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General Information

All reactions were performed under an inert atmosphere with unpurified reagents and
dry solvents. Analytical thin-layer chromatography (TLC) was performed using 0.25
mm silica gel coated Kiselgel 60 F254 plates. Flash chromatography was performed
using the indicated solvent and silica gel 60 (Merck, 230-400 mesh). 1H NMR
(400MHz), *H NMR (600 MHz) and *C NMR (100 MHz), *C NMR (150 MHz)
spectra were recorded on a VARIAN VNMRS-600 NMR spectrometer and VARIAN
VNMRS-400 NMR spectrometer *H NMR (300 MHz) and *C NMR (75 MHz)
spectra were recorded on a Bruker DRX-300 NMR. Chemical shifts are reported in
parts per million (ppm) on the scale from an internal standard. Mass spectra were
recorded on an electrospray ionization (Impact HD, EVOQ, Bruker), samples being
introduced by infusion method using the electrospray ionization (ESI) technique.
High-resolution mass spectra (HRMS) were recorded on a MAT-95XL high resolution
mass spectrometer. IR spectra were recorded with a HORIBA FREEXACT-II FT-720
spectrometer and Bruker Tensor 27. Optical rotations are reported as [o] 2.

Materials:
All starting materials were purchased from Alfa, Aldrich and Acros and used directly.

General Procedure for the Preparation of isoselenocyanates 1la-1f

A mixture of amine (1 eq) and ethyl formate (15ml) was sonicated for 120 minutes
(TLC). Excess of ethyl formate was removed on a rotavapor to obtain N-formylanilne.
Formation of these intermediates was confirmed by 1H-NMR. To this compound was
added, triphosgene (0.5 eq) and triethyl amine (5 eq). This mixture was refluxed in
dichloromethane 10 ml for 8 hrs (TLC). To this solution selenium powder (3 eq) was
added and refluxing was continued for further 8 hrs (TLC). The solid was removed by
filter paper and solvent was removed by rotavaporand the product was purified was
column chromatography. This is a modified procedure from the reported one by
reference 1 and reference 2. The following isoselenocyanates 1la and 1f have been
prepared. The spectral data for these compounds is in agreement with the reported
values in the literature.

General Procedure for the Preparation of 2-Iminoselenazolines 5a-5lI

Chiral aminoester hydrochlorides 2 (leq) were treated with saturated Sodium
bicarbonate solution in water and free base was liberated. This was extracted in
dichloromethane, which was removed later on a rotavapor. To the free aminoester 2
was added, isoselenocyanate 1 (1.5eq) and the mixture was sonicated in dry
acetonitrile. Time for sonication was 15 min. The reaction was monitored by TLC. To
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the reaction mixture was added bromoketone 4 (1.5 eq). And the sonication was
continued further. The time for sonication in the second stage Varied between 40 min
(TLC). At the end of the reaction, acetonitrile was removed on a rotavapor and the
compounds were purified by column chromatography. Compounds prepared by this
method along with their spectral data for 2-iminoselenazole 5a-51 (Schemel) is as
follows:

General Procedure for the Preparation of 2-Iminoselenazolines 7a-7f

Chiral aminoester hydrochlorides 2 (1leq) were treated with saturated Sodium
bicarbonate solution in water and free base was liberated. This was extracted in
dichloromethane, which was removed later on a rotavapor. To the free aminoester 2
was added, isoselenocyanate 1 (1.5eq) and the mixture was sonicated in dry
acetonitrile. Time for sonication was 15 min. The reaction was monitored by TLC. To
the reaction mixture was added bromoketone 6 (1.5 eq). And the sonication was
continued further. The time for sonication in the second stage Varied between 90 min
(TLC). At the end of the reaction, acetonitrile was removed on a rotavapor and the
compounds were purified by column chromatography. Compounds prepared by this
method along with their spectral data for 2-iminoselenazole 7a-7f (Schemel) is as
follows:

General Procedure for the Preparation of 2-Iminoselenazolines 9a-9c

Chiral aminoester hydrochlorides 2 (1leq) were treated with saturated Sodium
bicarbonate solution in water and free base was liberated. This was extracted in
dichloromethane, which was removed later on a rotavapor. To the free aminoester 2
was added, isoselenocyanate 1 (1.5eq) and the mixture was sonicated in dry
acetonitrile. Time for sonication was 15 min. The reaction was monitored by TLC. To
the reaction mixture was added bromoketone 8 (1.5 eq). And the sonication was
continued further. The time for sonication in the second stage Varied between 60 min
(TLC). At the end of the reaction, acetonitrile was removed on a rotavapor and the
compounds were purified by column chromatography. Compounds prepared by this
method along with their spectral data for 2-iminoselenazole 9a-9c¢ (Schemel) is as
follows:
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la
Isoselenocyanatobenzene (1a)
See reference 1

O/\/\NCSe
1b

(3-isoselenocyanatopropyl)benzene (1b)

'"H NMR (400 MHz, CDCl3) & 7.34-7.31 (m, J = 2H), 7.26-7.18 (m, J = 3H), 3.55 (t, J
= 6.5 Hz, 2H), 2.76 (t, J = 7.4 Hz, 2H), 2.12-1.90 (m, 2H); **C NMR (100 MHz,
CDCl3) & 139.4, 128.4, 128.2, 126.2, 44.3, 32.1, 30.6; IR (KBr, v) 3055, 2947, 2927,
2146, 1453, 700cm™; MS(EI-MS) m/z : 225; HRMS : calcd for C19H1:NSe m/z:
225.0057; Found : 205.0371

D
1c

(3-isoselenocyanatopropane-1,1-diyl)dibenzene (1c)

'H NMR (400 MHz, CDCls) § 7.32-7.29 (m, 4H), 7.25-7.19 (m, 6H), 4.08 (t, J = 8.0

Hz, 1H), 3.51 (t, J = 6.6 Hz, 2H), 2.45 (dt, J = 7.9, 6.7 Hz, 2H); *C NMR (100 MHz,
CDCl3) § 142.6, 128.8, 127.7, 126.8, 47.8, 43.8, 34.9; IR (KBr, v) 3025, 2922, 2139,

1492, 1450, 698cm™; MS(EI-MS) m/z : 301; HRMS : calcd for CiH1sNSe m/z:

301.0370; Found : 301.0365
o>
SeCN /[ Io 1

5-(isoselenocyanatomethyl)benzo[d][1,3]dioxole (1d)

'H NMR (400 MHz, CDCls) §6.71-6.70 (m, 3H), 5.89 (s, 2H), 4.62 (s, 2H); *C NMR
(100 MHz, CDCls) 5 147.64, 147.33, 126.09, 120.33, 108.00, 107.11, 101.04, 48.51;
IR (KBr, v) 2896, 2137, 1501, 1445, 1251, 1038cm™; MS(EI-MS) m/z : 241; HRMS :
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calcd for CoH;NO,Se m/z: 240.9642; Found : 240.9635

SeCN\/\/\/\ 1e

1-isoselenocyanatoheptane (1e)

'H NMR (400 MHz, CDCl3) & 3.47 (t, J = 6.7 Hz, 2H), 1.69-1.48 (m, 2H), 1.36-1.00
(m, 8H), 0.72 (t, J = 6.9 Hz, 3H); *C NMR (100 MHz, CDCl5) & 45.6, 31.5, 29.5,
28.3, 26.4, 22.4, 14.0; IR (KBr, v) 2955, 2927, 2857, 2143, 1455, 1344cm™;
MS(EI-MS) m/z : 205; HRMS : calcd for CgH1sNSe m/z: 205.0370; Found : 205.0371

SeCN. _~_~ 1f

1-isoselenocyanatobutane (1f)
See reference 2
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5a
(S,2)-methyl
2-(2-((3,3-diphenylpropyl)imino)-4-(p-tolyl)-1,3-selenazol-3(2H)-yl)-4-(methylthi

o)butanoate (5a)

'H NMR (600 MHz, CDCl3) & 7.19-7.14 (m, 8H), 7.12-7.10 (m, 2H), 7.04-7.01
(m,4H), 6.08 (s, 1H), 3.79 (t, J = 7.7 Hz, 1H), 3.76-3.71 (m, 4H), 3.65-3.61 (m, 2H),
2.66-2.62 (m, 1H), 2.60-2.56 (m, 1H), 2.45 (s, 3H), 2.34-2.19 (m, 4H), 2.09 (s, 3H);
3C NMR (150 MHz, CDCls3) 6 173.0, 161.0, 144.2, 143.6, 141.6, 138.6, 130.3, 129.2,
128.8, 128.3, 128.2, 127.6, 127.5, 126.0, 94.0, 69.00, 51.9, 48.6, 45.3, 33.3, 33.2,
30.8, 21.3, 15.5; IR (KBr, v) 3026, 2949, 2918, 1742, 1608, 1451, 1435, 702cm™;

MS (ESI-MS) m/z : 579 (M+H)"; HRMS : calcd for C3oH3;BrN,0,SSe m/z:
578.1506; Found : 579.1583 (M+H)"; [a]*® 5-67.57 (¢ 0.03, CH,Cl,); HPLC: tg =
12.344 min, 9:1hexane/2-propanol, flow: 0.5ml/min. chang500801

ey

&
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(S,2)-methyl
2-(4-([1,1'-biphenyl]-4-yl)-2-((benzo[d][1,3]dioxol-5-yImethyl)imino)-1,3-selenaz
ol-3(2H)-yl)-3-phenylpropanoate (5b)

'H NMR (600 MHz, CDCls) & 7.61-7.55 (m, 2H), 7.53 (d, J = 8.0 Hz, 2H), 7.45-7.43
(m, 2H), 7.36 (t, J = 7.4 Hz, 1H), 7.26-7.17 (m, 7H), 6.56 (d, J = 8.0 Hz, 2H), 6.26 (d,
J=7.9Hz, 1H), 6.13 (s, 1H), 5.89 (dd, J = 4.2, 1.3 Hz, 2H), 4.99 (d, J = 15.1 Hz,
1H), 4.82 (d, J = 15.2 Hz, 1H), 3.71 (s, 4H), 3.29 (dd, J = 13.3, 5.0 Hz, 1H), 3.11 (d,
J =7.6 Hz, 1H); *C NMR (150 MHz, CDCls) 8 194.6, 172.6, 161.3, 147.4, 146 4,
146.1, 141.6, 140.1, 139.7, 138.1, 133.9, 131.9, 131.7, 129.5, 129.4, 129.3, 128.9,
128.8, 128.3, 128.2, 127.7, 127.3, 127.2, 127.0, 126.9, 126.3, 120.7, 108.1, 107.7,
100.8, 94.96, 72.3, 51.9, 49.2, 40.1, 28.7; IR (KBr, v) 3029, 2950, 1740, 1603, 1489,
1445, 1247, 1039, 699cm™; MS (ESI-MS) m/z : 457 (M+H)*; HRMS : calcd for
CasH2sN20,4Se m/z: 597.1292; Found : 597.1290 (M+H)*; [0]™® 5-217.89 (¢ 0.04,
CH,CI;); HPLC: tg = 58.344min, 9:1hexane/2-propanol, flow: 0.5ml/min.

