954
Mass = 341

Scan ES+
1.34e8

543



Figure S66. Mass spectrum of substrate 1a

MA1 1 (0.008)
100+

%

295.3935

295.5886 )

339_‘3535 Mass = 339

Scan ES+
2.54e7
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Figure S67. Mass spectrum of substrate 1a and intermediate ii in Scheme 2

Spectrum was recorded using an aliquot withdrawn from the reaction mixture after 30 minutes. Reaction

mixture contained 20 mg 1a, 150 uL DIPEA and 20 mL ethanol.

MA4-2 35 (0.296) Cm (3:119)
100

OI/O

291.3619

295.3871

295.5818

[M+Nal

364.2673

Mass = 341

365.2410

Scan ES+
7.11e6

[M+1+Nal

Mass = 681

705.3949

706.3687
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Figure S68. Mass spectrum of substrate 1a and product 2a

Spectrum was recorded using an aliquot withdrawn from the reaction after 5 h.
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Project Name protein a
HPLC System
Reported by User: Breeze user (Breeze)

SAMPLE INFORMATION

Sample Name: KS2A Acquired By: Breeze
Sample Type: Unknown Date Acquired: 23-01-2017 17:52:36 IST
Vial: 1 Acq. Method: 161015
Injection #: 1 Date Processed:  23-01-2017 18:50:51 IST
Injection Volume: 20.00 ul Channel Name: 2998 Ch1 260nm@1.2nm
Run Time: 70.00 Minutes Sample Set Name
o7 G SRSl e T s o EREy %

] L8 £P wpL o
060- S : P

Ch ’ﬂvt‘\ﬁ'{ é)(f AAANT, «e,v\/t

050

1
040

2o i

0.30-

j
020
010

1

| 2
0.00 | ~ b ‘

000 " o 2000 " 00 4000 50,00 60.00 . 7000
Minutes
RT Area |, Height %
min) | @vsec) | PR (v) Height
1)53.682 (8605254 | 100.00 | 658150 | 100.00
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Page: 1of1

Printed: 23-01-2017
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reeze ?
aHPLC System

Project Name protein
Reported by User: Breeze user (Breeze)

SAMPLE INFORMATION
Sample Name: ks1a Acquired By: Breeze
Sample Type: Unknown Date Acquired: 20-01-2017 14:24:43 IST
Vial: 1 Acqg. Method: 161015
Injection #: 1 Date Processed:  20-01-2017 15:35:27 IST
Injection Volume: 25.00 ul Channel Name: 2998 Ch1 260nm@1.2nm
Run Time: 70.00 Minutes Sample Set Name
e e = =t = S =——
] P
Y 0is RP L g ¥
| ? 2
1-% (‘/WYWt"\/h/ﬁ é/)é/') AN AN {l\r\t 0
100 Ph
] o
5 080 N
5 ‘ Bn
060 Sk
]
040
020
|
0.00-——L A
0w 1o CUIEEREE G e e e s e )
Minutes
RT Area : Height %
min) | @vesec) | A2 vy | Heignt
1[44.613 17136721 | 100.00 | 1502875 | 100.00

Report Method: Untitled
Page: 1of 1

Printed: 20-01-2017
15:43:55 Asia/Calcutta
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Project Name protein a Bfeeze' 2

Reported by User: Breeze user (Breeze) RO S pibta
SAMPLE INFORMATION

Sample Name: 1;30 H KAUnk Acquired By: Breeze

Sample Type: Unknown Date Acquired: 23-01-2017 12:01:32 IST

Vial: 4 Acq. Method: 161015

Injection #: 1 Date Processed:  23-01-2017 12:46:46 IST

Injection Volume: 20.00 ul Channel Name: 2998 Ch1 260nm@1.2nm

Run Time: 70.00 Minutes Sample Set Name

018 a2 o S ¥ 5 i e =
] -4

016] Snbstvate (0.5 wmmed) + DIPEA (I5 i ‘

ReHnx ¥ O

o] ol z ) ¥ shanmel Camly S g |
] g Ph

012 6 |
‘ N

010 ;

0.08- A a L“ik\\‘ £ VAA  pith div avdm

pel e h jv\« RPLC txperimnant,

?
|

000 1000 2000 30,00 4000 ol o 70.00
Minutes
RT Area |, Height %
(min) | (v*sec) | * A% 4y) | Height

-

40.174 75991 5.88 8426 | 4.72
44.748 | 1215569 | 94.12|170196| 95.28

N
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Project Name protein 5 Bfeeze’ 2

