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Experimental Section

General Information

All reagents were commercial and were used without further purification.
Chromatography was carried on flash silica gel (300-400 mesh). All reactions were
monitored by TLC, which was performed on precoated aluminum sheets of silica gel
60 (F,s4). Melting points were uncorrected. The 'H NMR and '°C NMR spectra were
determined on a VARIAN UNITY (500 or 400 MHz) spectrometer in CDCl; with
TMS as internal standard. All shifts are given in ppm. IR (KBr) spectra were
measured using a MAGNA-IR 560 spectrometer. Mass spectra were recorded on an
Agilient 1100 LCMsD spectrometer. Elemental analyses were obtained on a PE-2400
analyser. The compounds 3al, 4 and 5 with dimensions 0.432 x 0.330 x 0.330 mm, 0.380
x 0.162 x 0.160 mm and 0.112 x 0.086 x 0.032 mm, respectively, were glued on a glass
fiber. Data were collected on a Rigaku R-axis RAPID IP diffractometer at 293K using
graphite-monochromated Mo Ka radiation (A = 0.71073A) and IP technique in the
range 2.19° < 8 < 27.48°. Empirical absorption correction was applied. The structures
were solved by the direct method and refined by the full-matrix least-squares method
on F” using the SHELXS 97 crystallographic software package. Anisotropic thermal
parameters were used to refine all non-hydrogen atoms. Hydrogen atoms were located

from difference Fourier maps.



Typical Procedure for the Preparation of 3-5 (3al as Example): As a typical example, a
solution of 2a (1.0 mmol, 180 mg) and o-phenylenediamine (1.0 mmol, 108 mg) in C,HsOH (10
mL) was cooled to 0 °C in an ice bath, and BF3-OEt, (2.0 mmol, 0.25 mL) was added dropwise by
syringe within 3 min. The reaction mixture was stirred for 0.5 h at room temperature. After 2a was
consumed (monitored by TLC), the reaction mixture was poured into water (30 mL). The solid
crude product 3al was filtrated off, then purified by silica gel chromatography (diethyl/hexane =

1/1, v/v) to give 216 mg (75%) of 3al.

(1z,42)-3-(1,3-dithian-2-ylidene)-2,4-dimethyl-3H-benzo[b][1,4]diazepine (Compound 3al):
<:S _N: :
S =N
White crystal; m. p. 200-202 °C; 'H NMR (CDCl;, 500 MHz) 6: 2.03-2.24 (m, 2H), 2.76 (s, 6H),
2.78-2.82 (m, 2H), 2.94-2.99 (m, 2H), 7.20 (dt, J = 6.0, 3.5 Hz, 2H), 7.38 (dt, /= 6.0, 3.5 Hz, 2H);
3C NMR (CDCl;, 125 MHz) &: 23.4, 25.4 (2C), 28.5 (2C), 124.8 (2C), 127.6 (2C), 129.9 (2C),
135.2 (2C), 140.1, 160.1; IR (KBr, cm'l): 762, 790, 1213, 1272, 1365, 1426, 1460, 1559, 1620,

2916, 2956, 3442; MS (EI) m/z 289 [(M+1)]"; Anal. Caled (found) for: CisHgNaS,: C, 62.46

(62.59); H, 5.59 (5.64); N, 9.71 (9.76).

(1Z,42)-3-(1,3-dithian-2-ylidene)-2,4,7-trimethyl-3H-benzo[b][1,4]diazepine (Compound

3a2):
<:S =N : _CH;
S =N

White crystal; m. p. 214-216 °C; 'H NMR (CDCl;, 500 MHz) 6: 2.02-2.14 (m, 2H), 2.36 (s, 3H),
2.45 (s, 6H), 2.77-2.80 (m, 2H), 2.93-2.96 (m, 2H), 7.00 (d, J = 8.0 Hz, 1H), 7.18 (s, 1H), 7.27 (d,
J = 8.0 Hz, 1H); *C NMR (CDCl;, 125 MHz) &: 20.8, 23.5, 25.4 (2C), 28.6 (2C), 126.1, 127.5,

127.8, 129.6, 134.7, 135.5, 137.9, 139.9, 159.1, 159.7; IR (KBr, cm™): 822, 1211, 1274, 1362,



1423, 1473, 1562, 1621, 2855, 2919, 2956, 3053; MS (EI) m/z 303 [(M+1)]"; Anal. Calcd (found)

for: C1gH sN>Sa: C, 63.54 (63.59); H, 6.00 (6.09); N, 9.26 (9.31).