chang603201
N
0 E‘/Se
o )b/N Y
5c

(S,Z)-methyl
4-(methylthio)-2-(4-(naphthalen-2-yl)-2-((3-phenylpropyl)imino)-1,3-selenazol-3(
2H)-yl)butanoate (5c¢)

'H NMR (600 MHz, CDCls) § 7.89-7.78 (m, 4H), 7.55-7.53 (m, 2H), 7.34 (dd, J = 8.3,
1.5 Hz, 1H), 7.02-6.97 (m, 3H), 6.89 (dd, J = 7.4, 2.0Hz, 1H), 6.19 (s, 1H), 3.88-3.84
(m, 1H), 3.77-3.72 (M, 4H), 3.65-3.63 (M, 1H), 2.66-2.57 (m, 2H), 2.35-2.22 (m, 2H),
2.23-2.20 (m, 2H), 2.10 (s, 3H), 2.03-1.73 (m, 2H); **C NMR (150 MHz, CDCl3) &

173.0, 161.3, 141.9, 141.1, 133.1, 133.0, 130.7, 128.3, 128.2, 128.1, 128.1, 128.0,
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127.8,126.8, 126.7, 126.1, 125.6, 95.0, 69.2, 52.0, 46.0, 33.3, 32.7, 30.8, 29.1, 15.5;
IR (KBr, v) 3106, 3058, 2948, 2918, 1742, 1612, 1434, 1267, 750, 479cm™; MS
(ESI-MS) m/z : 539 (M+H)"; HRMS : calcd for CogH30N,0,SSe m/z: 538.1193;
Found : 539.1274 (M+H)" ; [a]*® 5-83.38 (¢ 0.03, CH,Cl,); HPLC: tg = 17.646min,
9:1hexane/2-propanol, flow: 0.5ml/min. chang501202

L0y

5d
(S,2)-methyl
2-(2-((3,3-diphenylpropyl)imino)-4-(p-tolyl)-1,3-selenazol-3(2H)-yl)-3-Phenylpro
panoate (5d)

'H NMR (600 MHz, CDCls) & 7.14-7.11 (m 2H), 7.07-6.94 (m, 13H), 6.91 (d, J =
4.0Hz, 2H), 6.83 (d, J = 3.9Hz, 2H), 5.86 (s, 1H), 3.70-3.63 (m, 2H), 3.61-3.57 (m,
1H), 3.55 (s, 3H), 3.43-3.40 (m, 1H), 3.23-3.19 (m, 1H), 3.07-3.03 (m,1H), 2.28 (s,
3H), 2.06-1.98 (m, 2H); *C NMR (150 MHz, CDCl3) & 172.9, 160.9, 144.4, 143.8,
141.6, 138.7, 138.3, 130.4, 129.5, 129.3, 128.9, 128.4, 128.4, 128.3, 128.2, 127.7,
126.4,126.1, 126.0, 94.1, 72.2,51.9, 48.9, 45.4, 40.2, 33.1, 21.4; IR (KBr, v) 3027,
2949, 1743, 1603, 1452, 1263, 700cm™; MS (ESI-MS) m/z : 595 (M+H)*; HRMS :
calcd for CasHasN20,Se m/z: 594.1786; Found : 595.1858 (M+H)" ; [0]"* p-55.93 (¢
0.05, CH.ClI,); HPLC: tg = 16.488min, 9:1hexane/2-propanol, flow: 0.5ml/min.
chang609104
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o) NS Se
% 5e
(S,2)-methyl

2-(2-((benzo[d][1,3]dioxol-5-yImethyl)imino)-4-phenyl-1,3-selenazol-3(2H)-yl)-4-
methylpentanoate (5e)

'H NMR (400 MHz, CDCls) § 7.41-7.28 (m, 3H), 7.19 (dd, J = 8.0, 1.4 Hz, 2H), 6.63
(d, J=1.5Hz, 1H), 6.60-6.51 (m, 1H), 6.28 (dd, J = 8.0, 1.4 Hz, 1H), 6.13 (s, 1H),
5.88 (s, 2H), 4.87 (s, 2H), 3.73 (s, 3H), 3.50 (dd, J = 9.1, 4.9 Hz, 1H), 1.83 (ddd, J =
14.0,9.1, 5.2 Hz, 1H), 1.71 (ddd, J = 13.4, 8.7, 4.9 Hz, 1H), 1.63-1.51 (m, 1H), 0.89
(dd, J = 15.9, 6.6 Hz, 6H); *C NMR (100 MHz, CDCl3) & 173.7, 160.6, 147.4, 146.3,
141.9,133.2, 131.9, 129.1, 128.8, 128.3, 120.7, 108.2, 107.6, 100.8, 94.6, 69.1, 51.7,
49.1,42.8,24.7, 23.2, 21.8; IR (KBr, v) 2954, 2869, 1742, 1616, 1490, 1445, 1246,
1039, 701 cm™; MS (ESI-MS) m/z : 487 (M+H)"; [a]*° 5 +16.60 ( ¢ 0.02, CH,Cl,);
HRMS : calcd for C,sH27N,04Se m/z: 487.1131 Found : 487.1131 (M+H)* ; HPLC: tg
= 13.596min, 9:1hexane/2-propanol, flow: 0.5ml/min. chang703201

(S,Z)-methyl
2-(4-(naphthalen-2-yl)-2-(phenylimino)-1,3-selenazol-3(2H)-yl)-3-phenylpropano
ate (5f)
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'H NMR (300 MHz, CDCls) 6 7.95-7.83 (m, 1H), 7.80-7.67 (m, 2H), 7.61-7.51 (m,
2H), 7.48 (dd, J = 19.3, 11.3 Hz, 2H), 7.36 (d, J = 7.3 Hz, 1H), 7.29-7.10 (m, 5H),
7.10-6.85 (m, 4H), 6.07-5.85 (m, 1H), 4.65-4.50 (m, 1H), 4.04 (dd, J = 13.8, 11.3 Hz,
1H), 3.92 (s, 3H), 3.25 (dd, J = 13.9, 3.7 Hz, 1H); **C NMR (75 MHz, CDCls) &
171.0, 156.8, 152.5, 142.0, 138.1, 133.5, 133.2, 130.3, 130.1, 130.0, 129.4, 129.0,
128.7,128.4,128.2,127.3,127.1, 127.0, 126.5, 124.1, 121.2, 94.8, 61.6, 53.1, 33.5;
IR (KBr, v) 3058, 3029, 2948, 2927, 1716, 1616, 1585, 1407, 1223, 754, 698cm™;
MS (ESI-MS) m/z : 513 (M+H)"; HRMS : calcd for Co9H24N20,Se m/z: 512.1003;
Found : 513.1077 (M+H)"; [a]*® 5-80.06 ( ¢ 0.04, CH,Cl,); HPLC: tz = 16.444min,
9:1hexane/2-propanol, flow: 0.5ml/min.  chang504802

o N\ Se
\Oi N; /?
39
(S,2)-methyl

2-(2-(butylimino)-4-phenyl-1,3-selenazol-3(2H)-yl)-3-phenylpropanoate (59)

'H NMR (400 MHz, CDCl3) & 7.47-7.35 (m, 3H), 7.35-7.24 (m, 5H), 7.24-7.13 (m,
1H), 6.14-5.98 (m, 1H), 3.95-3.78 (m, 1H), 3.71 (s, 3H), 3.67-3.53 (m, 1H), 3.33 (dd,
J=13.4,5.9 Hz, 1H), 3.16 (dd, J = 13.2, 7.8 Hz, 1H), 1.48-1.25 (m, 2H), 1.16-0.94
(m, 2H), 0.71 (t, J = 7.4 Hz, 3H); *C NMR (100 MHz, CDCls3) § 172.7, 161.0, 141.9,
138.2, 133.4, 129.4, 128.8, 128.6, 128.3, 128.0, 126.2, 94.3, 72.2, 51.7, 45.9, 40.0,
29.7,19.5, 13.5; IR (KBr, v) 2956, 2931, 1744,1614, 1443, 1272,1154,700cm™; MS
(ESI-MS) m/z : 443 (M+H)"; HRMS : calcd for CosHogN20,Se m/z: 443.1232 ;
Found : 443.1234 (M+H)"; [0]%° 5-366.75 ( ¢ 0.05, CH,Cl,); HPLC: tz = 15.468min,
9:1hexane/2-propanol, flow: 0.5ml/min.  chang705801
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s
(S,2)-methyl

2-(4-([1,1'-biphenyl]-4-yl)-2-(heptylimino)-1,3-selenazol-3(2H)-yl)-3-phenylpropa
noate (5h)

'H NMR (400 MHz, CDCls)  7.6-7.60 (m, 4H), 7.52-7.44 (m, 2H), 7.44-7.35 (m,
3H), 7.35-7.16 (m, 5H), 6.12 (s, 1H), 3.96-3.80 (m, 1H), 3.75-3.60 (m, 5H), 3.34 (dd,
J=13.4,5.9 Hz, 1H), 3.24-3.10 (m, 1H), 1.53-1.36 (m, 2H), 1.27-1.01 (m, 8H), 0.84
(t, J = 7.1 Hz, 3H); *C NMR (100 MHz, CDCl5) 5 172.8, 161.1, 141.8, 141.5, 140.2,
138.3,129.6, 129.3, 128.9, 128.2, 127.7, 127.1, 127.0, 126.3, 94.6, 72.4, 51.9, 46.4,
40.2, 31.6, 28.7, 27.7, 26.4, 22.6, 14.1; IR (KBr, v) 3061, 3030, 2952, 2927, 2856,
1745, 1602, 1487, 1435, 1272, 915, 756, 698cm™; MS (ESI-MS) m/z : 561(M+H)";
HRMS calcd for Cs,H37N,0,Se m/z: 561.2015 Found : 561.2022 (M+H)"; [0]® b
+30.88 ( ¢ 0.03, CH,Cl,); HPLC: tg = 18.924min, 9:1hexane/2-propanol, flow:
0.5ml/min.  chang705601



