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I. General

All reagents were purchased from commercial sources and used without treatment, unless otherwise
indicated. The products were purified by column chromatography over silica gel. "H NMR and *C NMR
spectra were recorded at 25 °C on a Varian 500 MHz and 125 MHz, respectively, and TMS as internal
standard. High resolution mass spectra (HRMS) were recorded on Bruck microTof by using ESI method.
Data for 'TH NMR are reported as follows: chemical shift (ppm), and multiplicity (s = singlet, d = doublet,
t = triplet, m = multiplet), coupling constants (Hz) and integration; Data for '3C NMR are reported as ppm.

Melting points were measured on an X,-type micro-melting point apparatus and were uncorrected.

I1. Synthesis and analytical data of 1-5

General procedure for substrate preparation (1a and 1a’ as an example): To a mixture of 2-benzylidene-3-
oxo-N-phenylbutanamide (1 mmol, 0.265 g) in 2 mL of DCE added DBU (0.3 mmol, 0.045 mL) and
TBHP (2.0 mmol, 0.2 mL). The reaction was stirred at room temperature for 15 min. After the reaction
was completed (monitored by TLC), the resulting mixture was concentrated under reduced pressure and
the residue was purified through column chromatography on silica gel (eluent, petroleum ether: ethyl
acetate = 20: 1). Products 1a and 1a’ were obtained as white solid in respective 48% and 49% yields.

(28,3R)-2-Acetyl-N,3-diphenyloxirane-2-carboxamide (1a)

H,
O|" N~ Ph
)”"' 0O
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1a Ph

White solid. m.p. 123-125 °C. '"H NMR (500 MHz, CDCls): 6 =2.53 (s, 3H), 4.48 (s, 1H), 7.08-7.11 (m,
1H), 7.25 (t, J = 5.5 Hz, 4H), 7.30-7.34 (m, 3H), 7.38-7.40 (m, 2H), 8.17 (s, IH); 3C NMR (CDCls, 125
MHz): § =27.4, 64.1,67.7, 120.3, 125.0, 126.3, 128.5, 128.9, 129.2, 131.4, 136.2, 161.2, 201.2; HRMS
(ESI) m/z calcd for C7H;sNO3 [M+H]*: 282.1130; found: 282.1122.

1-((2R,3R)-2-Benzoyl-3-phenyloxiran-2-yl)ethanone (1a')
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White solid. m.p. 121-123 °C. 'H NMR (500 MHz, CDCLy): § = 2.15 (s, 3H), 4.45 (s, 1H), 7.18 (d, J= 7.0
Hz, 1H), 7.33-7.35 (m, 3H), 7.38 (t, /= 3.5 Hz, 4H), 7.57 (d, J = 8.0 Hz, 2H), 8.61 (s, 1H); 3C NMR
(CDCls, 125 MHz): 8 =30.1, 63.9, 68.6, 119.9, 125.1, 126.2, 128.7, 129.1, 129.3, 131.3, 136.5, 162.5,
200.4; HRMS (ESI) m/z caled for C7H;sNO; [M+H]*: 282.1130; found: 282.1125.

General procedure for the preparation of 3 (3a as an example): To a solution of (25,3R)-2-acetyl-N,3-
diphenyloxirane-2-carboxamide 1a (1 mmol, 0.2813 g) and malononitrile (2.2 mmol, 0.1452 g) in CH,Cl,
(4.0 mL) was added benzaldehyde (1.1 mmol, 0.11 mL) and piperidine (2.2 mmol, 0.22 mL). The
reaction mixture was stirred at room tempreture for about 1 h. After the starting material 1a was
consumed as indicated by TLC, the reaction mixture was poured into water and then extracted with
CH,CI, (3 x 10 mL). The combined organic phase was washed with water (3 x 10 mL), dried over
anhydrous MgSQ,, filtered and concentrated under reduced pressure. The crude product was purified by
flash chromatography (silica gel, petroleum ether: ethyl acetate = 12: 1) to give 3a (0.378 g, 83%) as
yellow solid.

8-Amino-1-imino-3-o0xo-2,3',6-triphenyl-2,3-dihydro-1H-spiro[isoquinoline-4,2'-oxirane]-7-

carbonitrile (3a)

Yellow solid. m.p. 195-197 °C. '"H NMR (500 MHz, CDCl;): 3 = 4.26 (s, 1H), 6.89 (s, 1H), 7.36 (t, J =
3.5 Hz, 4H), 7.43 (s, 2H), 7.49-7.53 (m, 6H), 7.63-7.65 (m, 2H), 7.72 (s, 1H); 13C NMR (CDCl;, 125
MHz): 6 =62.3, 72.2,96.3, 108.3, 110.1, 117.0, 127.2, 128.0, 128.5, 128.8, 129.0, 129.2, 129.4, 129.7,
130.4, 130.9, 133.3, 137.8, 140.2, 149.7, 152.0, 155.9, 162.3; HRMS (ESI) m/z calcd for C,9H;(N4O,
[M+H]": 457.1665; found: 457.1659.

8-Amino-1-imino-3-oxo-3',6-diphenyl-2-(p-tolyl)-2,3-dihydro-1H-spiro[isoquinoline-4,2'-oxirane]-7-
carbonitrile (3b)

White solid. m.p. 200-202 °C. 'H NMR (500 MHz, CDCL3): § = 2.35 (s, 3H), 4.23 (s, 1H), 6.38 (s, 1H),
6.87 (s, 1H), 7.00 (s, 1H), 7.17 (s, 1H), 7.33-7.37 (m, 3H), 7.47-7.53 (m, 5H), 7.63 (d, J = 6.5 Hz, 2H)
7.74 (s, 1H); *C NMR (CDCls, 125 MHz): § = 21.2, 62.4, 72.2, 96.4, 108.3, 110.1, 117.0, 127.3, 127.9,
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128.5, 128.8, 129.0, 129.4, 130.5, 131.0, 131.1, 137.8, 140.0, 140.3, 149.7, 152.1, 156.0, 162.4; HRMS
(ESI) m/z calcd for C30H,N4O, [M+H]*: 471.1821; found: 471.1829.

8-Amino-2-(4-chlorophenyl)-1-imino-3-0x0-3',6-diphenyl-2,3-dihydro-1H-spiro[isoquinoline-4,2'-
oxirane]-7-carbonitrile (3¢)

Yellow solid. m.p. 197-199 °C. '"H NMR (500 MHz, CDCl;): 6 = 4.25 (s, 1H), 6.87 (s, 1H), 7.36 (d, J =
4.0 Hz,5H), 7.49-7.53 (m, 5H), 7.62 (d, J= 7.0 Hz, 2H), 7.70 (s, 1H); 13C NMR (CDCl;, 125 MHz): & =
62.3,72.3,96.5,108.1, 110.1, 116.9, 127.3, 128.0, 128.5, 128.8, 129.2, 129.5, 130.8, 130.9, 131.8, 135.9,
137.7, 140.1, 150.0, 152.1, 155.7, 162.4; HRMS (ESI) m/z calcd for Cy0H;9CIN,O, [M+H]*: 491.1275;
found: 491.1281.

8-Amino-2-benzyl-1-imino-3-o0xo0-3',6-diphenyl-2,3-dihydro-1H-spiro[isoquinoline-4,2'-oxirane]-7-
carbonitrile (3d)

Yellow solid. m.p. 123-125 °C. '"H NMR (500 MHz, CDCl;): 6 =4.22 (s, 1H), 4.42 (d, /= 16.5 Hz, 1H),
5.52(d,J=16.5 Hz,1H), 6.67 (d, J= 4.0 Hz, 2H), 6.85 (s, 1H), 7.12 (t,J= 7.5 Hz, 2H), 7.18 (t, J= 7.0
Hz, 1H), 7.40-7.44 (m, 3H), 7.48-7.52 (m, 3H), 7.56-7.61 (m, 4H), 8.19 (s, 1H); 13C NMR (CDCl;, 125
MHz): 6 =44.7, 62.4,72.1,96.4, 108.7, 109.8, 117.0, 126.1, 127.5, 127.8, 128.0, 128.5, 128.8, 129.0,
129.2,129.4, 130.9, 134.7, 137.8, 139.8, 149.6, 151.7, 155.4, 162.8; HRMS (ESI) m/z calcd for
C30H2oN4O, [M+H]": 471.1821; found: 471.1825.