(12,4Z)-7-chloro-3-(1,3-dithian-2-ylidene)-2,4-dimethyl-3H-benzo[b][1,4]diazepine

(Compound 3a3):
<:S —N : _Cl
S —N

White crystal; m. p. 178-180 °C; *H NMR (CDCls, 500 MHz) &: 2.04-2.16 (m. 2H), 2.46 (s, 6H),
2.79-2.84 (m, 2H), 2.94-2.80 (m, 2H), 7.13 (d, J = 9.0 Hz, 1H), 7.30 (d, J = 9.0 Hz, 1H), 7.37 (s,
1H); *C NMR (CDCL, 125 MHz) 5: 23.6, 25.7 (2C), 28.7 (2C), 109.7, 125.3, 127.3, 129.1, 130.0,
134.8, 139.1, 141.3, 161.0, 161.7; IR (KBr, cm™"): 818, 1246, 1364, 1423, 1458, 1561, 1622, 2854,
2923, 2957, 3446; MS (El) m/z 323 [(M+1)]"; Anal. Calcd (found) for: CsH;sCIN,S,: C, 55.80

(55.88); H, 4.68 (4.79); N, 8.68 (8.63).

((1z,42)-3-(1,3-dithian-2-ylidene)-2,4-dimethyl-3H-benzo[b][1,4]diazepin-7-yl)(phenyl)meth

Yellow solid; m. p. 188-190 °C; *H NMR (CDCls, 500 MHz) &: 2.03-2.15 (m, 2H), 2.47 (s, 3H),

anone (Compound 3a4):

2.50 (s, 3H), 2.77-2.82 (m, 2H), 2.93-3.00 (m, 2H), 7.46-7.49 (m, 3H), 7.57 (t, J = 7.5 Hz, 1H),
7.70 (q, J= 7.5 Hz, 1H), 7.81-7.83 (m, 3H); *C NMR (CDCls, 125 MHz) &: 23.8, 26.0, 26.1, 28.9
(2C), 126.5, 128.3, 128.5 (2C), 130.1 (2C), 131.0, 131.9, 132.4, 134.3, 135.1, 137.9, 140.1, 144.0,
162.2, 163.0, 196.1; IR (KBr, cm™"): 698, 718, 1250, 1276, 1446, 1622, 1651, 2913, 3058, 3438;

MS (E1) m/z 393 [(M+1)]".



(12,4Z)-3-(1,3-dithian-2-ylidene)-2,4-dimethyl-7-nitro-3H-benzo[b][1,4]diazepine

Rewce

Yellow crystal; m. p. 144-146 °C; 'HNMR (CDCl3, 500 MHz) 6: 2.03-2.24 (m, 2H), 2.51 (s, 6H),

(Compound 3a5):

2.81-2.84 (m, 2H), 2.98-3.01 (m, 2H), 7.47 (d, J = 9.0 Hz, 1H), 8.00 (d, J = 8.5 Hz, 1H), 8.28 (s,
1H); *C NMR (CDCls, 125 MHz) &: 23.7, 26.1, 26.2, 28.9 (2C), 119.8, 124.1, 129.0, 133.4, 134.5,
140.8, 144.5, 145.7, 164.0, 164.7; IR (KBr, cm™): 876, 1080, 1201, 1248, 1339, 1417, 1512, 1539,
1628, 2921; MS (EI) m/z 334 [(M+1)]"; Anal. Caled (found) for: C;sH;sN30,S5: C, 54.03 (54.22);

H, 4.53 (4.56); N, 12.60 (12.69).

(12,42)-3-(1,3-dithiolan-2-ylidene)-2,4-dimethyl-3H-benzo[b][1,4]diazepine (Compound
3bl):

B

N=— S

White crystal; m. p. 232-234 °C; *H NMR (CDCLs, 500 MHz) &: 2.47 (s, 6H), 3.32-3.36 (m, 2H),
3.38-3.43 (m, 2H), 7.19 (dt, J = 7.0, 3.0 Hz, 2H), 7.37 (dt, J = 7.0, 3.5 Hz, 2H); **C NMR (CDCl,,
125 MHz) §: 24.7 (2C); 38.2 (2C), 124.6 (2C), 125.2 (2C), 128.1 (2C), 138.7 (2C), 140.6, 161.3;
IR (KBr, cm™): 761, 790, 845, 1211, 1277, 1366, 1458, 1622, 3441; MS (El) m/z 275 [((M+1)]’;

Anal. Caled (found) for: Ci4H1sN»S,: C, 61.28 (61.43); H, 5.14 (5.19); N, 10.21(10.10).

(1Z,42)-3-(1,3-dithiolan-2-ylidene)-2,4,7-trimethyl-3H-benzo[b][1,4]diazepine  (Compound

3b2):



White crystal; m. p. 214-216 °C; 'H NMR (CDCl;, 500 MHz) 6: 2.34 (s, 3H), 2.43 (s, 6H),
3.28-3.29 (m, 2H), 3.35-3.36 (m, 2H), 6.99 (d, J = 8.0 Hz, 1H), 7.16 (s, 1H), 7.25 (d, /= 8.0 Hz,
1H); *C NMR (CDClLs, 125 MHz) 5: 20.8, 24.4 (2C), 38.0 (2C), 124.5, 126.2, 127.8, 128.0, 134.7,
138.2 (2C), 140.2, 160.1, 160.7; IR (KBr, cm™): 682, 821, 1210, 1279, 1366, 1427, 1475, 1567,
1619, 2919, 2985, 3446; MS (EI) m/z 289 [(M+1)]"; Anal. Calcd (found) for: C;sH¢N,S: C,

62.46 (62.62); H, 5.59 (5.69); N, 9.71 (9.75).