(S,Z)-methyl
2-(4-([1,1'-biphenyl]-4-yl)-2-(heptylimino)-1,3-selenazol-3(2H)-yl)-3-methylbutan
oate (5i)

'H NMR (400 MHz, CDCl3) 6 7.73-7.55 (m, 4H), 7.53-7.32 (m, 5H), 6.13 (s, 1H),
3.97-3.84 (m, 1H), 3.74 (s, 3H), 3.70-3.57 (m, 1H), 3.18 (d, J = 6.2 Hz, 1H), 2.32 (dd,
J=13.1, 6.6 Hz, 1H), 1.59-1.37 (m, 2H), 1.32-0.95 (m, 8H), 0.81 (t, J = 7.0 Hz, 3H);
3¢ NMR (100 MHz, CDCl3) 6 173.1, 160.3, 141.9, 141.5, 140.2, 132.6, 129.3, 129.0,
128.9, 127.7,127.2,127.1, 127.0,94.3, 77.4, 77.3, 77.0, 76.7, 51.7, 46.4, 32.8, 31.5,
29.7,28.7,27.9, 26.4, 22.5, 19.7, 18.7, 14.0; IR (KBr, v) 3031, 2956, 2928, 2856,
1745, 1720, 1604, 1488, 1372, 1273, 1298, 847, 759, 698cm™; MS (ESI-MS) m/z .
513 (M+H)"; HRMS : calcd for CagH37N,0,Se m/z: 513.2015 Found : 513.2021
(M+H)*; [a]® -57.35 (¢ 0.01, CH,Cl,); HPLC: tg = 9.524min, 9:1hexane/2-propanol,
flow: 0.5ml/min. chang705501

/0

e} N\ Se
\O);/N Y
5]
(S,Z)-methyl

2-(2-((benzo[d][1,3]dioxol-5-ylmethyl)imino)-4-(naphthalen-2-yl)-1,3-selenazol-3(
2H)-yD)-4-(methylthio)butanoate (5j)

'H NMR (400 MHz, CDCls) § 7.89-7.73 (m, 3H), 7.71 (s, 1H), 7.57-7.45 (m,
2H), 7.28 (dd, J = 8.4, 1.7 Hz, 1H), 6.69 (d, J = 1.6 Hz, 1H), 6.57 (d, J = 8.0 Hz, 1H),
6.29 (dd, J=7.9, 1.5 Hz, 1H), 6.26 (s, 1H), 5.88 (s, 2H), 5.01-4.77 (m, 2H), 3.76 (s,
3H), 3.66 (dd, J = 7.9, 4.9 Hz, 1H), 2.56-2.36 (m, 2H), 2.26-2.12 (m, 2H), 2.07 (s,
3H); *C NMR (100 MHz, CDCl3) § 172.9, 161.5, 147.5, 146.4, 141.9, 133.1, 132.8,
131.7,130.36, 128.6, 128.1, 128.0, 127.7, 126.8, 126.6, 126.2, 120.5, 108.0, 107.6,
100.8, 95.3, 68.9, 52.0, 49.4, 33.1, 30.5, 15.4; IR (KBr, v) 3108, 3056, 2949, 2915,
1739, 1614, 1502, 1489, 1444, 1246, 1039, 936,479cm™; MS (ESI-MS) m/z : 555
(M+H)"; HRMS : calcd for C,7H26N20,SSe m/z: 555.0851 Found : 555.0863(M+H)™;
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[a]* 5-77.40 (¢ 0.01, CH,Cl,); HPLC: tr = 29.064min, 9:1hexane/2-propanol, flow:
0.5ml/min. chang703001 *

(S,2)-methyl
2-(2-((3,3-diphenylpropyl)imino)-4-(naphthalen-2-yl)-1,3-selenazol-3(2H)-yl)-4-(
methylthio)butanoate (5k)

'"H NMR (400 MHz, CDCl3) 6 7.90 (dd, J = 11.5, 4.3 Hz, 1H), 7.87-7.75 (m, 3H),
7.63-7.56 (m, 2H), 7.30 (dt, J = 12.9, 6.5 Hz, 2H), 7.02-6.83 (m, 9H), 6.21 (s, 1H),
3.85-3.71 (m, 4H), 3.71-3.58 (m, 2H), 2.72-2.52 (m, 2H), 2.39-2.17 (m, 4H), 2.10 (s,
3H); *C NMR (100 MHz, CDCls) § 173.0, 161.0, 144.1, 143.4, 141.6, 133.2, 133.0,
130.6, 128.4, 128.3, 128.2, 128.2, 128.1, 127.8, 127.5, 127.4, 126.9, 126.7, 126.1,
126.0, 94.9, 77.3, 77.0, 76.7, 69.1, 52.0, 48.6, 45.5, 33.3, 30.8, 15.5; IR (KBr, v) 3105,
3058, 2950, 2923, 1740, 1612, 1261, 1031, 751, 702, 479cm™; MS (ESI-MS) m/z :
615 (M+H)"; HRMS : calcd for Cz4H34N20,SSe m/z: 614.1579 Found :
615.1598(M+H)"; [0]*° 5 -689.50 ( ¢ 0.01, CH,Cl,); HPLC: tg = 19.716min,
9:1hexane/2-propanol, flow: 0.5ml/min.  chang706301
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(S,2)-methyl
2-(4-([1,1'-biphenyl]-4-yl)-2-((3,3-diphenylpropyl)imino)-1,3-selenazol-3(2H)-yl)-
3-phenylpropanoate (5I)

'"H NMR (400 MHz, CDCl3) § 7.67 (dd, J = 5.1, 3.3 Hz, 2H), 7.60-7.47 (m, 4H),
7.47-7.37 (m, 1H), 7.34-7.23 (m, 4H), 7.23-7.01 (m, 9H), 7.01-6.87 (m, 2H), 6.11 (s,
1H), 3.95-3.78 (m, 2H), 3.72 (s, 3H), 3.65-3.51 (m, 1H), 3.35 (dd, J = 13.5, 5.6 Hz,
1H), 3.19 (dd, J = 13.5, 8.0 Hz, 1H), 2.27-2.12 (m, 2H); *C NMR (100 MHz, CDCls)
0 172.8,160.8, 144.2, 143.6, 141.5, 141.2, 140.2, 138.2, 132.0, 129.4, 129.2, 128.9,
128.3,128.3, 128.1, 127.7, 127.5, 127.5, 127.1, 127.0, 126.2, 126.0, 126.0, 94.6, 72.2,
51.9, 48.7, 45.3, 40.1, 33.0; MS (ESI-MS) m/z : 657 (M+H)"; IR (KBr, v) HRMS :
calcd for C4oHs7N20,Se m/z: 657.2015 Found : 657.2024 (M+H)" ; HPLC: tg =30.432
min, 9:1hexane/2-propanol, flow: 0.5ml/min.  chang704201 *

Br
(S,Z)-methyl
2-(4-(4-bromophenyl)-5-methyl-2-(phenylimino)-1,3-selenazol-3(2H)-yl)-4-(meth
ylthio)butanoate (7a)

S14



'H NMR (600 MHz, CDCls) 6 7.61 (t, J = 7.0 Hz, 2H), 7.34-7.24 (m, 3H), 7.18 (d, J
= 8.0 Hz, 1H), 7.08-7.02 (m, 1H), 6.96 (dd, J = 8.2, 0.9 Hz, 2H), 4.34 (s, 1H), 3.77 (s,
3H), 2.66 (d, J = 8.7 Hz, 1H), 2.45-2.37 (m, 2H), 2.34-2.24 (m, 1H), 1.99 (overlap s,
6H); 3C NMR (150 MHz, CDCls) § 170.7, 152.0, 134.4, 132.3, 132.1, 131.9, 130.3,
129.4, 123.6, 123.4, 120.6, 58.5, 52.5, 30.7, 27.5, 15.2, 15.2; IR (KBr, v) 3057, 3028,
2949, 2916, 1745, 1606, 1579, 1489, 1331, 1230, 1070, 1011, 833, 696, 517cm‘1; MS
(ESI-MS) m/z : 539 (M+H)"; HRMS : calcd for C,,H23BrN,0,SSe m/z: 537.9829;
Found : 538.9912 (M+H)"; [a]*5-108.9 (¢ 0.01, CH,Cl,); HPLC: tg = 21.06min,
9:1hexane/2-propanol, flow: 0.5ml/min. chang501601

7b
(S,2)-methyl
2-(5-methyl-4-phenyl-2-(phenylimino)-1,3-selenazol-3(2H)-yl)-3-phenylpropanoa
te (7b)

'H NMR (300 MHz, CDCls) § 7.48-7.21 (m, 9H), 7.12 (t, J = 11.5 Hz, 4H), 7.00 (dd,
J=10.5,7.3 Hz, 2H), 5.90 (d, J = 7.5 Hz, 1H), 4.28 (dd, J = 10.8, 3.8 Hz, 1H), 3.97
(dd, J=13.7,11.0 Hz, 1H), 3.85 (d, J = 7.5 Hz, 3H), 3.25 (dd, J = 13.8, 3.8 Hz, 1H),
1.87 (s, 3H); *C NMR (75 MHz, CDCl3) & 171.3, 156.2, 152.8, 138.5, 136.3, 131.6,
131.3,130.4, 130.2, 129.9, 129.2, 128.8, 127.0, 123.8, 121.2, 106.4, 78.0, 77.5, 77.1,
61.9, 52.9, 33.6, 15.4; IR (KBr, v) 3060, 3028, 1720, 1581,1396, 1070, 1011,
760,700cm™; MS (ESI-MS) m/z : 477 (M+H)*; HRMS : calcd for CosH24N20,Se m/z:
477.1081; Found : 477.1083 (M+H)": [a]® 5 +368.4 (¢ 0.05, CH,Cl,); HPLC: tg =
10.22min, 9:1hexane/2-propanol, flow: 0.5ml/min.  chang501801
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7c
(S,2)-methyl
2-(2-(butylimino)-5-methyl-4-phenyl-1,3-selenazol-3(2H)-yl)-3-phenylpropanoate
(7c)