8-Amino-1-imino-3-o0xo-2,6-diphenyl-3'-(p-tolyl)-2,3-dihydro-1H-spiro[isoquinoline-4,2'-oxirane]-7-
carbonitrile (3e)



Yellow solid. m.p. 196-198 °C. "H NMR (500 MHz, CDCls): § = 2.34 (s, 3H), 4.22 (s, 1H), 6.87 (s, 1H),
7.16 (d, J = 8.0 Hz,2H), 7.41 (t, J = 9.0 Hz,5H), 7.47-7.53 (m, 4H), 7.63 (d, J = 7.0 Hz, 2H), 7.70 (s, 1H);
13C NMR (CDCly, 125 MHz): § =21.3, 62.3, 72.5,96.3. 108.3, 110.1, 117.0, 127.2, 128.0, 128.5, 128.7,
128.8, 129.3, 129.4, 129.7, 130.4, 133.4, 137.8, 139.0, 140.4, 149.7, 152.1, 156.0, 162.5; HRMS (ESI)
m/z caled for C3oH2N4O, [M+H]*: 471.1821; found: 471.1828.

8-Amino-3'-(4-bromophenyl)-1-imino-3-0x0-2,6-diphenyl-2,3-dihydro-1H-spiro[isoquinoline-4,2'-
oxirane|-7-carbonitrile (3f)

Br|

Yellow solid. m.p. 172-174 °C. "H NMR (500 MHz, CDCls): § = 4.20 (d, J = 4.5 Hz, 1H), 6.60 (s, 1H),
6.82 (d, J=23.5 Hz,1H), 7.14 (s, 1H), 7.40-7.42 (m, 2H), 7.47-7.54 (m, 7H), 7.62-7.66 (m, 2H), 7.75 (d,
J=10.5 Hz, 1H); 3C NMR (CDCls, 125 MHz): & = 62.3, 72.2, 96.1, 108.6, 109.7, 116.8, 124.0, 127.2,
128.0, 129.1, 129.2, 129.8, 130.0, 130.4, 130.8, 132.0, 133.2, 136.6, 140.5, 148.4, 152.1, 155.8, 162.2;
HRMS (ESI) m/z caled for CaoH;sBrN,O, [M+H]": 535.0770; found: 535.0764.

8-Amino-1-imino-3-0x0-2,6-diphenyl-3'-(pyridin-4-yl)-2,3-dihydro-1H-spiro[isoquinoline-4,2'-
oxirane]-7-carbonitrile (3g)

Yellow solid. m.p. 193-195 °C. 'H NMR (500 MHz, CDCly): § = 4.23 (s, 1H), 6.57 (s, 1H), 6.87 (s, 1H),
7.14 (s, 1H), 7.46-7.64 (m, 10H), 7.80 (s, 1H), 8.64 (s, 2H); 3C NMR (CDCl;, 125 MHz): 5 = 61.9, 70.3,
96.9, 108.3, 110.2, 116.8, 122.0, 128.4, 128.9, 129.2, 129.6, 130.0, 130.6, 133.0, 137.6, 139.3, 139.6,
149.6, 149.9, 152.1, 155.6, 161.8; HRMS (ESI) m/z calcd for CogH oNsO,» [M+H]*: 458.1617; found:
458.1609.



8-Amino-1-imino-3-0x0-2,3'-diphenyl-6-(p-tolyl)-2,3-dihydro-1H-spiro[isoquinoline-4,2'-oxirane]-7-

carbonitrile (3h)

Yellow solid. m.p. 210-212 °C. '"H NMR (500 MHz, CDCl3): § = 2.44 (s, 3H), 4.24 (s, 1H), 6.87 (s, 1H),
7.32-7.36 (m, 6H), 7.42 (d, J = 2.0 Hz, 2H), 7.50-7.54 (m, 4H), 7.70 (s, 1H); '*C NMR (CDCls, 125
MHz): & = 21.3, 62.4, 72.2, 96.4, 108.1, 110.0, 117.1, 127.3, 128.0, 128.4, 129.0, 129.3, 129.5, 129.7,
130.4, 131.0, 133.4, 135.0, 139.6, 140.2, 149.9, 152.1, 156.0, 162.4; HRMS (ESI) m/z caled for
C30H2oN40, [M+H]™: 471.1821; found: 471.1827.

8-Amino-1-imino-6-(4-methoxyphenyl)-3-0x0-2,3'-diphenyl-2,3-dihydro-1H-spiro[isoquinoline-4,2'-

oxirane]-7-carbonitrile (3i)

Yellow solid. m.p. 187-189 °C. "H NMR (500 MHz, CDCls): § = 3.88 (s, 3H), 4.24 (s, 1H), 6.86 (s, 1H),
7.03-7.04 (m, 2H), 7.34-7.37 (m, 3H), 7.42 (d, J = 2.0 Hz, 2H), 7.50-7.52 (m, 2H), 7.59-7.60 (m, 2H),
7.68 (s, 1H); *C NMR (CDCls, 125 MHz): § = 55.4, 62.4, 72.2,96.1, 107.8, 109.8, 114.2, 117.2, 127.3,
127.9, 129.0, 129.3, 129.7, 129.8, 130.1, 130.4, 131.0, 133.4, 140.1, 149.4, 152.1, 155.9, 160.6, 162.4;
HRMS (ESI) m/z caled for C3oH,oN4O3 [M+H]*: 487.1770; found: 487.1761.

8-Amino-1-imino-6-(2-methoxyphenyl)-3-0x0-2,3'-diphenyl-2,3-dihydro-1H-spiro[isoquinoline-4,2'-
oxirane]-7-carbonitrile (3j)

Yellow solid. m.p. 189-191 °C. "H NMR (500 MHz, CDCls): 5 = 3.89 (s, 3H), 4.26 (s, 1H), 6.85 (s, 1H),
7.05-7.10 (m, 3H), 7.32-7.36 (m, 4H), 7.42-7.47 (m, 3H), 7.52 (d, J = 6 Hz, 3H), 7.71 (s, 1H); 3C NMR



(CDCls, 125 MHz): & = 55.5, 62.3, 72.1, 98.7, 108.3, 111.2, 111.3, 116.7, 120.8, 126.8, 127.2, 127.9,
129.0, 129.3, 129.7, 130.4, 130.4, 130.8, 131.1, 133.4, 139.8, 147.1, 151.3, 156.0, 156.3, 162.5; HRMS
(ESI) m/z calcd for C30H,N4O3 [M+H]*: 487.1770; found: 487.1763.

8-Amino-6-(4-chlorophenyl)-1-imino-3-0x0-2,3'-diphenyl-2,3-dihydro-1H-spiro[isoquinoline-4,2'-

oxirane]-7-carbonitrile (3k)

Yellow solid. m.p. 155-157 °C. "H NMR (500 MHz, CDCls): § = 4.25 (s, 1H), 6.84 (s, 1H), 7.36 (d, J=5
Hz, 4H), 7.43 (s, 2H), 7.49 (d, J = 8.5 Hz, 5H), 7.57 (d, J = 8.0 Hz, 2H),7.74 (s, 1H); *C NMR (CDCl,,
125 MHz): § =62.3, 72.2, 96.2, 108.6, 109.8, 116.8, 127.2, 128.0, 128.5, 128.8, 129.1, 129.1, 129.8, 130.4,
130.8, 133.2, 135.7, 136.2, 140.5, 148.4, 152.1, 155.8, 162.2; HRMS (ESI) m/z caled for CaoH;9CIN,O,
[M+H]*: 491.1275; found: 491.1263.