(12,4Z)-7-chloro-3-(1,3-dithiolan-2-ylidene)-2,4-dimethyl-3H-benzo[b][1,4]diazepine

(Compound 3b3):

—N Cl

-

White crystal; m. p. 170-172 °C; 'H NMR (CDCls, 500 MHz) &: 2.45 (s, 6H), 3.30-3.38 (m, 2H),
3.40-3.45 (m, 2H), 7.13 (d, J = 8.5 Hz, 1H), 7.28 (d, J = 8.5 Hz, 1H), 7.36 (s, 1H); *C NMR
(CDClLs, 125 MHz) &: 24.5 (2C), 38.1 (2C), 124.2, 125.2, 127.4, 129.2, 129.8, 139.1, 139.2, 141.4,
161.7, 162.4; IR (KBr, cm™): 707, 819, 1217, 1280, 1366, 1460, 1561, 1622, 2854, 2925, 3444;

MS (E1) m/z 309 [(M+1)]".

((1z,42)-3-(1,3-dithiolan-2-ylidene)-2,4-dimethyl-3H-benzo[b][1,4]diazepin-7-yl)(phenyl)met

hanone (Compound 3b4):



Ph

Yellow solid; m. p. 118-120 °C; *H NMR (CDCls, 500 MHz) &: 2.47 (s, 3H), 2.50 (s,
3H), 3.33-3.38 (m, 2H), 3.40-3.45 (m, 2H), 7.45-7.49 (m, 3H), 7.57 (t, J = 8.5 Hz,
1H), 7.70 (g, J = 8.5 Hz, 1H), 7.79-7.83 (m, 3H); *C NMR (CDClLs, 125 MHz) §:
24.9,25.0, 38.5 (2C), 124.8, 126.6, 128.5 (2C), 130.1 (2C), 131.2, 132.4 (2C), 134.4,
137.9, 140.1, 140.4, 144.3, 163.1, 163.9, 196.1; IR (KBr, cm™): 719, 881, 1117, 1281,
1319, 1447, 1597, 1642, 2926, 3349; MS (EI) m/z 379 [(M+1)]".

(12,4Z)-3-(1,3-dithiolan-2-ylidene)-2,4-dimethyl-7-nitro-3H-benzo[b][1,4]diazepine

L

Yellow crystal; m. p. 164-166 °C; *H NMR (CDCls, 500 MHz) &: 2.49 (s, 6H), 3.34-3.39 (m, 2H),

(Compound 3b5):

3.41-3.46 (m, 2H), 7.43 (d, J = 8.5 Hz, 1H), 7.98 (dd, J = 8.5, 2.5 Hz, 1H), 8.24 (d, J = 2.5 Hz,
1H); *C NMR (CDCls, 125 MHz) &: 24.8, 24.9; 38.3, 38.4, 119.6, 124.0, 124.4, 128.9, 140.8,
140.9, 144.4, 145.8, 164.4, 165.2; IR (KBr, cm™): 836, 1091, 1223, 1267, 1359, 1455, 1523, 1568,
1652, 2928; MS (EI) m/z 320 [(M+1)]"; Anal. Caled (found) for: C14H;3N30,S,: C, 52.65 (52.85);

H, 4.10 (4.16); N, 13.16 (13.28).



(12,42)-3-(1,3-dithian-2-ylidene)-2,4-diethyl-3H-benzo[b][1,4]diazepine (Compound 3c1):

o=
N— S

Yellow solid; m. p. 88-90 °C; 'H NMR (CDCl3, 500 MHz) 6: 1.23-1.26 (m, 6H), 2.02-2.11 (m,
2H), 2.62-2.77 (m, 4H), 2.90-2.98 (m, 4H), 7.17 (q, J = 7.5 Hz, 2H), 7.39 (q, J = 7.0 Hz, 2H); B¢
NMR (CDCl;, 100 MHz) 6: 11.0 (2C), 23.8, 28.9 (2C), 31.6 (2C), 124.9 (2C), 128.1 (2C), 129.6,
136.0, 140.5 (2C), 165.4 (2C); IR (KB, cm'l): 2932, 1622, 1558, 1541, 1458, 1416, 1346, 1242,

1167, 1060, 846, 760; MS (E1) m/z 317 [(M+1)]"; Anal. Calcd (found) for: C17HN,Sy: C, 64.52

(64.68); H, 6.37 (6.35); N, 8.85 (8.94).