'H NMR (400 MHz, CDCls) & 7.48-7.33 (m, 3H), 7.33-7.12 (m, 7H), 3.77-3.60 (m,
4H), 3.47-3.35 (m, 1H), 3.31 (dd, J = 13.4, 5.9 Hz, 1H), 3.14 (dd, J = 13.2, 7.8 Hz,
1H), 1.97 (s, 3H), 1.46-1.22 (m, 2H), 1.11-0.94 (m, 2H), 0.69 (t, J = 7.4 Hz, 3H); *°C
NMR (100 MHz, CDCl3) 6 172.8, 160.0, 138.3, 136.1, 132.0, 130.1, 129.4, 128.6,
128.4,128.3, 128.0, 126.1, 106.5, 72.4,51.7, 46.1, 40.1, 29.8, 19.5, 14.8, 13.5; IR
(KBr, v) 3028, 2956, 2871, 1744, 1614, 1443, 1272, 1154, 700cm™; MS (ESI-MS)
m/z : 457 (M+H)"; HRMS : calcd for C,4H29N,0,Se m/z: 457.1389 ; Found :
457.1397 (M+H)"; [o]* 5-81.18 (¢ 0.04, CH,Cl,); HPLC: tg = 15.468min,
9:1hexane/2-propanol, flow: 0.5ml/min. chang705701

S 7d

(S,Z)-methyl
2-(2-(heptylimino)-5-methyl-4-phenyl-1,3-selenazol-3(2H)-yl)-4-(methylthio)buta
noate (7d)

1H NMR (400 MHz, CDCls) & 7.46-7.28 (m, 3H), 7.19 (d, J = 6.5 Hz, 2H), 3.67 (s,
3H), 3.63-3.52 (m, 2H), 3.42-3.35 (m, 1H), 2.62-2.49 (m, 2H), 2.20-2.09 (m, 2H),
S16



2.05 (s, 3H), 1.94 (m, 3H), 1.45-1.32 (m, 2H), 1.16-0.96 (m, 8H), 0.77 (t, J = 7.1 Hz,
3H); *C NMR (100 MHz, CDCls) § 173.0, 160.2, 136.0, 131.9, 130.00, 128.5, 128.4,
128.3, 106.5, 69.1, 51.7, 46.2, 33.1, 31.3, 30.6, 28.4, 27.5, 26.2, 22.3, 15.3, 14.7, 13.8;
IR (KBr, v) 2952, 2925, 2855, 1743, 1633, 1601, 1435, 1271, 1157, 777, 707cm™; MS
(ESI-MS) m/z : 483 (M+H)"; HRMS : calcd for C,3H35N,0,SSe m/z: 483.1579

Found : 483.1582 (M+H)" ; [a]* 5-24.08 ( ¢ 0.03, CH,Cl,);HPLC: tg = 8.696min,
9:1hexane/2-propanol, flow: 0.5ml/min. Chang705201

o NS Se
% Te
(S,Z)-methyl

4-methyl-2-(5-methyl-4-phenyl-2-((3-phenylpropyl)imino)-1,3-selenazol-3(2H)-yl)
pentanoate (7€)

'H NMR (400 MHz, CDCl3) § 7.47-7.31 (m, 2H), 7.31-7.07 (m, 4H), 7.02-6.88 (m,
2H), 3.72 (s, 4H), 3.53-3.49 (m, 2H), 2.40 (dd, J = 15.1, 7.7 Hz, 2H), 2.00 (s, 3H),
1.94-1.66 (m, 5H), 0.96 (dd, J = 21.5, 4.5 Hz, 6H); **C NMR (100 MHz, CDCl3) &
173.9, 159.4, 141.5, 136.0, 132.0, 130.1, 128.5, 128.1, 128.0, 125.5, 106.5, 69.4, 51.8,
46.1,43.0,32.7, 29.2, 24.9, 23.2, 21.9, 14.9; IR (KBr, v) 3084, 2953, 2888, 1744,
1634, 1603, 1451, 1271, 700cm™; MS (ESI-MS) m/z : 485 (M+H)*; HRMS : calcd for
Ca6H3N20,Se m/z: 485.1702 Found : 485.1704 (M+H)" ; [a]?*° -68.63 (¢ 0.04,
CH,CI,); HPLC: tg = 9.321min, 9:1hexane/2-propanol, flow: 0.5ml/min.
Chang704901
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o) N\ Se
\O);/N.‘ /3\
S 7f
(S,2)-methyl

2-(2-((benzo[d][1,3]dioxol-5-yImethyl)imino)-5-methyl-4-phenyl-1,3-selenazol-3(2
H)-yl)-4-(methylthio)butanoate (7f)

'"H NMR (400 MHz, CDCls) & 7.47-7.27 (m, 3H), 7.06 (s, 2H), 6.59-6.53 (m, 2H),
6.21 (dd, J = 8.0, 1.4 Hz, 1H), 5.85 (s, 2H), 4.71 (s, 2H), 3.72 (s, 3H), 3.60 (dd, J =
8.1, 4.8 Hz, 1H), 2.58-2.33 (m, 2H), 2.19-2.06 (m, 2H), 2.05 (s, 3H), 1.97 (s, 3H); °C
NMR (100 MHz, CDCls) 6 173.0, 160.7, 147.2, 146.2, 135.8, 131.9, 131.4, 130.3,
128.5, 128.2, 120.3, 107.9, 107.4, 107.2, 100.6, 69.0, 51.8, 49.1, 33.0, 30.5, 15.3, 14.8;
IR (KBr, v) 3057, 2949, 2914, 1740, 1601, 1489, 1444, 1246, 1039, 479cm™; MS
(ESI-MS) m/z : 519 (M+H)"; HRMS : calcd for CasH26N204SSe m/z: 519.0851

Found : 519.0855 (M+H)*; [0]® 5-76.94 (¢ 0.04, CH,Cl,); HPLC: tz = 15.924min,
9:1hexane/2-propanol, flow: 0.5ml/min. Chang702901

OKN N Se
Q 9a
(S,Z)-methyl

2-(2-(butylimino)-4,5-diphenyl-1,3-selenazol-3(2H)-yl)-3-methylbutanoate (9a)

'H NMR (400 MHz, CDCls) & 7.38-7.34 (m, 3H), 7.28-7.26 (m, 2H), 7.08-7.00 (m,
3H), 6.93-6.91 (m, 2H), 3.83-3.76 (m, 1H), 3.74 (s, 3H), 3.55-3.47 (m, 1H), 3.26 (d, J
= 6.2 Hz, 1H), 2.39-2.31 (m, 1H), 1.60-1.48 (m, 2H), 1.17-1.07 (m, 2H), 1.03 (¢, J =
7.3, 6H), 0.73 (t, = 7.4 Hz, 3H); *C NMR (100 MHz, CDCl5) § 172.9, 158.3, 136.4,
134.5, 132.4, 130.4, 129.6, 128.6, 128.5, 128.3, 127.8, 125.9, 110.4, 76.5, 51.4, 45.9,
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32.5,29.9,19.5,19.5, 18.4, 13.4; IR (KBr, v) 3057, 3022, 2959, 2932, 1744, 1619,
1465, 1380, 1300, 1253, 1170, 1026, 757, 696cm™; MS(ESI-MS) m/z : 471(M+H)";
HRMS : calcd for CasH3N20,Se m/z: 471.1545 ; Found : 471.1549(M+H)*; [o]** b
-13.45 (¢ 0.01, CH.CI;); HPLC: tg = 8.200min, 9:1hexane/2-propanol, flow:

0.5ml/min.  chang706001
o Nﬁ/Se\\\OH
=)
~o B H
& Qo
(S)-methyl

2-((4S,5S,2)-5-hydroxy-4,5-diphenyl-2-(phenylimino)-1,3-selenazolidin-3-yl)-3-p
henylpropanoate (9b)

'H NMR (300 MHz, CDCls) & 7.43-7.34 (m, 2H), 7.34-7.23 (m, 4H), 7.23-7.06 (m,
10H), 7.06-6.96 (m, 4H), 6.03 (s, 1H), 5.16 (s, 1H), 3.87-3.80 (m, 4H), 3.75-3.69 (m,
1H), 3.47 (dd, J = 13.6, 6.2 Hz, 1H); **C NMR (75 MHz, CDCl3) §**C NMR (75
MHz, CDCl3) 6 174.6, 156.0, 151.7, 139.4, 138.7, 133.3, 130.5, 130.0, 129.0, 128.3,
128.3,128.2, 127.8, 127.6, 126.5, 124.0, 121.2, 95.9, 62.5, 56.7, 53.1, 35.4; IR (KBr,
v) 3330, 3060, 3029, 2951, 2849, 1707, 1627, 1591, 1489, 1448, 1266, 1216, 698cm™;
MS (ESI-MS) m/z : 539 (M+H)*: HRMS : calcd for Ca;H,sN203Se m/z: 577.1343;
Found : 577.1346 (M+H)"; [0]** 5-78.50 ( ¢ 0.01, CH,Cl,); HPLC: ts = 17.6487min,
9:1hexane/2-propanol, flow: 0.5ml/min. chang505101

! 9c
(S,Z)-methyl

2-(4,5-diphenyl-2-(phenylimino)-1,3-selenazol-3(2H)-yl)-3-phenylpropanoate (9c)
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Copies of the NMR spectra
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12 ¢
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14 N
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78 Se

Tolerance Window:
Db/Ring Equiv:
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File :

N-Rule: Do not use
Charge: 0
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80 se

78 Se

Tolerance Window:
Db/Ring Equiv:
Fits:

N-Rule: Do not use
Charge: 0
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D:\Xcalibur\data\LIN-15-01\21\1eilr-35
FINNIGAN MAT-95XL

1€ilt=35

Type: Unknown ID: Row: 1

Sample Name: chang503301
Comments: FINNIGAN MAT-95XL
Study::

Client::

Operator:: sclin

1eilr-35#1 RT: 0,08 AV: 1 NL: 1,48E7

T: + c El Full ms [ 49,50-500,50]
100

1351
90
80
70
60

50

40

Relative Abundance

30

20
77,1

21.01.2015 15:47:05 chang503301

10 910 1361  160,1

105,0
63.0 761 781 930 105,9 1340

60 80 100 120 140

161,1
149.0 179,1

160 180 200 220
m/z

1d LR-MS
S35

0
SeCN M©:o>

Exact Mass: 240.9642

0 280

M=241



D:\Xcalibur\...\21\1eihr-113-c1 21.01.2015 17:13:05

1eihr-113-c1 #1 RT: 0,14 AV: 1 NL: 4,83E6
T: + c El Fullms [ 166,50-258,50]
100 179,0711 chang503301

95
90
85
80
75
70
65
60
55
50 |
45
40
35
30

25
20 240,9635

Relative Abundance

15

9652
10 238,

224,1049
' 211,9615 2429640

0 . . R B G G ' " + 4 |
170 180 190 200 210 220 230 240 250 260

m/z

1d HR-MS
S36



Isotope: Min. .. Max.