Reported by User: Breeze user (Breeze) HPLC System

SAMPLE INFORMATION

Sample Name: 4H KSA Acquired By: Breeze
Sample Type: Unknown Date Acquired: 23-01-2017 15:03:52 IST
Vial: 1 Acq. Method: 161015
Injection #: 1 Date Processed:  23-01-2017 16:14:14 IST
Injection Volume: 20.00 ul Channel Name: 2998 Ch1 260nm@1.2nm
Run Time: 70.00 Minutes Sample Set Name
1.20* o ;g

| ;
1.00 B

A ade GIRE WER 1R #, s aeren

o
S A
g
P |
“ (@)
s
& S 0\
X 1
- 4
(@]

2 060
.‘ ox/z)/hu 5.5h .;fw HPLE exparn-rmtnk Bn @,/
] / Ph
040+
1 ;
! S 2
| ©
020 = = o
|
: g < 10/'
] o J ’ X
0.00-  SSUUNY Y |
0.00_ = 1000 ; 00 000 4000 50.00 : 000 700
Minutes
RT Area |, Height %
(min) | @vrsec) [# A2 (V) | Heignt
1(40.275( 573823 4.74 47160 3.19
2144.78119164815| 75.74 (1203186 | 81.34
3148.061| 708291 5.85| 108791 7.35
4153.659 | 1653464 | 13.66| 120130| 8.12
Report Method: Untitled Printed: 23-01-2017
Page: 1o0f1 16:15:02 Asia/Calcutta
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Project Name protein
Reported by User: Breeze user (Breeze)

—b5—

5 Breeze 2

HPLC System

SAMPLE INFORMATION
Sample Name: KS 2A 9PM Acquired By: Breeze
Sample Type: Unknown Date Acquired: 23-01-2017 21:01:42 IST
Vial: 1 Acq. Method: 161015
Injection #: 1 Date Processed:  23-01-2017 22:11:01 IST
Injection Volume: 20.00 ul Channel Name: 2998 Ch1 260nm@1.2nm
Run Time: 70.00 Minutes Sample Set Name Ph
wia § T o 5 P = (o]

] 9 //
0.25 @

1 PR N o

| O
0.20j N\ e Bn

| Bn ) Molecular weight = 339

] B

A‘h /\2«‘ KZ/WO’IE LR A rlh A on o
o.1ori a/z}to\ M.5 h e BPLC u/mu'omz“t_

0051
i
oo A
=% S £ g
0.00 10.00 20.00 30.00 40.00
Minutes
RT Areal S Height %
min) | @v*sec) [ * A2 vy | Height

=

445352141854 | 45.57

260817 | 55.67

N

47.746 | 998694 21.25

139660 | 29.81

w

53.256 | 1559129 | 33.18

68032 | 14.52

»

©
re]
N
©
0

50.00 60.00

70.00
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HPLC System
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SAMPLE

INFORMATION

Sample Name: ks2a ppt

Sample Type: Unknown

Vial: 1
Injection #: 1

Injection Volume: 10.00 ul

Acquired By:

Date Acquired:

Acq. Method:

Date Processed: 25-01-2017 16:47:27 IST
Channel Name: 2998 Ch1 260nm@1.2nm

Breeze
25-01-2017 15:50:38 IST
161015

Run Time: 70.00 Minutes Sample Set Name

0_457"’ - =
‘ Whate

040

0.35°

L18 HPLe P%>f{u
(saknd  from B

b g? Chntor fraphiom .

025

=

X |
020~
015
010
0.05-

0.00- ————

0.00 10.00

20.00 30.00 40.00
Minutes
RT Area |, Height %
min) | @visec) | P A wv) |Heignt
1|44.834| 262634 363| 31395 6.81
2|53.698 6965645 | 96.37 429357 | 93.19

Bn
<
P
©
' -
Bn \AA__M—‘L_L_\
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Crystal data and structure refinement

Datablock: fin

Bond precisiocn: C-C = 0.0044 A Wavelength=0.71073
Cell: a=11.:751 (b} b=12 7125 c=13.460(5)
alpha=89.482(5) beta=68.529 (5) gamma=73.872(5)
Temperature: 293 K
Calculated Reported
Volume 1787:.81(12) 1787.8(12)
Space group P =1 ?
Hall group -P 1 ?
Moiety formula C46 H36 N2 04 :
Sum formula C4e H36 N2 04 C46 H36 N2 04
Mr 680.77 680.77
Dx,g cm-3 1:26b 1.265
Z 2 2
Mu (mm-1) 0.081 0.081
FOO0O 716.0 716.0
FOOO’ F16031
h,k, lmax 14 15,16 14,15, 16
Nref 7356 7171
Tmin, Tmax 0.986,0.992 0.984,0.992
Tmin”’ 0.984

Correction method= # Reported T Limits: Tmin=0.984 Tmax=0.992
AbsCorr = 7

Data completeness= 0.975 Theta (max)= 26.430
R(reflecticons)= 0.0497( 3717) WR2 (reflections)= 0.1568( 7171)
8 = 1.006 Npar= 471
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