(1Z,4Z)-7-chloro-3-(1,3-dithian-2-ylidene)-2,4-diethyl-3H-benzo[b][1,4]diazepine

(Compound 3c2):

Cl N= S
L=
Yellow liquid; *H NMR (CDCls, 500 MHz) 8: 1.23-1.33 (m, 6H), 2.04-2.15 (m, 2H), 2.58-2.93 (m,
4H), 2.94-3.02 (m, 4H), 7.13 (d, J = 8.5 Hz, 1H), 7.32 (d, J = 8.5 Hz, 1H), 7.41 (s, 1H); *C NMR
(CDCl;, 100 MHz) &: 10.8, 10.9, 23.7, 28.7 (2C), 31.6, 31.7, 125.1, 127.6, 129.4, 129.8, 130.6,
135.4, 139.1, 141.4, 166.0, 166.6; IR (KBr, cm’"): 2930, 1622, 1557, 1506, 1458, 1444, 1348,

1241, 1154, 1084, 880; MS (El) m/z 351 [(M+1)]"; Anal. Calcd (found) for: C;;H;oCIN,S: C,

58.18 (58.41); H, 5.46 (5.55); N, 7.98 (7.86).



(E)-N1-(3-(1,3-dithiolan-2-ylidene)pent-4-yn-2-ylidene)-4-nitrobenzene-1,2-diamine

(Compound 4):

Red crystal; m. p. 183-185 °C; 'H NMR (CDCl3, 500 MHz) &: 2.26 (s, 3H), 3.40-3.44 (m, 4H),
3.72 (s, 1H), 4.65 (s, 2H), 6.68 (d, J = 9.0 Hz, 1H), 7.52 (s, 1H), 7.89 (q, J = 9.0 Hz, 1H); °C
NMR (CDCls, 125 MHz) ¢: 19.3, 35.7, 40.7, 82.3, 86.5, 107.9, 112.9, 115.9, 122.1, 134.9, 138.9,
145.9, 165.1, 166.0; IR (KBr, cm™): 740, 830, 1212, 1264, 1309, 1460, 1484, 1500, 1592,1613,
3261, 3351, 3462; MS (EI) m/z 320 [(M+1)]"; Anal. Calcd (found) for: Ci4H,3N30,S,: C, 52.65

(52.70); H, 4.10 (4.05); N, 13.16 (13.24).

(1E,2Z,4Z,5aZ)-9-nitro-5,6-dimethyl-3H-[1,5]dithiocino[2,3-e] benzo[b][1,4]diaze-
pine (Compound 5):

White crystal; m. p. 220-222 °C; 'H NMR (CDCl;, 500 MHz) 6: 1.88 (s, 3H), 2.36 (s, 3H),
2.38-2.41 (m, 2H), 2.58 (d, J = 16.0 Hz, 1H), 3.06 (d, J = 16.0 Hz, 1H), 3.75-3.81 (m, 1H),
3.93-3.99 (m, 1H), 7.56 (d, J = 9.0 Hz, 1H), 8.03 (d, J = 9.0 Hz, 1H), 8.28 (s, 1H); °C NMR
(CDCl;, 125 MHz) 4: 20.9, 26.0, 27.4, 30.2, 36.2, 119.6, 123.3, 125.8, 128.5, 134.7, 139.9, 143.9,
145.0, 161.9, 163.2; IR (KBr, cm™"): 884, 1085, 1168, 1211, 1248, 1343, 1450, 1511, 1623, 2962,
3433; MS (El) m/z 334 [(M+1)]"; Anal. Calcd (found) for: C;sH;sN30,S,: C, 54.03 (54.13); H,

4.53 (4.55); N, 12.60 (12.66).



General Experimental Procedure For Compounds 6: A solution of 2b (1.0 mmol, 166 mg) and
4-nitrobenzenamine (2.0 mmol, 276 mg) in C,HsOH (10 mL) was cooled to 0 °C in an ice bath,
and BF;-OEt; (2.0 mmol, 0.25 mL) was added dropwise by syringe within 3 min. The reaction
mixture was stirred for 2 h at room temperature. After 2b was consumed (monitored by TLC), the
reaction mixture was poured into water (50 mL) and extracted with CH,Cl, (3X10 mL). The
combined organic extracts were dried over anhydrous MgSQ,, filtered and concentrated under
reduced pressure to yield the corresponding crude product, which was purified by silica gel

chromatography (diethyl/hexane = 1/1, v/v) to give 274 mg (62%) of 6b2 as a yellow crystal.

(E)-N-((E)-3-(1,3-dithiolan-2-ylidene)-4-(phenylimino)pentan-2-ylidene)benzenamine

N
O

Yellow crystal; m. p. 112-114 °C; 'H NMR (CDCl;, 500 MHz) 8: 2.04 (s, 6H), 3.31 (s, 4H), 6.86

(Compound 6b1):

(=

S

(d, J = 7.5 Hz, 4H), 7.08 (q, J = 7.5 Hz, 2H), 7.36 (t, J = 7.5 Hz, 4H); *C NMR (CDCl,, 125
MHz) &: 20.1 (2C), 37.5 (2C), 119.8, 119.9 (2C), 120.3, 123.8 (2C), 124.5, 128.2, 128.8, 129.0,
129.3 (2C), 150.2 (2C), 153.8, 166.5; IR (KBr, cm™): 3378, 3060, 1618, 1592, 1483, 1364, 1212,

1159, 802, 701; MS (E1) m/z 353 [(M+1)]".