12 ¢ 0....10

1H 0....18

14N 0....1

16 O 0....3

80 Se 0....1

78 Se Osvad

Tolerance Window: +- 3.00 mmu

Db/Ring Equiv: 0.. 100 N-Rule: Do not use
Fits: 3 Charge: 0

File : D:\Xcalibur\data\LIN-15-01\21\leihr-113-cl.RAW
Full ms [166.500 - 258.500 ] - Range: 166.500 - 258.500
Scan No. 1 of 9

Mass Relative Delta Composition
Intensity [mmu]

179.0711 100.0 0.3 G By 0,

179.9498 1.2 0.8 c, B, 0, *se,
-1.8 C, H, N, "Se,
2.0 c, H, Se,

180.0743 11.8

180.9894 4.2

181.0772 1.2

181.9509 2.3 -0.0 C, H, N, Se,
-1.2 C, H, O, N, "Se,
2.7 C, H, O, Se,

182.9355 i 0.6 c, B, 0, Se,

207.0803 1.9

209.9451 1.9 -0.7 C, H, O, N, Se,

210.9511 1.4 -2.6 C, H, O, N, Se,

211.9615 2.0 0.0 c, H, O, N, Se,

212.9463 10 0.9 c, 8, 0, Se,
-3.0 C,H, 0, N, "se,

218.9848 1.9

222.1025 4.8

223.1101 Sk

224.1049 6.7

236.9658 3.4

237.9654 3.8

238.9652 10.1 0.2 C, H, 0, N, "Se,

239.9653 1.0

240.9635 18.8 -0.7 C, H,0,N, Se,

241.9657 2.1 1.0 ¢, H, 0, "se,

242.9640 2.9
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D:\temp-

Page 1/1

1d FT-RT

S38



PROTON_01

N —\ =N 1280
260
SeCN ~ N TN
240
220
f / 200
- 180
160
140
~120
100
- 80
‘ 8
|
60
| L
| L 40
LJ 3
g Q Lo
r PRI '
N 5 = - ~-20
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)
1
le H-NMR

S39



SeCN. _~ -~

CARBON_01 =S SZRRK 3
wi S o6y — o
e
|
|
I
A Il \ AN
r T T T T T T T T T T T T T T T T T I B R — T
00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm?L3
le C-NMR

S40




2014061003_chang705101 #158 RT: 0.57 AV: 1 NL: 1.51E7
T: {0,0} + c El Full ms [50.00-900.00]
57.1

=
o
T

©
o

[0)
o

~
o

2]
o

97.1

69.1
71.1

N Ul
o o
Lo b v b b v e b e b

o

83.1 115.1

w
o

111.2
82.1 96.1

124.2
125.2

149.1

N
o

67.1
167.2

[EEN
o

185.2

/\/\/\/ NCSe
Exact Mass: 205.0370

205.1

203.1

207.1
219.2 239.3

261.2 267.3 284.3 293.3

128.1
r

120

60

91.1
80 100

[T
140

160 180

m/z

le LR-MS

S41

191.2
\‘\\\H |
I

200

220

240 260 280 300



D:\Xcalibur\...\29\1eihr-131-c1

1eihr-131-c1 #7 RT: 0,26 AV: 1 NL: 1,14E7
T: + c El Full ms [ 144,50-222,50]

Relative Abundance

100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10

5

1

148,9759

150

162,9922
160,9927
164,9927
160 170

29.01.2015 17:06:59

chang705101

175,9981

180
m/z

le HR-MS

S42

205,0371

203,0369

201,0402 207,0369

199,0436

190 200 210

220



Isotope:
12 ¢
18

80 Sse
78 Se
14 N “
Tolerance Window: +- 3.00 mmu

Db/Ring Equiv: 0.. 100 N-Rule: Do not use
Fits: 3 Charge: 0

File : D:\Xcalibur\data\LIN-15-01\29\leihr-131-cl.RAW
Full ms [144.500 - 222.500 ] - Range: 144.500 - 222.500
Scan No. 7 of 7
Mass Relative Delta Composition
Intensity [mmu)
145.9512
145.9674
145.9775
146.9773
147.9689
148.9759
149.0264
150.9759
155.8378
156.8389
157.8366
158.9937
159.8356
159.9947
160.0921
160.9927

0 N, Se,
0
0
1
1
3
0
0
1
0
1
2
1
2
2
5
161.8359 0.
2
0
1
0
2
p¢
0
1
1
1
1
5
4
1
8
1
1

N, "se,
»”

1

73
o

1
Tse,
Se,
Se,

o

s

H,
H
H,
H
H,
H,

Nnonaoon

Nl
“l
N\

2.8 Se, Se,

-0.8 C, H,, "*se,
1.9 C. H N, TiSe,

161.9855
162.0883
162.9922
163.9945
164.9927
168.9909
175.9981
198.1498
199.0436
201.0402
202.0400
203.0369
204.0400
205.0371
206.0404
207.0369
208.0397

COUMULHINWEARHONE UL ®WO

~
-
~
~

c, H, N, Se,

8.4

TsT 2.9
2.0 -0.8
=159
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PROTON_O1

10.0 9.5

9.0

8.5

8.0

7.5

1f H-NMR

$45



CARBON_01 [
250
SeCN ~
200
150
100
~50
3 | ‘
I T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1 )
00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
13
1f C-NMR

546



SeCN” >N

2014061605_chang705401_140616112246 #4 RT: 0.04 AV: 1 NL: 1.27E7 Exact Mass: 162.9900

T: {0,0} + ¢ El Full ms [50.00-900.00]
100,571

90—

80

. M+1=163

70

60—

50—
40—

30— 163.0

83.1 99.2 155.2
111.2 1491

125.1 165.1
MH i 1869 206.1 p37q 250 65, 2881 3209 326.1 3452 3460
1l [ | L

10—

23
\\‘\‘H‘HH‘H\ i HMHH\\M gl il i bl

0 “‘“ ‘\““\““\““\““\““ ““\““ ““ EEslEaas [T ““\““\““\““\““\ ‘\""\"“\“"\“"\“"\““\"“\""\“"\‘“‘\““\““\““\““ TTTTTTTTT

50 100 200 250 300 350 400
m/z

1f LR-MS

S47
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450

400

350

300

250
200
150
100
50

PROTON_02

chang500801

no e
el < el

TSRLs

Foot

6'¢
Y16

T
9.5

f1 (ppm)

5a H:-NMR
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35

30

F15
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1618 ~_

0069 —
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Ve

CARBON_01

NS Se

T T
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T
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changS00801

Sample Hama:
chang500801
Data Collacted om:
localkost.localdomain-vomrseld
Archiva dirasctory:
/boma fsunca/vomxreoys,/data
Sample dirsctory:
chang&00801_20111024_01
Fidrilas: DEFT 02

CH3 carbons

- g

Fulse Seguence: DEFT
eolvent: cdecll
Data collected om: Oct 24 2011

Temp. 25.0 C / 35B.1 E
arator: chan

P g CH1 carbons

Ralax. delay 1.000 ssc

Pulsa 50.0 degrees

Aog. time 0.BE5 mac

wideh 37BTH.E Hz

31 ropatitions

OBSEEVE C13, 150.8020851 MEZ
DECOUPLE H1, 590.7350£83 MEz
Fowsr 43 d=

on during acquisition

off during delay

WALTZ-1f modulated

DATAR PROCESSING

Ling broadsaing 1.0 Hz

FT osize EB536

Total time 12 min

CH carbons

quatarnary carbons

il 1

220 200 180

Flotnama: DEPT 02 plotll

140 120 100 B0 &0 40

S5a DEPT

S50

20 0 ppm



Chang 500901
20111025-2 338 (3.411) Cm (338:348-1:249)

100+

%

O T T T T T T T T T A A I L B R
100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800

576.8

575.0

582.5

Exact Mass: 578.1506

M+1=579

Scan ES+
1.35e8

5a LR-MS

S51

— m/z



Varian MS Remove Noises 12-JAN-2012 10:48:33
File: C:\Program Files\Omega\DataFiles\2012-01\SMS0053002012010103-15007-+-10-3.trans
Base-Peak Amplitude: 74.9764 Total Intensity: 228.029 Scans: 10  Positive lons  External Calibration

+
579.1583
100
N
N\
0 YSe
Y

80 \O N
!
| =

60 , Exact Mass: 578.1506
i
I
|
v
|
| |

40

577.1547 ‘
\
580.1604
20
5751548 576.1565 578.1567 581-,1573
i [ ! 582.1546
0 ' ‘
572 574 576 578 580 582 584
i Mass/Charae
5a HR-MS

S52



Monoisotopic Mass List - Varian ESI FTMS with Omega v9.1.20 Page 1 of 1

File: C:\Program Files\Omega\DataFiles\2012-01\SMS0053002012010103-15007-+-10-3.trans
Acquired: 12-JAN-2012 10:48:33

Mass Ampl.  Rel. Ampl. Mass Ampl.  Rel. Ampl.
107.00091 0.5 0.51 453.29030 1.1 1.256
109.12527 0.3 0.35 478.24083 0.5 0.57
128.24300 0.5 0.54 515.32430 0.7 0.77
179.19543 0.5 0.56 516.52432 0.8 0.85
192.04721 0.3 0.38 516.58577 0.5 0.53
192.05102 0.7 0.75 516.60415 0.6 0.65
217.13208 0.4 0.39 531.30235 1.2 1.26
245.25071 0.4 0.46 567.28011 0.5 0.59
245.25301 1.0 1.09 572.14926 0.5 0.54
287.57089 0.8 0.87 574.14692 10.0 11.00
287.58002 0.5 0.60 574.17072 25 2.79
288.57782 1.8 1.97 576.14212 15.3 16.81
306.81349 0.4 0.47 576.14684 20.5 22.56
306.81837 0.4 0.42 576.16788 43 4.74
344.01505 0.6 0.68 577.14128 24 263
344.01699 0.6 0.69 578.13647 223 24.52
344.02681 0.6 0.61 578.15046 91.0 100.00
344.04321 0.5 0.59 578.16702 7.4 8.13
344.06459 1.0 1.07 580.13944 37 4.12
344.07354 0.6 0.70 580.14485 5.8 6.35
359.31384 27 2.92 581.39565 0.6 0.70
375.10890 0.4 0.45 584.15410 0.4 0.44
375.28736 1.0 1.14 594.13672 0.4 0.43
394.44883 0.7 0.72 600.12270 0.4 0.46
394.62020 0.5 0.57 658.06300 0.9 1.02
407.29773 26 291 658.55330 0.6 0.70
412.25496 0.7 0.72 696.63929 1.6 1.81
415.34370 0.4 0.44
423.27131 0.7 0.77
426.32896 0.6 0.60
429.23177 0.5 0.56
434.23306 0.5 0.58
436.18325 18.1 19.83
437.32612 35 3.81
450.20961 0.6 0.66
452.15618 7.8 8.62
452.16763 0.6 0.64