8-Amino-6-(4-bromophenyl)-1-imino-3-0x0-2,3'-diphenyl-2,3-dihydro-1H-spiro[isoquinoline-4,2'-
oxirane|-7-carbonitrile (31)

Yellow solid. m.p. 185-187 °C. 'H NMR (500 MHz, CDCls): & = 4.24 (s, 1H), 6.84 (s, 1H), 7.35 (t, J =
3.8 Hz, 4H), 7.43 (s, 2H), 7.49-7.52 (m, 4H), 7.65 (d, J = 8.5 Hz, 2H),7.74 (s, 1H); 3C NMR (CDCls, 125
MHz): § = 62.2, 72.2, 96.0, 108.5, 109.7, 116.7, 123.9, 127.2, 127.9, 129.0, 129.2, 129.7, 130.0, 130.4,
130.8, 131.9, 133.2, 136.6, 140.4, 148.3, 152.0, 155.8, 162.2; HRMS (ESI) m/z calcd for C2oH;sBrN,O,
[M+H]*: 535.0770; found: 535.0781.

8-Amino-1-imino-6-(3-nitrophenyl)-3-0x0-2,3'-diphenyl-2,3-dihydro-1H-spiro[isoquinoline-4,2'-
oxirane|-7-carbonitrile (3m)




Yellow solid. m.p. 207-209 °C. 'H NMR (500 MHz, CDCls): § = 4.30 (s, 1H), 6.52 (s, 1H), 6.88 (s, 1H),
7.14 (s, 1H), 7.36-7.52 (m, 8H), 7.71 (t, J = 8.0 Hz, 1H), 7.97 (d, J= 7.5 Hz, 1H), 8.34 (d, J= 7.5 Hz, 4H),
8.46 (s, 1H); 3C NMR (CDCls, 125 MHz): § = 62.2, 72.3, 96.1, 109.3, 109.8, 116.3, 123.5, 124.0, 127.2,
127.9, 129.1, 129.8, 129.9, 130.4, 130.6, 133.1, 134.5, 139.3, 140.9, 146.8, 148.2, 152.1, 155.6, 162.0;
HRMS (ESI) m/z caled for CaoH,oN5O,4 [M+H]*: 502.1515; found: 502.1503.

8-Amino-1-imino-3-0x0-2,3'-diphenyl-6-(4-(thiophen-2-yl)phenyl)-2,3-dihydro-1H-
spiro[isoquinoline-4,2'-oxirane]-7-carbonitrile (3n)

Brown solid. m.p. 193-195 °C. 'H NMR (500 MHz, CDCls): & = 4.26 (s, 1H), 6.98 (s, 1H), 7.18-7.20 (m,
1H), 7.34-7.37 (m, 4H), 7.42 (t, J = 3.5 Hz, 2H), 7.50-7.53 (m, 4H), 7.70 (s, 1H), 7.77-7.78 (m, 1H); 13C
NMR (CDCls, 125 MHz): § = 62.3, 72.2, 94.6, 108.2, 109.4, 117.2, 127.3, 128.0, 128.3, 128.4, 128.5,
129.1, 129.3, 129.7, 130.4, 130.9, 133.4, 139.2, 140.5, 141.5, 152.5, 155.8, 162.2; HRMS (ESI) m/z calcd
for Co7H N40,S [M+H]*: 463.1229; found: 463.1235.

4-Amino-3-imino-1-0x0-2,6-diphenylisoindoline-5-carbonitrile (4a)
NH2  NH
NC
(L)
O

Yellow solid. m.p. 229-231 °C. 'H NMR (500 MHz, CDCl;): 6 = 6.48 (s, 2H), 7.32 (t, J = 5.0 Hz, 3H),
7.47-7.53 (m, 4H), 7.57-7.61 (m, 4H), 8.23 (s, 1H); *C NMR (CDCls, 125 MHz): 6 =99.4, 112.6, 113.8,
116.1, 127.8, 128.5, 128.8, 129.2, 129.5, 130.1,130.8, 134.8, 137.7, 147.9, 151.1, 157.1, 165.8; HRMS
(ESI) m/z calcd for C,1H42N4O [M+H]*: 339.1246; found: 339.1251.

4-Amino-3-imino-1-0x0-6-phenyl-2-(p-tolyl)isoindoline-5-carbonitrile (4b)

NH2  NH
NC
(L0
0
(J

Yellow solid. m.p. 225-227 °C. '"H NMR (500 MHz, CDCls): 6 = 2.45 (s, 3H), 7.19 (d, J = 8.5 Hz, 2H),
7.30 (s, 1H), 7.38 (d, J = 8.0 Hz, 2H), 7.49-7.53 (m, 4H), 7.60 (t, J = 3.5 Hz), 8.19 (s, 1H); 3C NMR
(CDCls, 125 MHz): 6 =21.2, 99.2, 112.5, 113.8, 116.1, 127.6, 127.9, 128.5, 128.8, 129.4, 130.6, 134.8,
137.7, 139.3, 147.8, 151.0, 157.2, 165.9; HRMS (ESI) m/z calcd for C,oH(N4O [M+H]": 353.1402;
found: 353.1408.
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4-Amino-2-(4-chlorophenyl)-3-imino-1-o0xo0-6-phenylisoindoline-5-carbonitrile (4¢)

NH2  NH
NC
(o
o)
U

Yellow solid. m.p. 242-244 °C. 'TH NMR (500 MHz, CDCl;): 6 = 7.29 (d, J= 10.0 Hz, 4H), 7.51-7.61 (m,
8H), 8.21 (s, 1H); 1*C NMR (CDCls, 125 MHz): 6 =99.5, 112.7, 113.7, 116.0, 128.5, 128.9, 129.1, 129.3,
129.5, 130.4, 134.5, 135.2, 137.7, 148.0, 151.3, 156.7, 165.7; HRMS (ESI) m/z calcd for C,;H;3CIN4O
[M-+H]*: 373.0856; found: 373.0848.

4-Amino-3-imino-1-o0xo-2-phenyl-6-(p-tolyl)isoindoline-5-carbonitrile (4d)

NH2  NH
NC
O
0
4d

Yellow solid. m.p. 204-206 °C. 'H NMR (500 MHz, CDCLy): & = 2.44 (s, 3H), 7.31 (t, J = 17.0 Hz, 5H),
7.51 (d, J = 8.0 Hz, 4H), 7.59 (t, J = 15.0 Hz, 3H), 8.21 (s, 1H); 3*C NMR (CDCLs, 125 MHz): & = 21.4,
99.2, 112.5, 113.5, 116.3, 127.8, 128.5, 129.1, 129.6, 130.1, 130.8, 134.8, 134.9, 139.7, 148.0, 151.2,
157.1, 165.9; HRMS (ESI) m/z caled for Co,H;N4O [M+H]*: 353.1402; found: 353.1396.

4-Amino-6-(4-fluorophenyl)-3-imino-1-o0xo0-2-phenylisoindoline-5-carbonitrile (4¢)
NH,  NH
NC
L0
F O 4e ©

Yellow solid. m.p. 192-194 °C. "H NMR (500 MHz, CDCLy): § = 7.22, (t, J = 16.5 Hz, 2H), 7.27 (s, 2H),
7.32(d, J=7.5 Hz, 2H), 7.52 (d, J = 7.5 Hz,1H), 7.60 (t, J = 5.5 Hz, 4H), 8.25 (s, H); *C NMR (CDCl,
125 MHz): § = 99.2, 112.4, 113.9, 115.9, 116.0, 116.1, 127.7, 129.2, 130.1, 130.4, 130.5, 130.7, 133.8,
134.9, 147.9, 149.9, 157.0, 162.4, 164.4, 165.7; HRMS (ESI) m/z calcd for CpH;sFN,O [M+H]":
357.1152; found: 357.1159.