(E)-N-((E)-3-(1,3-dithiolan-2-ylidene)-4-(4-nitrophenylimino)pentan-2-ylidene)-4-nitrobenze

NO,

NG

—N
O

namine (Compound 6b2):

(=

2



Yellow crystal; m. p. 185-186 °C; *H NMR (CDCls, 500 MHz) &: 2.08 (s, 6H), 3.38 (s, 4H), 6.94
(d, J=8.5 Hz, 4H), 8.25 (d, J = 8.5 Hz, 4H); *C NMR (CDCls, 125 MHz) §: 20.7 (2C), 37.8 (2C),
119.8 (4C), 124.8 (2C), 125.4 (4C), 126.8 (2C), 144.2, 156.1 (2C), 166.5; IR (KBr, cm™): 1614,

1586, 1509, 1339, 1218, 1109, 864, 708; MS (EI) m/z 443 [(M+1)]".

General Experimental Procedure For Compounds 7:

To a stirred solution of 2b (1.0 mmol, 166 mg) in C,HsOH (10 mL) was added CF;COOH (2.2
equiv) in one portion. The reaction mixture was stirred for 2-3 h at room temperature. After 2b
was consumed (monitored by TLC), the reaction mixture was poured into water (50 mL) and
extracted with CH,Cl, (3X10 mL). The combined organic extracts were dried over anhydrous
MgSQ,, filtered and concentrated under reduced pressure to yield the corresponding crude product,
which was purified by silica gel chromatography (diethyl/hexane = 1/2, v/v) to give 197 mg (50%)

of 7 as a white crystal.

3-(1,3-dithiolan-2-ylidene)penta-1,4-diene-2,4-diyl bis(2,2,2-trifluoroacetate) (Compound 7):

O (@)
IS
F3C o CF3

N
| C2H50H, rt
+ CFRCOOH ——7—= |

s s
/ s s

2b 7

'H NMR (CDCls, 500 MHz) §: 3.48 (s, 4H), 5.29 (s, 2H), 5.38 (2H); *C NMR (CDCl;, 125 MHz)
5:38.0 (2C), 108.9, 110.9, 111.8, 113.2, 115.4, 117.7, 149.1, 154.5, 154.9 (q, J = 170 Hz, 2C); IR
(KBr, cm™): 3123, 2928, 1687, 1646, 1517, 1490, 1435, 1260; MS (E1) m/z 395 [(M+1)]". Anal.

Caled (found) for: C1oHsF404S,: C, 36.55 (36.78); H, 2.04 (2.18).
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FT eire 85538
Total time 0 min, 23 sec

419, 0025014 Wz

Compound 3a3

O™

F:

STANDARD CARBON PARANLTERS

.
%

x,uL_

227
6004

ve dire
& directory

Areh y:
Sasmpl H

42
B4D repetitio
OBSERVE C13,
DECOUFLE M.
Power a8 dB
on during acquisition
aff during del
VALTZ-16 modalated
DATA PROCESSII
Lime mroasening 1.0 Hz
T size
Total time 2 hr, 33 min, 57 sec

i
125 8754638

Mz
1, 493 8058305 WHZ

Jexpert fhoss

sys data

Compound 3a3

M.

o nes

g dew

77.258

5.782

B

23,801

129,953

124830
109,745
-0.018
.08

T T T T T
180 160 140 120 108
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STANDARD PROTON PARANETERS
archive di © /EKpOr L /home ZThaoy | /enarsys fdata
. F¥1

Filer PROTON
Fu
S0 1 Coe13
Astient temparaturs
INOVA-E00  “MENUSO0"

Ralax. delay 1.0
Pulee 45.0 degre
hcq. tims 1882

Compound 3a4

2,704
2,775

2.502
2,474

&
v
i
T T T T T T T T T - T T
9 7 6 5 4 o o 2 1 -0 ppm
a5 2| &
o e e
STANDARD CARBON PAZANLTIRS
:2:‘:-3:::3:;;;: Faxport/home /fang /vnarsys /data COITEDOUnd a4
Pulse Sequence: spul
fabvmli ol 'I.“‘
o —5, o
{ )—}"‘L‘:j ~
R
we /
i
4381 Wiz ==
0905 WHZ ‘1
0 Nz
hr, 33 min, 57 sec =
"
g
T T T T J T T TTTTTT T T T TTYYTT T T T T crreer - T T
zz0 zon 180 160 140 1z0 100 a0 60 40 20 o ppm
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/||uy/vrarsys data
Sample directory:
PROTEN

ey Compound 3a5

e 2m0.5 R CS =N, MO;
4 “RENUSOOH D’ =
Lo - wne E E < N

Widih 7 3 PR
& rapetitions
v

1
OBSERVE M1, A99.8025830 WHZ
CATA PROCESSING
1 sizs 655
Total

38
tise & min, 23 sec

)
g EH] g
- e -
’
i
F

——Chn

i
e

———rT

10 9

-~
o -
o
&

[&TT
B.4508 o
0464

STANDARD CARBON PARANETERS
Archive diractory: sexport/home/iuy/vrarsys/data
le diroctory:

AR Compound 3a5

Pulse Sequance: sipul

: coes
emp. 7 i ) = MO,
user: 1-14-8
THOVA-500  “HENUS0O"
Retax. delay 1.000 sac an
S8 45.0 degrees —
ACo. tims 1.308 sec = N
Widin 31421.8 Hz
128 repetitions

Power 40 28
on during acquisition
of f_during del
VALTZ-16 modulated
DATA
Line broadéning 1.0 Hz - o
FT size 131072 EHd
Total time 3 hr, 12 min, 26 sec 2
a8
- Lb,-*-.
58 3
i 82 zesz: 3
is gia IR3 72
18 TER Em |
I
|
- T T : T T v ; R A B R T - T T Rl e e
zzi 200 180 160 1a0 1z0 100 a0 (1] 40 20 L] ppm
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STANDARD PROTON PARAMETERS
APCRIve @1rectory: /export/home/pan/vrmreys /datn
Sample diractory:

File: PROTON

Pulse Sequencer sZpul
Solvent: COC13
Ambi

0

temperaturs
HNEMUS B0

nt

1, 419.8035914 WHz
DATA PROCESSING

FY size 131072

Total time 0 min, 24 sec

Compound 3bl

N
L =0
\/\N=\ 7

=
-
b4
|
v T T R g T = A ] ! )
8 v . T 1 B - z 1 =0 ppm
L] -] H
- - e -
STANDARD CARBON PARANITLRS
diractory: axport/home/pan/vrarsys data Compoulld 3bl
airactory!
W
L C- CEN_
L 1 %
cont imeous Ty on
VALTZ-18 motutated
DATA PROCESS
i ing 2.0 Wz
FT siza 131878 =
Total t Br, 56 min, 38 sec = =
A H
}.: 2
= ]
[F|E
r 1
|
T T T T T T T T T 7 T T T T VAR RaRsS) T T T
220 L 180 160 140 1z0 o &0 (1] a0 20 L} ppa
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STANDARD FROTON PARANETERS

diractory:
PROTON

Pulse Sequence: s2pul
Solvent: COCI3

Ambient temperaturs
IMOVA-300  “RENUS0"

Wi & H
repetitiont

BSERVE M1

CESSING

A Fal
size 65536
Total time 0 min, 33 sec

ectory: /export home /Zhaoy | vrmrsys date

Compound 3b2

=

®

2 a3a
2.340

T

STANDARD CARBON PARANETERS

.t
Width 31445.5
339 repetitio

3 Mz

fons

OBSEAVE Cid, 135 6754875 WMz

E M1l 493 8050905 WhZ

d: T. ! Ll

on during acgulsition

o1 sur oy dela:

WALTZ-16 modula

DATA PROCISSING
ne broddening 2.0 Wz

T side 131072

Total ti

0.830

CLONY! Janport home /pan/vemrsys /data
LOrYT

134,740

127.79%

— e

24,508

128013

|

2
u
B.004
Ll

Compound 3b2

37,964

220 200

T
180

T
160

T
140

T
120

18

T
100

80 50 a0 20 0 ppm



STANDARD PROTON PARANETIRS

Archive directory! /export/homs/rhacy ] /vnersys date

Sample directory:
File: peoTON
Pulse Sequence: dipul
Solvent: CDC13

Asbiant temperaturs
INOVA-580 “NEMUSBOD™

& ray
GBSERVE | ML, 483.8025914 Wiz
DATA PROCLSSING
FT size 83538

Total time 0 min, 23 sec

Compound 3b3

ENoace

2
S LA A ._J S
— ' P : - D e T
] 6 5 H s 2 1 0 ppa
£5 3 2
i -
STANOARD CARBON PASARLTIRS
Archive dIrectory: /export. home /pan/vnarsys data
et dheectory Compound 3b3
e , T -
Tugva-s08 E j:_-j
o * =
DATA PROCESSIND
Line broagening 2.0 Mz
T size 131872
Toral time 3 hr, 20 min, 227 sec
> o e “ H I i il
o " - s : y
r : . e T [T ey T T T T T T T T T T
220 200 180 160 1a0 iz0 100 -1} a8 20 L] ppm
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STANDARD PROTON PARARETERS

Aremive

yi seport,
® dirsctory;
PROTON

File:
Fules Sequences sZpul
Solvest: COC1E

sabient temgeraturs
INOVA-580  “NINUE0D"

2,498

STANDARD CABON PARANETERS

Brohive diractory: /export/hone /fang/veersys /data
Sample @irectory:
Pulte Saguence: s2pul

Solvant: COCIS
Temp. 7.5 C ; 280.6 &
1 1-1a-87

File: azad-c13
INOVA=500  “NEWUSOO*
Relax, delay 1.000 sec
Fulse £5.0 degr

sec
z

754301 WHZ
8058905 WMz

Line broadening 1.9 Wx
FT size 131872
Tetal time 2 hr, 33 min, 57 sec

196118

126552

124,785

i3

———

T T T
[] 188 160

T
140

T
iz0

20

ST )