5a HR-MS

S53



[miv]

700+ — DADocuments chanaw ongjin\chang500802 - LV |
600 E
an i
500 & |
400+ ;
& |
= :
£ 3007 |
200+ E
100+ - e = E
o e 2 :
S|, & i3 |
| i - |
0 | lh { 1 T :
T T T T T ;
1] 10 20 30 40 30 o0
Tire [min.
Result Table (Uncal - D: |Documents  |changwongjin|chang 500802 - UV)
Reten. Time Area Height Area Height
[min] [mV.s] [mv] [%e] [%a]
1 9.854, 25.193; 2,243 | 0.2; 0.3
2 11020 ; ?4003* 5.942 | 0.5 0.9
3 11404, 50.088 ] 3.160 0.4; 0.5
N 12.344! 11499.032! 664.988 953! %6.9
5 16.492! 160.9821 3.639 | 1.3 0.5
6 16,980 | 181.8351 3.782 1 1.51 0.6
7 20,988 76.680: 2545 0.6! 0.4
Total lmBB 686.305 lDO[I 100.0

5a chiral HPLC

SHMPLE ¢ cmmmmemmo——

o # 2 @Rz
LAMP 4 ¢ 589 nm
COMC © B, 83088 asml

CELL LiG: 818

mm

TEMP COMR: +@. 20837

INTERMAL: 1

min

SPECIFIC ROTATION Cad

COUMT  Codc

*y TEMPC*C2

@1 - B4, 33448 18.2
@2 - 683,833 18.2
a3 - 56, 9348 i8.2
B4 - B7.3339 18.2
@5 - 57,2348 15.2
@5 - 83,1673 13.2
@7 - 83,8872 12,3
Be - 83,6872 18.3
Be - /3.3339 18.3
1B - 83 1672 13.3
MERN = - 67.5673"°
TCH=12 = 1.5299*
c.v = - 2.2643%

S54
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D:\temp-files\FTIR files\201501\20150121\MIR_TR_DTGS_blank KBr_chan

Page 1/1
5a FT-IR
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603202_20130507_02 TTARNNTLIALIGIN|ER 88T 8] 88955 SERMR¥I=S
o e VY '/ | N VSN = 600
(e}
=550
N L
N\ Se
0 W// - 500
N
~ I
O
Q /S [/ I/ 40
400
Q =350
=300
=250
=200
~ 150
~ 100
\‘ |1 ~50
il T
II |
-0
Y N g LT
ek I'a — S S = S — o — 3 7_50
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)
1
5b H'NMR
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603202_20130507_03

WLWWW N SO0 WEPRRPUSURR, W HONPPINS s e mw o

Se
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N

O
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50

60

70

80
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5b C3*NMR
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chang503401 <
20120131-04 122 (8.357) Cn (Cen,2, 80.00, HB7Sm (Mn, 2X:5); Sb (3,40.00 ); Cm (121:124-1:113x5.000) Scan ES+
100- 597.0 @] 2.50e6

o NN_se
- N_/
o
5%
M+1=597 Q

Exact Mass: 596.1214

%
|

594.9

135.1

598.4

- m/z

O R R R A B S R A R N R N R L R S R R R R R S R A R S R R L AR RS SRR AR RN RS RN AN
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900

5b LR-MS

S58



6d ESI+

Molecular Formula:C33H29N204Se
Exact Mass:597.1292

Measured Mass:597.1290

597.1290
|
595.”30|
598.1325
594.1331 |
593.1315 596.1338 599¢1302 |
1
e ]A : IJL_AA‘A A,IALILJA_/\_AJ L’L‘L/T—‘,—’“’
593 595 . - b i

/d=/Data/yu/6d/4/pdata/1 Administrator Thu Aug 1 15:25:45 2013

5b HR-MS

S59




— DM\Documents \changwongjin\chang803203 - UV

=001 H
400 ]
E‘MIk
=
200+ ‘
100+ © |
- T - ~ @ e 2 - o | Te g = b
o om ] — N
w20 2 R' E o - 1] K LR T ] =]
o ) T o ) w©
quq F | | &) m|$| g | & ~ B8 = N | =
I | | | 1 rrr 1
0 20 ' '
40 |
60 80 100
Time [ITII"I]
Result Table (Uncal - D: |Documents |changwongjin|chang603203 - UV)
Retzn, Time Area Height i
. Area Height
. [rmin] [miv.s] [mv] [%] [%]
! : 33%5 3J3g5 0.307 | 0.0; 0.1
: &ZHE 2.685 | 0.269 0.0; 0.0
3 8.968] 14.837 | 1.075; 0.0; 0.2
4 11.028! 15.909 | 1015 B! 0.2
5 13.312 15.732 1.113 0.0 0.2
g . 23540 851.844 22,864 18 4.0
’ 2?.140: 158.060 4313 0.3, 0.8
i 31?20% 19.286 | 0.359; 0.0; 01
9 37.772; 32,365 0,857 ; 0.1} 0.2
. ; ; .
w 40.064; 37.008 0.708 0.1! 0.1
] ] R
11 : 46.704} 3.257! 0.547! 0.1! 01
2 54.544 248361% 28771 05| 0.5
13 | 58.3H! 454948.384 ! 526,052 95.81 926
: H ! T
S 66,292 102.885 | 1.073| 0.2] 0.z
i i H H -t
15 e8.432] 65.018 0.864] 0.1 02
1 71,504, 77.580 | 0.784; 0.2 0.1
7 76.976 | 283.044 | 2,770 0.6! 0.5
18 ' 87.632 27.622 0.282 0.1 0.0
! Total
. 0 ! 47438.556 | 568.147 | 100.0! 100.0
Rﬂx:—# Table (Uncal - D: |Documents |changwongjfin|changsa3203 - UV2)
Ret=n, Time Area Height Area Heigh
[min] [mv.s] ‘ [miv] ‘ [%] [t:g] '
Mo pesk to report
5b chiral HPLC
SAMPLE ¢ e
b o# : 881
LAMP A ¢ 589 nm
ZOMC 8. 4868 asml
CELL LG: 918 mm
TEMP CORR: +@. 88837
INTERWAL: 1 min
SPECIFIC ROTATION Col

COUNT

Coge+y TEMPC®
@1 -215.6268

C:
!
.2
.2

a2 -216. 1268

w3 7. gl

ag 5. G268

a5 L7518

ae .

a7 18. 2

Be 18.2

@9 18.2

18 18.2
MEAN = -217.8850°
JH-1) = 1. 7584
oW, = — @, 8983374

S60
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5b FT-IR
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jl o o (=3 (=) (=) o o (=3 (=] (=} o o j=3 (=) (=) o o
N (=) 9] O < [N (=] 0 O < N (=} 0 O < N (=) (=) (=3 (=) (=) Isy
< < o 32} S8} 38} 33} N N N N IS — — — — — o) \e} < N o h
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chang501201

Sampla Nama:
chang&01201

Data Collacted om:
localbost.localdomain-vomrs&00

Archive dirsctory:
/boms /sunca/vonreysdata
Sampla directory:
chang502201 20111110 01
PidPila: DEFT 01

CH1 carbons

Pulse Zequance: DEPT
Bolvent: cdcll
Data collected om: HWow 10 2011

Tamp. 258.0 c J 25E.1 E
DOparator: chang
CH1 carbons
Falax. dolay 1.000 sac
Fulea 90.0 degreem
Acg. time 0.B55 mec
widch 3I7RT78.8 Hz
12 repatitiocms - | N
OBSERVE ©13, 150.B029526 MH=z .
DECOUFLE H1, 599.7359653 MEs
Fower 43 dB
on during acquisitica
off during delay
BALTZI-1& modulated 2 carbons
DATR FROCESSING
Line broadening 1.0 Hz
FT oiza EB536
Total timo 12 mdn

quatarnary carbons

| I | |d 1

220 200 180 160 140 120 100 80 60 40 20 0 ppm

Flotnama: DEFT 01 plotll

5c DEPT
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chang501201
20111114-3 24 (1.644) Cn (Top,4, Ht); Sm (Mn, 2x0.75);

100+

b (3,40.00 ); Cm (22:25-1:18x2.000) Scan ES+
4.12e7

540.4 (0]

Exact Mass: 538.1193

535.5
£ -
M+1=539
535.0
532.9
O T T T T T T T T T T T T T T T T T T T T T T T T T T T e T e MYZ

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900

5c LR-MS

S65



Varian MS Remove Noises 12-JAN-2012 11:06:44

File: C:\Program Files\Omega\DataFiles\2012-01\SMS0053002012010103-15006-+-10-1.trans
Base-Peak Amplitude: 262.3999 Total Intensity: 511.497 Scans: 10  Positive lons  External Calibration

+1
539.1274
100 2
!
80
60
40
537.1234
20
540.1246
! 541.1218
|
535.1229 536.1248 538.1245 \ ‘
[ (
0 ] |
535.0 536.0 537.0 538.0 539.0 540.0 541.0 542.0 543.0
7 Mass/Charge
5¢ HR-MS
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Mass/Intensity Table - Varian ESI FTMS with Omega v9.1.20 Page 1 of 1

File: C:\Program Files\Omega\DataFiles\2012-01\SMS0053002012010103-15006-+-10-1.trans External CAL

Acquired: 12-JAN-2012 11:06:44 Mode: Positive lons Total Peak Area: 4941.1468

Accumulated Transients: 10 Threshold: 0.35% Total Intensity:  511.4965
Rel.

m/z Abund. Resolution

179.04792 0.32 123900
179.71486 0.94 136200
268.56894 0.56 110100
269.56957 223 70300
345.10088 0.46 65400
345.11237 0.45 58100
360.31923 0.53 67600
437.18884 5.22 54100
438.19046 0.97 54700
438.33090 0.54 55800
453.16158 2.01 55500
535.12288 5.70 47100
535.13841 0.85 32600
536.11055 0.92 35700
536.12477 6.36 47700
536.14038 0.84 33800
537.11022 3.81 33900
537.12345 24.53 46000
538.10963 0.50 50600
538.12446 5.40 46600
538.14073 0.64 31000
539.12739 100.00 44400
540.10960 213 45900
540.12464 13.01 49200
540.14008 1.56 46100
541.10743 1.37 44700
541.12185 9.63 48700
541.13785 0.64 42300
542.12297 1.77 45300
659.05260 0.62 27200
697.64444 0.44 31600
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[rmv]