4-Amino-6-(4-chlorophenyl)-3-imino-1-oxo-2-phenylisoindoline-5-carbonitrile (4f)

NHz,  NH
NC
(L0
0
cl “[D 4f




Yellow solid. m.p. 219-221 °C. 'H NMR (500 MHz, CDCl;): 6 = 7.27 (s, 2H), 7.32 (d, J = 5.0 Hz, 2H),
7.49-7.54 (m, 6H), 7.55-7.61 (m, 2H), 8.26 (s, 1H); *C NMR (CDCls, 125 MHz): 6 =99.1, 112.4, 114.2,
115.9, 127.7, 129.1, 129.2, 129.9, 130.1, 130.7, 134.9, 135.8, 136.1,148.0, 149.7, 157.0, 165.7, HRMS
(ESI) m/z calcd for  C,H 3CIN4O [M+H]*: 373.0856; found: 373.0854.

4-Amino-6-(4-bromophenyl)-3-imino-1-0xo-2-phenylisoindoline-5-carbonitrile (4g)

NH, NH
NC
L)
(0]
Br O 49

Yellow solid. m.p. 246-248 °C. 'H NMR (500 MHz, CDCls): & = 6.50 (s, 2H), 7.27 (s, 2H), 7.32 (d, J =
5.0 Hz, 2H), 7.41-7.52 (m, 3H), 7.60 (t, J = 7.0 Hz,2H), 7.66 (d, J = 5.0 Hz, 2H), 8.26 (s, 1H); 3C NMR
(CDCls, 125 MHz): 6 = 99.1, 112.3, 114.2, 115.9, 124.1, 127.8, 129.3, 130.1, 130.7, 132.1, 135.0, 136.6,
148.0, 149.7, 157.0, 165.7; HRMS (ESI) m/z calcd for Co;H;3BrN,O [M+H]*: 417.0351; found: 417.0360.

4-Amino-3-imino-1-o0xo-2-phenyl-6-(thiophen-2-yl)isoindoline-5-carbonitrile (4h)

H,

NH2  NH
NC
v
~
\_§ an ©

Yellow solid. m.p. 246-248 °C. 'H NMR (500 MHz, CDCLy): § = 6.52 (s, 2H), 7.20 (t, J = 4.5 Hz,1H),
7.34 (t, J = 12.3 Hz, 2H), 7.43 (s, 1H), 7.51 (t, J = 7.0 Hz, 2H), 7.60 (t, J = 6.5 Hz, 2H), 7.75 (d, J = 5.0
Hz, 1H), 8.22 (s, 1H); 3C NMR (CDCl;, 125 MHz): & = 97.5, 112.1, 113.6, 116.4, 127.8, 128.3,
128.4,128.5, 129.2, 130.1, 130.8, 135.0, 139.3, 142.7, 148.3, 156.9, 165.6; HRMS (ESI) m/z calcd for
C1oH1,N,OS [M+H]*: 345.0810; found: 345.0803.

2-(5-Amino-4,6-dicyano-[1,1'-biphenyl]-3-yl)-/V,3-diphenyloxirane-2-carboxamide
NH,

N N
l Ph

5

White solid. m.p. 143-145 °C. '"H NMR (500 MHz, CDCl;): & = 4.81 (s, 1H), 6.32 (s, 1H), 7.05 (d, J =
10.0 Hz, 2H), 7.35-7.42 (m, 9H), 7.59 (t, J = 7.5 Hz,1H), 7.65 (t, J = 6.0 Hz, 2H), 7.90 (s, 1H); 3C NMR
(CDCls, 125 MHz): § = 59.8, 69.8, 96.3, 108.3, 114.4, 116.9, 127.7, 128.3, 128.4, 128.5, 128.9, 129.1,
129.4, 130.1, 130.6, 131.5, 133.3, 136.1, 137.7, 147.8, 151.9, 155.7, 165.6; HRMS (ESI) m/z calcd for
CaoHoN,4O, [M+H]*: 457.1665; found: 457.1664.




II1. Copies of 'H and '3C NMR spectra for compounds 1-5



STANDARD PROTON PARAMETERS
Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence:

Solvent: CDC13
Ambient temperature

szpul

File: c0505
INOVA-500

Relax. del
Pulse 45.0

553
Total time 0

MNENUS00"

ay 1.000 sec
degrees

257
251

7

5
min,

ans.
1, 499.8025929 MHZ
SSING

23 sec

8.173
4.483

/
7.229

2.530

1.567

1.571
1.559

=0.000

833
ke

0.96{
0.994
0.93¢

STANDARD CARBON PARAMETERS

/EXPOTt /NOME /OUYY /v

Archive directory:
| Sample directory:
Pulse Sequence:

Solvent: cdcl3
Ambient temperature
-14-87

s2pul

User
File: d2543
INOVA-500 “NENUSO0O"

Relax. delay 0.500 sec
Pulse 45.0 degrees
| Acq. time 1.300 sec
Widgth 31421.8 HZ
64 repeti
08S
DECOUPLE
! Power 42
! cont inuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.5 Hz
FT size 131072
Total time 2 hr, 3 min, 31 sec

titions

€13, 125.6754752 MHz
H1, 499.8050905 MHz
dB

136.217
—131.391

——201.237

RCRIRIRE | . B 1

/—J.Z?,J.Tl

ST

—128.881
" 128.457

—-126.291
\—125.001
\_120.278

—77.252

67.733

64.136

27 .442

p

R B e o o R A e e

220 200

140

T

120

T T T T T

100

80

60

Ty

40

L e et L e

20

0

ppm




STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vamrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
File: coao

INOVA-500 “NENUSOO"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 1.892 sec
Width B291.0 Hz

8 repetitions
OBSERVE H1, 499.8025307 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

2.153

7.584
4.447

8.611

-
(
i

1.595

0.000

|
4
|

0.924

1.974
84

9.944

pp

m

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Seguence: s2pul

Solvent: cdcla
Ambient temperature
user: 1-14-87
File: d2542
INOVA-500 “NENUS00"

Relax. delay 0.500 sec
Pulse 45.0 degrees
a

OBSERVE €13, 125.675469% MHz 2
DECOUPLE H1, 499.8050905 MHz -
Power 42 dB w
continuously on &

<

s

=

s

w

Y

2

=

)
129.129
_128.634

WALTZ-16 modulated

"—119.916

- 77.256

E—T T
63.861

Total time 2 hr, 3 min, 31 sec

—129.335

~—136.542
~131.284

200.417
162.507
i

68.607

30.083

L o A e T

220 200 180

T T o e s T

T T
140 120 100 80 60

40




STANDARD PROTON PARAMETERS

Archive directory: sexport/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: sZpul
Solvent: CDCI3
Ambient temperature

File: do912

INOVA-500 "NENUS00"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.892 sec
Width 8500.7 Hz

8 repetitions

OBSERVE N1, 493.8025894 WHz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

—.260

3 . 2

0.62+

NC

NH, NH

3a

B TR e s g s

~—0.000

TTTTTTT—=0. 006

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: sZpul
Solvent: cdcl3

Ambient temperature
User: 1-1a-87
File: d238
o

7
INOVA-500 'NENUSOO"

Relax. delay 0.500 sec
e

Width 31421.8 Hz

128 repetitions
OBSERVE C13, 125.6754714 MHZ
DECOUPLE H1, 493.8050305 MHz
Power 42 dl

continuously on

ALTZ-16 modulated

Total time 2 hr, 3 min, 31 sec

116.970

152.042
148.738

L

162.33%
155.895

77.256
77.000
76.744

110.061

108.257

;¥

FENENES— 3. .