0,852

Compound 3b4

e

i S
O

~¢

Compound 3b4

o

an 20 ] ppm



STANDARD PROTOM PARARETERS

Archive directory: /oxport/home/)luy /vrarsys data
e directory:
File: PROTON

Fulse Sequence: sZpul
Solvent: COC13

Temp. 7.5 C / 180.8 K
IROVA-500 “NINUSO0™

Relax. delay
FPulse 45 3
fca. tine 1.892
uidth 79988 Kz
8 repetitions
Hi, 439.6025%51 WMz
ssing

FT size 65536
Total tise & min, 23 sec

£
>
37
g

7.253

il

Compound 3b5

Banes

1.574

~0.00%

v.raf |
0.83f0
0.82{

STANDARD CARBON PARAMETERS

Archive diractory: sexport/meses1iuy /vnarsys data
Sample directory:
File: CARBON

Pulse Sequence: sZpul

4032 ry itions

OBSERVE €13, 135.6754655 WHz
DECOUFLE M1, 459.8050805 MHZ
Power 40 db

on during scquisition
off_during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Mz

FT s1ze 151072
Total time 3 hr, 12 min, 26 sec

140.841
e 128 . 688
119.595

140.902

— 113998

. 1. 441 374

145,751

124,360

4

Compound 3b5

S, =N

S =N

77.214

=

24,905

38.373
38.323
24.778

NO,

= 064

vy

T
160 140 1z0

100 &0 &0 40 20

21
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STANDARD PROTON PARANLTIRS
EE;E:",,Q:WE:;'EH‘ FRPOFE FhOmE SOUYY /Y IETEYE Sdata Comp(}ul‘[d 301

Pulse Sequence: sZpul
Solvent: COCIZ

Pt Mt M= S

Relax, delay 1.000
Relax. deley sec

N=
65536
time 0 min, 23 sec
T o Rl T : C e . . .
i3 ¢ 5 4 T 1 -0 ppm
g % § =8
B o]
Compound 3cl ¢ o s
EXFND n
BACHD 1
N
F2 - Acguisition Perameters
@: ) Date 0086331
N= = Tise 108
INSTRUs avddl
OO 5 e PO 1
PULPROG moc
W 16382
. 8 ¢ 5325 438 333 8§ o i
2 g THRERI RRE mRE A -] = [l
T LR P S 25062 656 Wy
| | | | | FiEs 1523703 bz
| I 1A | | | ) 0 360100 se
| | Vi i | = e
|
|
F2 - Processing peraseters
51 36
Ll 1005675118 wir
| woe [ I
558 L]
8 400 Hp
o8 L]
! L3 200
| It
— J i L " by
¥ - + - .
pon 160 140 120 100 a0 60 40 20

Lo W58 02108 befe

22



e exper iment
na! Jiretory: sexport sys/data Compound 32
Pulss Sequencer s2pul

Solvent: COC13
Anbient Lesperaturs
INOVA=S00  "NENUS00*

ze 65336
Total time 0 min, 23 sec

2
T
B
L | T v x T T T T b T T T T * T
11 ] 8 = :? [ 5 4 3 2 — 1 =1 ppm
hol] 828 = =
=== ] = 7
Current Data Farsseters
e AL
EXPND w
Compound 3¢2 s ,
F2 = AcOuisition Paraseters
ci N s Date 2008033:
b Tire 2000
N s ISR a0
PAONG 5 ea PPOLL 130
P0G gec
™ 6384
- = SOLVENT =
- 28 YIRERAAT HEB B3 B8R S ‘082
& e EEEEELEE BEE it CO T
| | FIDAES + 529703 e
\ I\ / N/Y -
1 L 2192
o 13 530 usec
o & 00 usec
TE N0 K
0 0 BS9930 sec
ai 002000000 sec
M pa—
wC1 1X
P 2.90 uses
AL 1,99 6
SF01 100 5785294 Wi
- CHANEL 12 =emeenen
{3
0 00 usec
| 2 00
1 17.50 ¢8
5 @200 W
F2 - Processirg paraseters
51 £2536
& 1605675090 iz
e [
| 58 o
| ] 4.00 W2
1 & [}
i- e 260
| f 10 M plot pacaretecs
o 2200 en
I l | - 20 %0 cn
i 182 619 ppe
H ll ) L e o & - hof ot freetyrgns
' - 0. 13 som
e e —— e LT
ppR 160 140 120 00 BO 60 0 20 FRuDN 8 26531 ppnice
waw 83 28228 Rrfes
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mistakeivisl

1
Asbient tesperatsre
INOVA-500  ~NEWUS#D"

delay 1.000 nec
Fulse 45.0 degress
Acy. time 1.082 sec
Width 7996.8 Kz
18 repetitions

025881 Wz

4,848

3,408

\ 3.398

2,438

Compound 4

EZ»(.“D

oy

-
o
~
o
]

1.A7
1,354
0.1
1.0
373

STANDARD CARBON PARANETERS

Archive directory: cexport home/fang/vreriys /data
® directory:
CARBON

Fila:

Pulte Sequance: sZpul

ons.