— DiDocuments \changwongjin\chang501202 - UV

|
i
1
B00H !
|
1
1
i
600- i
1
1
i
400 i
1
1
1
1
200+ i
- Tim ~ oo o =] = i
By o - |
23 mg J 2R 8 2
l | — i —
o iy rr T T ,
1
T T T T T :
1] 10 20 30 40 30 o0
Time [min.
Result Table (Uncal - D: |Documents |changwongjin|chang 501202 - UV)
Reten. Time Area Height Area Height
[min] [miv.s] [miv] [%%] [%e]
1 5.304 | 83.097; 11.850 0.3 1.2
2 5.484 60.351_5 7.343; 0.2; 0.8
3 6724, 49.09%! 4.875 0.2 0.5
4 13.612! 314,587 20.748! 11! 2.1
5 14.464! 208.177! 9.709 0.7 1.0
6 17.648 | 26669174 889.964 | 92.71 916
e
7 19.288 136,842 4,170 0.5 0.4
8 20.372 151.700; 4294 0.5 0.4
3 21428 338,807 9.658 | 1.2 10
10 38.424! 199.907 | 4108 0.7! 0.4
11 56.140 | 554.114! 4324/ 19! 0.4
Total i 28766.853 | 970.534 | 100.0! 100.0
5c¢ chiral HPLC
SAMPLE ___5_9_______
0 # 5 )
LAMP 4 ¢ 589 nm
CONC @, A368E a-sml
CELL LG: 918 mm
TEMP CORR: +@. 88837
IMTERMAL: 1 min

SPECIFIC ROTATION Cad
COUNT  Coldd®)  TEMPC®
H1 - 38. 5882 E
B2 - 81,3336
B3 - 32. B89
44 - 32 5882 19,
85 - 83,3336 12

(e

)

H
b

¥

L

LK KN W U SR AN SR RN DN ]

g5 - 34,6883 12,
g4y - 84, 1669 13,
@3 - 34,5683 12,
@3 - 34,8336 19,
18 - 35.58a3 13
MEAMN = - 53.3836"
TiM-13 = 1.5215"*
Cow. = - 1.3247%
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chang501001

20111114-1 58 (3.973) Cn (Top,4, Ht); Sm (Mn, 2x0.75);85 (3,80:00 ); Cm (57:60-1:41x2.000) Scan ES+
100 594.9 4.26e7
592.8 ‘ii'y I
M+1=595 Ny -se
ti= o
596.4 ~ N Y
(@)
O\O’
591.6 Exact Mass: 594.1786
07— — T — T A A A L L B L s e e e MLLLIZA
575 580 585 590 595 600 605 610 615 620 625 630 635 640

5d LR-MS
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Varian MS

File: C:\Program Files\Omega\DataFiles\2012-01\SMS0053002012010103-15005-+-10-4.trans
Base-Peak Amplitude: 83.0880 Total Intensity: 222.893 Scans: 10  Positive lons External Calibration
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591.1810

+1
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|
593.1799
592.1820 594.1830
592 594
’ Mass/Charge
5d HR-MS

S73

596.1817

596

597.1812

Remove Noises

598.1810

598

12-JAN-2012 10:18:02



Mass/Intensity Table - Varian ESI FTMS with Omega v9.1.20 Page 1 of 1

File: C:\Program Files\Omega\DataFiles\2012-01\SMS0053002012010103-15005-+-10-4.trans External CAL
Acquired: 12-JAN-2012 10:18:02 Mode: Positive lons Total Peak Area: 1992.7401
Accumulated Transients: 10 Threshold: 0.50% Total Intensity:  222.8925
Rel. Rel.
m/z Abund. Resolution m/z Abund. Resolution
246.25534 0.67 96300 597.18118 6.90 45200
296.59192 1.33 58500 597.20994 1.02 41500
296.60124 0.79 82800 598.18104 2.48 31300
297.59272 1.68 51400 658.56719 0.78 37200
297.59907 1.28 90300 659.05107 0.76 21000
298.09329 0.93 69200 659.53327 0.67 29400

344.97208 0.71 70400
344.97948 1.78 67800
344.98564 1.44 47400
344.98998 0.75 45400
345.02916 0.65 63200
360.32091 0.67 71800
395.26225 0.61 66300
395.43721 0.97 62700
413.26255 0.70 59100
437.18959 2.34 51000
438.33323 1.09 55200
453.16278 1.28 50400
589.18296 0.66 35600
591.18103 5.99 27700
591.21167 1.22 28300
592.18197 5.73 26200
592.21088 1.26 25000
593.17360 16.70 30800
593.17993 29.93 48600
593.20823 3.12 45200
594.18304 5.55 27100
594.21094 1.30 30400
595.16917 32.64 63100
595.18582 100.00 46200
595.20955 1.72 64300
596.17418 8.12 30500
596.18167  16.52 43600
596.21425 215 44800
597.17211 3.37 29600
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5004

Voltage

— DADocuments \changw ongjin\chang501002 - UV .
500+ E
b i
400 1T |
3004 E
200 |
100+ - qd-ﬁ : ;
ki = L ¥ 5
oA - G |
T T T :
0 10 30 40 50 60
Time [min.
Result Table (Uncal - D: |Documents |changwongjin|chang 501002 - UV)
Reten. Time Area Height Ares Height
[min] [riv.s] [mv] [%:] [%]

1 5.380; 74,336; 3.401; 0.2; 0.6

2 5.604; 17584 2.042; 0.1 0.3

3 5.960 204,851 18.506 ] 14] 31

4 10.712! 35.424! 2.342! 0.2} 0.4

5 11.100! 76,162 6.01 0.5i 10

6 16.4881 136514571 556.1161 95.7! 94.1

7 47,8801 251772 26011 1.8i 0.5

Total 14261.28?; 591.105; 1000 100.0

5d chiral HPLC

SAMPLE -
D # Poaas

LAMP 4 : 3583 nm

CONC A, #5808 3 ml

CELL LG: 918 mm
TEMP CORR: +8. 30@37
IMTERVMAL: 1 miw

SPECIFIC ROTATION Lol

COUWT  Codc

vy TEMPC O

@1 - 53, 4b62 19.2
B2 - 551482 19.2
g3 - 55,9983 19.2
@4 - 55, 2963 8.2
a5 - 55,2883 12.2
as - 56, 1882 19.2
a7 - 56,2882 12.2
ag - 56, 7@e2 19.2
@s - 57, aes2 13.3
18 - 57. 3882 19.3
MEAN = - 53.9382°
TiN-12 = 1.8975°
C.¥. = - 1.9822%
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5d FT-IR

S76



PROTON_01 ARRRENINRRRS]]22TBREAATRD 5 LOERY SeINNERRRNR3BEIRREBRBS 82V
T ————E N N N TS == NN ;800
750
/0 700
650
ool j Jyf
0 N& Se 550
~o N/ - 500
450
400
350
‘ k300
‘H r
250
200
150
‘ |
| 100
o ‘ k50
L il ‘0 L
) \ A 0

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)

5e HINMR

S77



8Ty —

6067 —
9IS —

9069 —

89°9L
00°LL W
wiLL

0976 —
SL00T —

65 LOT ~
LT'801 ="

S90et —
1¢°8C1
[8°8C1 W
60°6C1

S
ovest

€6 IV —

eVl ~
6LV —

€9°091 —

89CLT —

CARBON_01

NS Se

o
O
\"if

50

70

80

110

T
120

f1 (ppm)

5e C*NMR

S78



Scan 14 from clservice\direct\201404252014-04-25 _chang703601 . xms

M+1=487.1

Spectrum 1A 0.417 min, Scan: 14, (+) 100.0:1250.0
100%— 481.1 _]
/0
0]
75% —
50%] —
L N
48 1 o Y-Se
25%— 4dsa.1 ~0 N/ |
A Y \
0%
2%0 500 750 1000 Exact Mass: 486.1058 1250

Spectrum from _ vice\direct201404252014-04-25_chang703601_xms
Scan No: 14, Time: 0.417 minutes

Mo averaging. Background comected.

Mame: HESI-F5-POS

Comment: 0. 417 min. Scan: 14 (+) 100.0:1250.0 RIC: 2454431205
Pair Count: 8 MW:0 Fomula: Mone

CAS No: None Acquired Range: 100.0 - 1250.0 mfz

5e LR-MS

S79



Display Report

Analysis Info Acquisition Date  6/26/2014 9:52:30 AM
Analysis Name  D:\Data\NCTU SERVICE\Data\20140626\702701 485 ESI+_GD5_01_2022.d

Method Small molecule.m Operator NCTU

Sample Name 702701 485 ESI+ Instrument  impact HD 1819696.00164
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 1.0 Bar

Focus Active Set Capillary 4500V Set Dry Heater 200+°C

Scan Begin 50 miz Set End Plate Offset -500V Set Dry Gas 6.0 I/min

Scan End 1500 m/z Set Charging Voltage 2000 v Set Divert Valve Waste
Set Corona 0nA Set APCI Heater 0°C

Intenss.' 702701 485 ESl+_GD5_01_2022.d: +MS, 0.6min 434
x10
487.1118

1.04
0.8+

0.6

159.9742
0.4

309.2033

1 l i’ 425.2137
L b 1 lnuL wll s o
200

400 600 800 ' 1000 1200 1400  miz

0.2

00-

Intens. ] +MS, 0.6min #34]
x105 487.1118

1.0
0.8
0.6 485.1128

0.4
488.1148

2841157 489.1127

0.2 483.114 486.1157

490.1157
1

x? Og- 1+ CaaHarN2045e, 487.1131)
487.1132
1

E

1.01

0.8
1+
0.6 485.1144

0.4 W 14
483.1157 484.1171 1+

486.1173

00 : i : A . : :
482 484 436 438 490 492 miz

0.24

"
&

] { 4901169

L1

5e HR-MS
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Voltage

600

200

o J_

0

TT [ [
1|0 ZID 3|0 5:]
Time
Result Table {(Uncal - D: |Documenis |changwengjin |chang 703603)
Rzten, Time Area Height Area Height Wos
[min] [mv.s] [mv] [%6] [%6] [min]
1 5.336 5.330 0.924 0.0 o 0.09
2 5.536 21.279 1.739 o1 0.2 0.32
: 6.792] 23.004/ 1117} 0.2} 0.1} 0.34
4 10754 12.813] 0.9581 ol 0.1} 0.21
5 % 1152% ]Sﬂm% lJmé 01! oaé 0.28
[3 : 13.595; 13972.431 : ?39.565; 96.7 | 581 0.29
7 ] 16376 24355 1061 0.2| 0.1} 0.32
g : gﬁ: 33.287 : 0.501 : 0.2, 0.1; 0.93
i 564 216.935 | 4.753 | 1.5} 0.6} 0.70
0| 39.224| 75.595 | 1499 0.5 0.2} 0.77
| 40.016] 47.948 0.836 : 0.3 : 0.l 0.91
i Total i 14452,892 | TE417T 100.0 und
5e chair HPLC