\_72.220

1

62.312

|

I e e B R e’

T
220 200 180

T T :

100 80

60

40

20




STANDARD PROTON PARAMETERS

Archive directory: sexport/home/ouyy/vomrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: COC13
Ambient temperature
File:

d:
INOVA-500  “NENUSQO"

Relax. delay 1.000 sec
Acq. time 1.832 sec
Width 10883.2 Hz

4 repetitions
OBSERVE  H1, 499.8025867
DATA PROCESSING

FT size 65536

Total time 0 min, 11 sec

7.527

2.351

4.234

NC

NH, NH

3b

1.570

-0.000

1.02«
2.02¢
50124
3.224
1.234
0.89

1.07+

1.004

ppm

STANDARD CARBON PARAMETERS

Archive directory: /sexport/home/ouyy /vnmrsys /data
mple directory:

Pulse Sequence: s2pul
Solvent: cdcl3
Ambient temperature
user: 1-14-87

File: d2010
INOVA-500 “NENUSO0"

Relax. delay 0.500 sec

128 repetitions

OBSERVE Cl13, 125.6754685 MHz
DECOUPLE H1, 499.8050905 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Total time 3 hr, 56 sec

152.061
149.700
140.292

162.412
156.017

L

V]

—137.816

77.252
76.996

. 76.744

.972
129.404
128.988
W\—128.763
\_128.461
127.923
127.286

~131.075
—
130
~—130.499
116,963
\—110.054

108.341

96.350

1 [

72.204

S

62.362

21.167

T
zzo 200

=
180 160

L o e B e e e o

140 120 100 80

B LI B B e e e

a0 20 0

T

ppm




STANDARD PROTON PARAMETERS Cl

Archive directory: /export/home/ouyy/vnmrsys /data

St adtenany NH, NH
Pulse Sequence: s2pul

Solvent: CDC13 NC

Ambient temperature

File: d1346

INOVA-500 “NENUS00"

Relax. delay 1.000 sec
Pulse 45.0 degrees oo
Acq. time 1.892 sec 252 (@)
Width 10893.2 Hz
ions b ]
OBSERVE H1, 499.8025937 M
DATA PROCESSING
FT size 65536
Total time 0 min, 11 sec

7.359
7.351
@)

\7.494

3c

\_Y.ZSS
6.872

7.698
7.631
7.617
4.250

1.587

2.043
-0.000

4 3 2 1 -0 ppm

m-&{_‘_
1.054
0.961

STANDARD CARBON PARAMETERS

Archive directory
sample director

sexport shome /ouyy /vomrsys /data

Pulse Sequence: s2pul

Solvent: cdcl2
Ambient temperature
user: 1-14-87
File: d1943
INOVA-500 “NENUS0O"

Relax. delay 0.500 sec
Pulse 45.0 degrees

Acqg. time 1.300 sec

Width 31421.8 Hz

182 repetitions

OBSERVE C13, 125.6754637 MHz
DECOUPLE H1, 48 050905 MHZ
Power 42 dB

continuous ly on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072

Total time 3 hr, 56 sec

—id g2k
19
\..76.763

T\

- 116.883
"—110.145

\_108.104

—-162.404
155.682
149.859
e 140.101
137.743
135.943
131.807
" 130.857
\

T 72,300
62.343

———96.548

S B o e e e e T T T T L L L R S IR | T s e T

220 200 180 160 140 120 100 80 60 a0 20 0 ppm




STANDARD PROTON PARAMETERS

Archive directory:
Sample directory:

/export/home /ouyy/vnmrsys /data

Pulse Sequence: s2pul

Solvent: COC13
Ambient temperature
File: d18si
INOVA-500 “NENUSDO"
Relax. delay 1.000 sec
Pulse 45.0 degrees

ans
OBSERVE ~ H1, 499.8025827 MHz
DATA PROCESSING

FT size 65536
Total time 0 min, 23 sec

4.218

J

NC

NH, NH

3d

1.575

1.254

0.072

—_—— =l R}

0.97¢
0.985<
.934
1.00{
o
1.014
0.984 |

STANDARD CARBON PARAMETERS

Archive directory:
Sample directory:

/export /home /ouyy /vnmrsys /data

Pulse Sequence: s2pul

Solvent: cdcl3
Ambient temperature
Use 7

File: d1968
INOVA-500 “NENUSOO™

=14-8

Relax. delay 0.500 sec

384 repetitions

OBSERVE C13, 125.6754646 MHz

DECOUPLE H1, 499.8050905 KHZ
B

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072

Total time 2 hr, 3 min, 31 sec

139.834
137.808

151.699
108.737

155.438
149.562

162.774

—

96.388

—77.256

SA—

77.000
76.744

o

\72.067

62.423

44,671

e "P"r‘l J‘u‘m‘m‘“

L 2 e

180 160 140 1zo

100

T

80

T T
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STANDARD PROTON PARAMETERS

Archive directory:
Sample directory:

/€xport/home /ouyy /vnmrsys /data

Pulse Sequence:
Solvent: COCI3
Ambient temperature
File: digz1

INOVA-500 “NENUS00™

szpul

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 1.892 sec

Width 10893.2 Hz

& repetitions

OBSERVE H1, 499.8025950 MHZ
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

NH, NH
NC

3e

2.339

4.218

1.572

|

¥
2.29¢
1.02¢

0.97¢

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: cdc13
Ambient temperature
User: 1-14-87
File: di1922
INGVA-500 "NENU500*
Relax. delay 0.500 sec
Pulse 45.0 degrees
q. time 1.300 sec
Width 31421.8 Hz
384 repetitions
OBSERVE C13, 125.6754666 MHz
DECOUPLE H1, 499.8050905 MHz
Power 42 d
continuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.5 Hz
FT size 131072
Total time 3 hr, 56 sec

162.457
156.002
152.077
149.742

140.422
138.976

77.252
77.000
76.744

<

116.982
110.122

108.283

137.827
133.409
_72.544

96.327
62.339
2

(-

" " " ¥

L0 B LI L L

220 200 180 160

140 120 100 at 60 40 20

0

ppm




STANDARD PROTON PARAMETERS

Archive directory: /exportshome/ouyy /vnmrsys /data

Sample directory:

Pulse Sequence: szpul

Solvent: CDC13
Ambient temperature
File: d

INOVA-500 “NENUSOO"

Relax. delay 1.000 sec
Pulse 15.0 degrees
Acg. time 1.832 sec
Width 10893.2 Hz

8 repetitions

OBSERVE  H1, 499.802531 ))
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

7.537

—1.767
il
f—
7
7.