RYE 13, 125.5734381 WMz
DECOUPLE 11 BO50945 WMz
Powar 48 d8

Line Broadsning 1.0 Hz
FT size 131072
Total time 3 hr, 5¢ aln, 56 sec

122.138

185,361

—="145. 080

134,068

— 145,880

——138.878

Ty . - T R L b

T T T
220 200 1s0 160 140 128

115,885

112970

1184

77,448
17,182

5.504
4954

40,717

1 -0

ppa

Compound 4

19,341

31.103

24

100

T
an

S

B0

40

20

T
L ppm



STANDARD PROTON PARANETIRS

Arent ractory: 4EpOr L hona FZhaGY | Fenasiys jdata
srcktonlcenion
T paeron Compound 5

Pulse Saqeence:r sipul

_2.584

£
a e m" e
5 EE 5 HE
- ce ..'L b E
: Y :
- T —T T —r T T T T g T v
18 9 . & - 7 L 5 a4 3 o 1 o ppm
] [ 55 E BE E
-] S ] . e -
- - - - - - -
STANDARD CARBON PARANETERS
Archive directory: /export hose/fang vrarsys data
Sasgle alrectory:
Pulse Sequance: sZpul
Compound 5
Filer 385-13c
INDVA-500  “HENUS®0™
Relax. delay 1.000 sec
Pulte 45.0 degreet
Acg. time 1.300 sec
Width 31421.8 Wz
128 repetitions
Sering acaulsitl
©n during acquisition
off wrl' :‘
WALTZ=16 modulated
DATA PROCE:
L broadening 1.0 Hx
FT size 131072
Total time 2 hr, 33 min, §7 sec
e =%
] S8n g k]
e 2= =hng % Srgm
as -t = FREA R
EFE R IE ET
= 1 E-A]
” [“ 2
| 1
T T T T T T T BRI Bl TTTTTTTYTT T T T T T T T T T T
220 zoo 180 160 140 1z0 10 a0 60 a0 20 o ppm
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STANDARD PROTON PARANETERS

Archive gt lc:;nr;y © /expOrtshome s zhaoy | /VrErsyEsdata C OlIlpOul]d 6b1

Relax. delay 1.

Pulee 45.0 dn

1.
widtl
B rej
DBSE;

DATA
FT siza 655

3
Total tise & min, 23 sec

me 1.892 sec
He

F —N
1
o
™ . 0zse1e iz O
)

—N

o=

———— 2. 030

3.307

—

— - v - T T T b | A T
] - . é SI 4 + 3 5 1 -0 ppm
g8 35 : X

STAMDARD CARBON PARAMETERS

arch CLOry: /EMpOrt homes iy vnassys sdata
samp
File
Pulee Saquancer sipul
5 N
|
z 5 N
z “
|
2=
n2
Line broadening 1, Ss
Piutes sarara VO -]
Total time I hr, 33 min, 57 sec I
H
5l B
% s "
|
L u 1 L A
Ty T T T T T y T ey TP AT T T
2z0 20 180 160 140 120 100 &n 1] a0 z0 L] ppm
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STANDAND PROTON PARANTIRS
Arcalve directory: /export homs/zhacyl vnarsys/eats

AR Compound 6b2

Rasiam chmetarure .
INGWA-534  “NERUSED’ " \}LN.@
E : =
- - b 1 T
i | i A
a8 L,
[ = b f'{ i
|
|}
| |
i | il
- Jl B R W WA A
EEERT SRS e LR LR o G R
ATAKBARD CANBOM FadnwE TLES
ml"l”l Ll E
AR BHL A0S max ]- I' =
| =
Compound 6b2 |

o™
(.
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STANDARD PROTOM PARAMETERS
Archive directory: sexport/home/)lu/veersys /data
Sample directory:

FiTe: FRoToN Compound 7

Fulse Sequence: s2pul
Sotvent: coC13 [} o}

Temp. 20.0 C ; 283.1 K
INOVA-500 “NINUSDO™.
Relax. delay 1
Pulse 45.0 degrees
Acy. time 1.89% sec
Width 1199%.4 Hz
1, 499 8025883 WHz [

2
28z
3.478

Total time 0 min, 23 sec

B3 .
i
[ =
H H
o -
L
T T T x T 1 T T T T
8 7 6 5 a . 3 2 1
2
@

STANDARD CARBON PARAMETERS
Archiv ectory: sexport/homes1i 145 data
Cactorys saspe ux rearys Compound 7

Sample
Pulse Sequence: s2pul
I SN W

Relax. delay 1.080 sec nw =
Pulse 450 deg 1 2

. 1. e >
wigin a7 22 |
64 repatitions ag = 8
OBSERVE €13, 125.675467% Wiz ] L ! s
ECOUPLE W1, 433.8050905 WHZ H m=R
Powar 40 df ne

during acquisition -
off during delay -
WALTZ-16 modulated w28
DATA PROCESSING TamE
Line broadening 1.0 Wz el
fT size 131072 Tals
Total time 12 hr, 49 min, 47 s4c 8-

g
=
£
| ‘ ]ll
T T R e e T T T T ey T T T UMMARA RS EES ) T T T T
200 is0 160 14p 120 i00 B0 40 20 0 ppm
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