4.201
4.182

-6.599

NC

NH, NH

3f

Br

2.047

1.564

-0.000

0.894
1.844
58l
0.86]
1.00{
0.73

0.854

STANDARD CARBON PARAMETERS

Archive directory: sexport/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: cdcl3
Ambient temperature

Use
File: d220
0

INOVA-50 "NENUSO00"

Relax. delay 0.500 sec
Pulse 45.0 degrees

ons
C13, 125.6754709 MHz
DECOUPLE  H1, 498.8050905 MHz
Power 42 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.5 Hz
FT size 131072
Total time 2 hr, 3 min, 31 sec

162.206

155.808
152.077
148.403

131.994
130.796
418
037
127.954
127.237

123.860
\ 116.753
N.109.741

140.471
\-108.581

136.610
133.223

N

96.064

77.252

77.000
76.744

s W | L |

62.274
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STANDARD PROTON PARAHETERS

Archive directory: /export/home/ouyy/vimrsys/data
Sample director

Pulse Sequence:
Solvent: CDC13
Ambient temperature

File: d3096
INOVA-500 “NENUSOO"

s2pul

Relax. delay 1.000 sec
Pulse 45_0 degrees
Acq. time 1.892 sec
Width 9949.0 Hz

32 repetitions

OBSERVE _ H1, 499.8025866 MHZ

DATA PROCESSING

FT size 65536 ~3

Total time 1 min, 32 sec o
e
~

8.638
7.804
7.639
7.628

7.138
-6.868

6.569

4.227

2.182

0.077

T

1.81¢

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
sample directory:

Pulse Sequence:
Solvent: cdcl3
Ambient temperature
user: 1-14-87

File: d3098
INOVA-500 “NENUS00"

s2pul

Relax. delay 0.500 sec

tions
€13, 125.6754642 MHz
H1, 439.8050805 MHz

continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.5 Hz
FT size 131072

Total time 3 hr, 56 sec

155.571

161.752

149,948

1.06{

" 149,585

139.601

139,285

e s e e 1 9 P LG

~133.008

130.582

129.575

129.159

128.854
128.442

122.029

\_116.787

108.318

96.854

77.252
77.000
76.744

c=

70.331

61.904

[

-1 ppm
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
File: d17'

INOVA-500 "“NENUSOO"

Relax. delay 1.000 sec

8 repetitions

0BSERVE H1, 499.8025934 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

NC

NH, NH

3h

1.557

2.438

4.242

-=0.000

1
1
2
8
1.11<

1.05+«
3.00+¢
2.624

STANDARD GARBON PARAMETERS

Archive directory: /export/Rome ouyy vnmrsys/data
Sample directo

Pulse Sequence: szpul

File: d1755
INOVA-500 “"NENUS00"

Relax. delay 0.500 sec

OBSERVE C13, 125.6754632 MHZ
DECOUPLE  H1, 493 8050905 MHZ
Power 42 dB
continuously on
2-16 modulated

DATA PROCESSING
Line broadening 1.5 Hz

3107

Total time 3 hr, 56 sec

162.404
e 155, 991

——130.407
1298.720
\\\—128.381
\\—127.968
_127.294
- 17.256
——76.748

\

\ \-117.112
\_110.012
\_72.235

S

152.118

——— 149,871
—108.112

62.385

—— e
$6.369

Zél) Zﬁ 180 160

T T T T T v e T

T
140 120 100 80 60

S—L. 5 | ]

e e B e AL B e e e
20 0 ppm




STANDARD PROTON PARAMETERS

Archive directory: sexport/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
File: d1767
INOVA-500 “NENUS00"

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 1.892 sec

Width 10893.2 Hz

8 repetitions

OBSERVE  H1, 499.8025937 MHz
DATA PROCESSING

FT size 3

Total time 0 min, 23 sec

4.242

3.880

2.041

1.567

=0.001

w

)

4

4

4
2,084, |

1.034{

0.891

2.764

STANDARD CARBON PARAMETERS

Archive directory: /export/home /Ouyy /vnmrsys /sdata
Sample directory:

Pulse Sequence: s2pul
Solvent: cdcl3
Ambient temperature
user: 1-14-8

File: d1

INOVA-500 “NENUS00™

192 repetition:

OBSERVE €13, 125.6754694 MHz
DECOUPLE H1, 4998050905 MHz
Power 42 d8

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072

Total time 2z hr, 3 min, 31 sec

130.350
130.067

133.394
131.010

155.937
149.421

152,141
140.120

~—162.373
—————160.634

IR

129.846
129.663
129.251
128.992

127.920

127.252

117.211
114.216

\

109.825

e
—107.822

—:j

96.078

I’rl

77.252
77.000
76.744

-T72.178

62.350

——— 55357

R B o e R e mmmaet
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T
100
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STANDARD PROTON PARAMETERS

Archiye girectory: sexport/home/ouyy/vnmrsys/data
Sample directory:

Pulse gsequence: s2pul

Solvent: coc13
Ambignt temperature
File: goygs
INOVA-500  “NENUS0O"

Relay  gelay 1.000 sec
Pulse 45,0 degrees
Acd. time 1.892 sec
”:'?:h :?873,2 Hz
petitions
OBSERVE  H1, 498.8025904 MHZ
DATA PROCESSING
FT Sizg

536
Total time 0 min, 11 sec

3.894

4.259

1p 9 8

0.91¢

ppm

STANDARD CARBON PARAMETERS

Archive directory: sexport home/ouyy/vimrsys data
Sample directory:

Pulse Sequence: s2pul
Solvent: cdc13
Ambient temperature
User: 1-14-87

File: d2225
INDVA-500 “NENUS00"

Relax. delay 0.500 sec
Pulse 45.0 degrees

256 repetitions

OBSERVE  C13, 125.6754699 MHz
DECOUPLE  H1, 433.8050905 Miz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072

Total time 2 hr, 3 min, 31 sec

130.373
129.671

130.804
130.430

155.987
151.336
133.398
131.059

147.121
139.800

156.277

162.453

129,251
128.961
127.923
127.240

pa

126.840
120.785
116.761
111.347

-

f

111.175

108,345

98,662

76.744

—72.113

§5.517

62.339

e B e e L BB e e | I B S
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STANDARD PROTON PARAMETERS

Archive directory:
Sample directory:

Pulse Sequence: s2pul
Solvent: COC13
Ambient temperature
File: dz187

INOVA-500 "NENUSO0O"

Relax. delay 1.000 sec
Pulse 45.0 degrees

Total time 0 min, 11 sec

/export /home /ouyy /vnmrsys /data

Cl

NC

NH, NH

3k

4,248

1.582

00 -

1.00¢

4

0.971¢

STANDARD CARBON PARAMETERS

Archive directory:
Sample directory:

Pulse Sequence:
Solvent: cdcl13
Ambient temperature
User: 1-14-87

| File: d218.
INOVA-500

s2pul

8
"NENUS00™

Relax. delay 0.500 sec
Pulse 45.0 degrees
Acq .

Width 31421.8 Hz
128 repetitiol
OBSERVE  C13,
DECOUPLE  H1,
Power 42 d
continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072

Total time 2 hr, 3 min, 31 sec

ns
125.6754690 MHZ
499.8050905 MHZ

/export/home /ouyy /vnmrsys /data

155.823

162.228
————152.080

136.152
135.691
—133.234
—130.811

J o —130.434

129.804
129.102
—129.056

128,782

128.461

127.973
127.248
77.000
76.744

116.783
817
108.570
—72.235

96.152

62.289

|
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80 60
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: sZpul

Solvent: CDC13
Ambient temperature
File: d1

INOVA-500 “NENUSO0O"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.892 sec

Width 10893.2 Hz

8 repetitions

OBSERVE  H1, 4393_B025330 MHz
NG

5
Total time 0 min, 23 sec

Br

NH, NH
NC

3l

6.836

q.242

1.546
=0.000

—r T T T T T T T

~—
@
[l

0.97+

0.91«

STANDARD CARBOM PARAMETERS

Archive directory: /export/home/ouyy/v¥nmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: cdcl3
Ambient temperature
user: 1-14-87
File: d216
0

3
INOVA-50 “NENUS00"

Relax. delay 0.500 sec

ns
BSERVE C13, 125.6754776 MHz
DECOUPLE H1, 439.8050805 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSIN

131.937
130.758
127.202

130.373
127.904

Total time 2 hr, 3 min, 31 sec

140,425
136,568
i
1
\ =
Nz
\_116.722
109695
539
77.256
4 77.000
76.744

155.754
133.177

162.156
—152.038

—148.319

=
I
e

/

Llaﬂ
95.988
\72.178

R

62.236
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STAMDARD PROTON PARAMETERS

Archive directory:
Sample directory:

Pulse Sequence:
Solvent: CDCI3
Ambient temperature
File: d2560

INOVA-500

s2pul

"NENUS00"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.892 sec

width 10032.6 Hz

8 repetitions
OBSERVE  H1, 499.8025917 MHz
DATA PROCESSING
FT size 65536
Total time 0 min, 23 sec

—7.695
—7.518
7,510

U

—7.430

wrn ©

oo e

7.356

\_7.261

/sexport shome souyy /vomrsys sdata

1.00{

] €

\~6.878

6.517

-4.,299

NC

NO,

NH, NH

3m

-0

ppm

STANDARD GARBON PARAMETERS
Archive directory:
Sample directory:

Pulse Sequence:

Solvent: cdcl3
Ambient temperature
: 1-14-87

s2pul

File: d2561
INOVA-500 “NENUS00*

Relax. delay 0.500 sec
Pulse 45.0 degrees
time 1.300 sec
Hz

repetitions

OBSERVE €13, 125.6754766 MWHz
DECOUPLE  H1, 499.8050905 MHz
Power 42

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.5 Hz
FT size 131072

Total time 3 hr, 56 sec

162.0H

/EXpPOrt /home /Ouyy /VnmrSy s /data

|

i

A

133.089
130.636

J—

i
Vi

L

—130.415

|

128.900

124,040
Y \_123.475
—116.318
10778
—177.256
—__ 77 000

\
-109.291

—96.083

\—72.250

62.205

L B I e

220 zo0

180

160

140

120

100 a0

60

T
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CODC13
Ambient temperature
File: d1765
INOVA-500 “NENUSO0O"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 1.892 sec
Width 10893.2 Hz

8 repetitions

OBSERVE H1, 499.8025937 MHZ
DATA PROCESSING

FT size 65536
Total time 0 min, 23 sec

4.257

1.15¢ |
1.97« 7

{

STANDARD CARBON PARAMETERS

Archive directory: sexport/home/ouyy /vnmrsys/data
sample directory:

Pulse Sequence: s2pul

Solvent: cdcl3

Ambient temperature

user: 1-14-87

File: di766
0

INOVA-500 “NENUS0O0"

Relax. delay 0.500 sec
Pulse 45.0 degrees

cq. time 1.

Width 31421.8 Hz

448 repetitions
OBSERVE €13, 125.6754632 MHZ
DECOUPLE  H1, 499.8050905 MHz
Power 42 dB

w
=1
3
@
@
e
~177.258
76.744

a
continuously on »
WALTZ-16 modulated g
DATA PROCESSING -

\—127.313

Line broadening 1.5 Hz
FT size 131072
Total time 2 hr, 3 min, 31 sec 1

130.833
72,189

~—141.513

e

"'"t_/.._

/
"-108.203

162.247
155,846
152.466

94,622
———62.2089
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STANDARD PROTON PARAMETERS

Archive directory: /expart/home/ouyy/vnmrsys /data
Sample directory:

Pulse Sequence: s2pul

Solven cpci3

Ambient temperature
File: d20s
INOVA-500

2
“NENUS0O"

Relax. delay 1.000 sec
Pulse 45.0 degrees

cq. time 1.832 sec

Width 10893.2 Hz

4 repetitions
OBSERVE H1, 499.8025917 MHz
DATA PROCESSING
FT size 65536
Total time 0 min,

7.261

6.482

NH,
NC

4a

NH

1.582

=0.

<|

1.004
1

‘151

3.00¢

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: cdcl13
Ambient temperature
User: 1-14-87
File: d2385
INOVA-500 "NENUS00"

Relax. delay 0.500 sec

128 repetitions
OBSERVE 125.6754690 MHz
DECOUPLE M1, 493.8050905 MHZ
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Mz

FT size 131072

Total time 2 hr, 3 min, 31 sec

130.090
128.476

129.171

137.743
134.7%0
130.789

157.067
104
147.922
=

165.834
151

128.538

128.847
127,775

113.823

- —112.5621

116.101

, Lol Ll 1] L

99,356

77.256

.000

76.744
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STANDARD PROTON PARAMETERS

Archive directory: sexport/home/ouyy/vnmrsys/data
Sample directory:
Pulse Sequence: s2pul

Solvent: CDC13
Ami temperature

a3
~

File:
INOVA-500 “NENUSOO"

Relax. delay 1.000 sec
e

NC

Pulse 45.0 degrees =
. time 1.892 sec =
Width 10893.2 H .
4 repetitions o
OBSERVE  H1, 499.8025920 WHz
DATA PROCESSING
FT size 65536
Total time 0 min, 11 sec
angE.,
Al ing
et e
CP SR NE
e ~
| A B e
! 2nen
| K
1 : 3
| - E 2
| q S
i -
H
| e
| v
|
i
T T T T T T T T T T T T T T T T T T T T
9 . 8 wEwE O JE— 6 5 4 3 = 2 1 -0 ppm
S 2g3ga po =4
s PR - o
STANDARD CARBON PARAMETERS
Archive directory: /export/home/ouyy/vimrsys/data
sample directory:
Pulse Sequence: s2pul
Solvent: cdcl3
Ambient temperature
User: 1-14-87
File: d2418
INOVA-500 “NENUS00"
Relax. delay 0.500 sec
Pulse 45.0 degrees
cq. time 1.300 sec
Width 31421.8 Hz
192 repetitions
OBSERVE €13, 125.6754766 MHz
DECOUPLE H1, 493.8050905 WHz
Power 42 dB w, ST, 0
cont inuously on PBReal
WALTZ-16 modulated oSt
DATA PROCESSING EE
Line broadening 1.5 Hz oaA8Ss
FT size 13107 I7)
Total time 10 hr, 3 min, 7 sec -
s o
3 2 =
" =
2na o now
aR8 o ~gR
Faa EH i g
84 _g=3a3 o H
- S b= =2 -
@ ~ U Sk @ o
- w ow -«
- 5 23 A
2 [ = &
2 | E
|
|
|
)
]
| f
| |
|
L 1 -
|
J | ‘1 I
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STANDARD PROTON PARAMETERS NH
Archive directory: sexport/home/ouyy/vnmrsys/data 2 NH
Sample directory:

Pulse Sequence: s2pul NC
Solvent: CDC13

Ambient temperature

File: d2488 N CI |
INOVA-500 “NENUS00" |

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 1.892 sec |
Width 8605.0 Hz (@) |
16 repetitions

OBSERVE  H1, 499.8025909 MH2 4c

DATA PROCESSING
FT size 65536
Total time 0 min, 46 sec

8.211
~
/
7
T
7
7
1.252
0.078

a‘az{ 1
4.03{

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vomrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: cdcl3
Ambient temperature
User: 1-14-87
File: d2521
INOVA-500 "NENU500"

Relax. delay 0.500 sec

| 192 repetitions
‘ OBSERVE  C13, 125.6754685 KHz

o

c

@

@

-

o

=

a

@

a

@

a
—77.252

77.000
\76.744

DECOUPLE H1, 499.8050905 MHz
Power 42 dB
continuously on

WALTZ-16 modulated o
DATA PROCESSING w L
Line broadening 1.5 Hz e8ol® -
FT size 131072 Ry
Total time 2 hr, 3 min, 31 sec So Sy
o~

"‘HGL. ,J

©

B °

1 - <o

S N -

& . B8B83 e

r =2 -3 wo |
I e ;&= L o3 S

H g L o
. w —

g 5 H
| g E H Ed
| | | .
i = %

i 4
I

— - " -
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STANDARD PROTON PARAMETERS

Archive directory: sexport/home/ouyy/vimrsys /data
Sampie directory: i Lind

Pulse Sequence: sZpul

Solvent: cpCl13
Ambient temperature
File: dz354
INOVA-500 “NENU500™

Relax. delay 1.000 sec
Pulse 45.0 degrees

cq. time 1.892 sec

width 10893.2 Hz

4 repetitions
OBSERVE  H1, 498.8025920 MHz
DATA PROCESSING

NC

NH,

4d

NH

FT size 65536
Total time 0 min, 11 sec

2.435

e
\

S ¥

B e S T ;
10 9 a8

1.104
§:54
5.57{
3.004

STANDARD CARBON PARAMETERS

Archive directory: sexportshome/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: cdcl3
Ambient temperature
User: 1-14-87

File: d2517
INOVA-500 “NENUSOOQ"

Relax. delay 0.500 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

width 31421.8 Hz

64 repetitions
OBSERVE C13, 125.6754666 MHz
DECOUPLE H1, 499.8050905 MHZ
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072

Total time 2 hr, 3 min, 31 sec 4

130.090
129.575
129.148

\—128.457
\_127.797
77.328

.072
- 76.817

157.080
151.188
147.968
130.842
— 116,285
113.548
—_—_112.522
RS, | )

Ss— | | W} ¢ ]

21.357
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| STANDARD PROTON PARAMETERS

Archive directory: /export/home/souyy/vnmrsys/data

Sample directory

Pulse Sequence:
Solvent: COC13
Ambient temperature

File:
INOVA-500 "NENU500"

s2pul

Relax. delay 1.000 sec

ns
OBSERVE  H1, 499.5025915 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 11 sec

7.610

8.251

NHz  NH

NC

4e

1.252
0.000

e 1.589

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vimrsys/data
Sample director

Pulse Sequence:

Solvent: cdc13
Ambient temperature
yser: 1-14-87
File: 42520
INOVA-500 “NENUSO0"

s2pul

Relax. delay 0.500 sec
Pulse 45.0 degrees

ions
, 125.6754704 WHZ
439.8050905 MHZ

continuously on
WALTZ-16 modulated

~130.502
130.434

156.960
147.941
~—134.852
/—133.787
130.708

e
]
=

@

o
o
s
o
a

149.917

e e

"

130,090
—\\—129.198

127,733

—77.256

= 77.000

T\_.76.748

- 116.058

115.994
115.883

113,945

T N\_112.427

99.204

E

T T
150 140

T




NC

Archive directory: sexport/home /ouyy/vnmrsys/data
Sample directory: N

STANDARD PROTON PARAMETERS

Pulse Sequence: sZpul

Solvent: CDC13
Ambient temperature

File: 2428
INOVA-500 “NENUSO00"
Relax. delay 1.000 sec CI 4f

Pulse 45.0 degrees
sec

1.25

BSER
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

8.259
7.612
7.597
7.581
7.558
7
Ao
7
1.582
-0.000

- - - B Pt i A W S A s B e S
e —————— T T T T T T —— T T M
9 . 8 — e 7 e 6 5 4 2 1 pp

E e = a

- cis e o

STANDARD CARBDN PARAMETERS

Archive directory
Sample director

/export /home souyy /vnmrsys /data

Pulse Sequence: s2pul
Solvent: cdcl2
Ambient temperature

-87

INOVA;

2470
500 "NENUSO0O"

Relax. delay 0.500 sec

-

=

H

N

&

P

a

3

S

14

a
77.252
77.000

Width 31421.8 Hz

128 repetitions
0OBSERVE C13, 125.6754685 MHZ
DECOUPLE H1, 439.8050305 MHz
Power 4z

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.5 Hz
FT size 131072
Total time 3 hr, 56 sec
|
]

—76.744

130.121
129.144
127.744
il

-——165.689
156.960
149.711
147.975
136.130
115.917
114.159
112.366
99,112




STANDARD PROTON PARAMETERS

Archive directory: sexport/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDCI3
Ambient temperature

File: d2384
INOVA-500 *“NENUSO0O"™

Relax. delay 1.000 sec
Pulse 75.“ degrees ’Tg'ﬁzwgg
Acqg. time 1.832 sec TamaN
width 10893.2 Hz RN
- ~ ~
ons
OBSERVE _ H1, 499.8025314 MHZ J
DATA PROCESSING S =
FT size 65536 2
Total time 0 min, 23 sef
2
H

7.198
7.064
7.048

6.496

Br

NC

NH,

49

NH

0.93¢
(=]
481
5:031
0,184, |

o
>
o

1.592

T s e

=0.000

1

STANDARD CARBON PARAMETERS

Archive directory: /export/home ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: S2pul

Solvent: cdcl2

Ambient temperature

ser: 1-14-87

File: aa026
00

INOVA-5 “NENUSDO™

Relax. delay 0.500 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

Width 31421.8 Hz

2624 repetitions

OBSERVE €13, 125.6754661 MHz
DECOUPLE  H1, 493 8050305 MHz
Power 42 d

continuously on

WALTZ-16 modulated

Line broadening 1.5 Hz

FT size 131072
Total time 3 hr, 56 sec

148,010

165.685
156.983

~149.748

~136.622
—134.951

—130.128

129,251
\—127.763

—132.118
130.727

114.216

115.902
112,320

124,093

99.078

~17.256

77.000

\_76.744

220

a0

0




STANDARD PROTON PARAMETERS

Archive directory: sexport/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature

File: d2431
INOVA-S500 “NENUS00"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.832 sec
width 8847.8 Hz

4 repetitions

OBSERVE H1, 489.8025306 MHZ
DATA PROCESSING

FT size 65536

Total time 0 min, 11 sec

7.263

[~
5
Nenin®
neo -0
San@

| |
|

e

~

N

~

8.219

7.190

NHz  NH

NC

4h

1.577

-0.000

0.95+1

0.94«

1.004
~

STANDARD CARBON PARAMETERS

Archive directory: sexport/home/ouyy/vomrsys/data
Sample director

Pulse Seguence:

Solvent: cdcl3
Ambient temperature
user: 1-14-87

File: d2516
INOVA-500

szpul

"NENUSO0"

Relax. delay 0.500 sec
Pulse 45.0 degrees

Acq. time 1.300 sec
Width 31421.8 Hz

320 repetitions
OBSERVE C13, 125.6754666 MHz
DECOUPLE H1, 433.8050905 WHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSIN

Line broadening 1.5 Hz

FT size 131072
Total time 3 hr,

129.213

130.109
128.515

56 sec

148 .288
/ —142.714

156.937

I

ppm

128.431
" 128.339
77.000

' 76.748

" -127.778
—17.256

i

/

116.375
113.590

e L AR R

97.4%8

SRR ST A e e A
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STANDARD PROTON PARAMETERS

Archive directory: sexport/home/ouyy/vnmrsys/data

Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
File: d2256

INOVA-500 “NENUS00"

Relax. delay 1.000 sec
Pulse 45.0 degrees

cq. time 1.842 sec
Width 10893.2 Hz

4 repetition
OBSERVE  H1,
DATA PROCESST
FT size 65536
Total time 0 min, 11 sec

s
499.8025907 MHz
G

4.808

NC

-1.563

=0.000

o0 -

1.00+
481 4
.32

10 9

1,984, |

0.98+

0.92«

ppm

STANDARD CARBON PARAMETERS

Archive directory:
Sample directory:

Pulse Sequence: sZpul

Solvent: cdcl3

Ambient temperature

User: 1-14-87

File: d2513
00

INOVA-5 MNENUS 00"

Relax. delay 0.500 sec
Pulse 45.0 degrees
Acq. time 1.300 sec
Width 31421.8 Hz

€13, 125.6754680 MHz

DECOUPLE H1, 499.8050905 MHz
Power 42

Total time 3 hr, 56 sec

165.612

/export shome souyy /vnmrsys sdata

155.659
151.878
147.781

—127.710

116.856

\\_

\_108,268

96,346

—77.256
77.000

PRSI

\_76.748

69.847

59.840

T
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