SAMPEE ¥ e e o

i # a1y

LAMP & ¢ 5839 am

CONC ¢ 6
CELL LiG: 81
TEMP CORR: +@8. 88837
IMTERWAL: 1 mi

[
=2
s

SPECIFIC ROTATION Cod

COUNMT  Cad® 3 TEMPC*Co
a1l + 13,4959 19.9
@Az o+ 28, 2499 19.9
B3+ 19,2499 19.9
@4+ 13,4999 19.9
@5 o+ 13,2499 19.9
Be  + 15,9939 19.9
@y + 15,4999 19.9
@8 o+ 13,4959 19.9
g + 13,4999 19.9
18+ 12,7429 19.9

MEAN = + 16.35999°

JiH-13 = 2.7859*

.5 = + 15, 3818%

S81
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5f HINMR
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chang504701

2012040614 38 (2.603) Cn (Cen,2, 60.00, Ht); Sm (Mn, 2x0.75); Sb (3,40.00 ); Cm (23:40-11:17x2.000) Scan ES+
i 513.0 3.40e7
100
N
N\
o
M+1=513

' 511.0

Exact Mass: 512.1003

%
|

509.9
509.0

120.1 1381 421.0 531.0

O T T T T T T T T T T T T T T T T T T T T T [ T T T T T T T O e e e e MYZ

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

5f LR-MS
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6f ESI+

Molecular Formula:C29H25N202Se
Exact Mass:513.1081

Measured Mass:513.1077

513.181]
Cottt

— T ———rr T T
512.90 513.00 513.10 513.20 513.30

TR B AR

/d=/Data/yu/6f/2/pdata/1 Administrator Wed Mar 13 12:24:39 2013

5f HR-MS

S86
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B

— DiDocuments \changw ongjinichang504702 - UV

i
1
i
E: 5
600 i
T
2 i
i
1
400 |
i
1
i
200+ :
1
- g @ e b= b | b
1
= '
Ca e “ r = x| |
he T z‘u | 1 ] | 2 2 [
0 A T — I |
1
T T T T :
0 10 30 40 30 60
Time [min.
Result Table (Uncal - D: |Documents |changwongjin|chang 504702 - UV)
Reten. Time Area Height Area Height
[min] [miv.s] [mv] [%] [%]
1 5,360 B4.4%4 | 11.888 | 04 15
-

2 5.576 | 88,819, 9,501 | 04 12

3 6.880 33,937 4.293, 0.2 0.5

4 7.148! 21.741! 1.776! 0.1! 0.2

5 9.956] 199,560 18.178 | 1.0] 2.2

6 10.672 | 48,946 | 3,116 0.2 04

et

7 11.092, 86.050; 6.647 1 0.4 0.8

8 12.452 108,955 4559 0.5 0.6

9 14.148; 106.838 2443 0.5; 0.3

10 16.444 ! 18479.281 739.517 | 92.2! 91.0

1 18.264! 72691} 1.650 04! 0.2

12 22,708 | 89.7291 2220 0.4 0.3

13 45.004 150,266 2.264 0.8 0.3

14 48,172, 458,907 | 4.756 | 2.3 0.6

Totzl 20039214 812.808 | 100.0 100.0

5f chiral HPLC

SAMPLE ¢
I # ¢ Bas

LAMP & ¢ 582 nm

CONC = D T T R P

CELL LG: 418 mm
TEMP CORR: +&, BO@37
INTERMAL: 1 min

SPECIFIC ROTATION Cod

COUNT  Codc*) TEMPC®CH
H1 - V&, 5882 19.3
g2 - 77,3752 15.3
43 - 78,8752 13.3
@4 - 79 5232 12.3
@3 - 28. 2582 19.3
Be - 38. 1252 19.3
97 = 31, B8z 19.3
BE - 31,5882 19.3
as - 82,1252 13.4
18 - 33 2582 19. 4

MEAM = - 5@ 8527

TCN=-13 = 2. 793

C.W. M| T4

S87
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Chang705801
20140620004 14 (0.959) Cn (Cen,2, 80.00, Ht); Sm (Mn, 2x0.75); Sb (3,20{00 ); Cm (1¥:21-2:9x3.000) Scan ES+
1004 443.2 7.39e7

N
N\ Se
4411 O Y
~ N_/
(@]
M+1=443
S Exact Mass: 442.1159
444.2
445.2
440.2
1 465.2
383.2
O \\\\‘\\‘ \“\\ I B I L I I I L N R I B N R SRR R AR ([
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

59 LR-MS
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Display Report

Analysis Info Acquisition Date  6/26/2014 10:22:43 AM
Analysis Name  D\Data\NCTU SERVICE\Data\20140626\705801 441 ESl+_GE4_01_2029.d

Method Small molecule.m Operator NCTU

Sample Name 703801 441 ESl+ Instrument  impact HD 1819696.00164
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 1.0 Bar
Focus Active Set Capillary 4500 v Set Dry Heater 200°C
Scan Begin 50 mfz Set End Plate Offset -500v Set Dry Gas 6.0 I/min
Scan End 1500 miz Set Charging Voltage 2000V Set Divert Valve Waste
Set Corona 0nA Set APCI Heater 0°C
Intens, TOSE01 441 ESl+_GE4_01_2029.d: +MS, 0.7min #3
x107
443.1234
1.5
1.04
0.54
0.0 . r - T T : T r r r r
200 400 600 800 1000 1200 1400 m/z
Intens, +MS, 0. 7min B35
%107 443.1234
1.54
1.0 441,1244
05 4441265
’ 439,1259 440.1273 4451244
4421276
1 l | 4461271
q A
XPG * cuHuNzOzs‘.‘J 443,1232
443.1233
1.5+ :
1.0 1+ E
41‘-11.|12-|5 E
'_ 1]
0.5 1 1+ E 1 14
3 + H 444 1265
4401272 1+ H 445,1244
439.1259 i 442.1274 i | 1+
a } | : ] 4461270
0.0 : : - - 2 - :
438 440 442 444 446 448 miz
59 HR-MS
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5%,

— DADocuments \changw ongjin\changr705802 - UV
300
D
250+ il
-
200
&
=
S 1507
100+
50H P uw [ - ] =]
N E = %
0 T Tad BOA
T [ [ I
T T T T T
0 10 20 30 40 50 60
T [min.]
Result Table (Uncal - D: |Documents |changwongjin|chang 05802 - UV)
Reten. Time Area Height Area Height Wos
[min] [mV.s] [rmiv] [%%] [%&] [min]
1 . 5.392 2.026 0.345 0.1 0.10|
2 5.724 18.635 0.939 0.3 0.33
i 3 6'M! 5'%!"___ D'zﬁld' _______________ D'l_; O'_ai
4 8.264! 4.579! 0.260! 0.1 0.29
|5 10.9881 11.450! 0.916 0.31 0.20
6 15.468 | 70981711 3249644 97.9i 0.34
7 16.840 34370 1.693 | L5 ! 0.5 0.3L
8 18.348] 9.593; 0.407 L1 0.1; 0.37
9 20,436 58,700 2.012; B | 0.6} 0.96
Total 7243.511] 331.798 | 100.0 100.0}
5¢g chair HPLC
BAMPLE. ¢ weasse,
I o# ToElE
LAMP 4 ¢ 539 nm
CONC ¢, 45888 3-ml
CELL LiG: 818 mm
TEMP CORR: +8. 88637
INTERVAL: 1 min
SPECIFIC ROTATION Col
COUNT  Codc* s TEMPC*Co
A1 -365.59888 5.4
B2 -3665. 8808 26 49
B3 -365.2068 264
A4 —366. 4808 28, 4
43 =365, 7BEE 264
BE  -366.389808 28 4
HP =367 9808 26 4
B =367, 2008 24, 4
49 —367. 3865 26. 4
18 —367. 2888 28, 4
MEAN = =366, 7588
TeH-12 = . 63646
C.w = - @.17352%

S93
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Chang705601

20140613040 17 (1.164) Cn (Cen,2, 80.00, Ht); Sm (Mn, 2x0.75); Sb (3,60.00 ); Cm (14:21-1:12x3.000 Scan ES+
100+ 561.3 5.02e7
N
0
~ N_/
0]
M+1=561
559.3
O\D,
562.2 Exact Mass: 560.1942
563.2
558.3
547.2
497.3
545.2
564.2
498.3
544.2 ‘ 71"5.4
O e B B L B HH‘\HH\‘H “‘\H‘H‘\HH RSN R HH\HHH\HH\HH e e MYz
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
5h LR-MS

S97



Display Report

Analysis Info Acquisition Date  6/26/2014 10:14:05 AM
Analysis Name  D:\Data\NCTU SERVICE\Data\20140626\705601 559 ESI+_GE2_01_2027.d

Method Small molecule.m Operator ~ NCTU

Sample Name 705601 559 ESl+ Instrument  impact HD 1819696.00164
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 1.0 Bar
Focus Active Set Capillary 4500V Set Dry Heater 200°C
Scan Begin 50 miz Set End Plate Offset -500v Set Dry Gas 6.0 li'min
Scan End 1500 mfz Set Charging Voltage 2000V Set Divert Valve Waste
Set Corona 0nA Set APCI Heater 0°C
|nfen$5 TOS601 559 ESl4_GE2_01_2027.d: +MS5, D.6min #34
x10

8 561.2022

6 497 2805

4 4

7732862
21 8351927
338.3416

0-.
200 400 BO0 00 1000 1200 1400 miz
Intens. +M5, 0.6min #34]
x105 561.2022
ﬁ_
4 559.2034
2 568.2485
547.1850 -
551.2517 555.2074 l l I. ‘ 577.1973
0 | L PR i " | - | 1 i | Y
5611;015 CazHzMa045¢e, , 561.2015
2000 |
|
1500
1+
10001 559.2023
14 ; i
500 557.2042 | i
1+ | T Vo
. sss2074 | | L4 |G
545 550 " 585 580 "s65 50 575 " s miz
5h HR-MS

598



[miv]

800+

200

—154 1

20

~
o]

L

I

— DiDocuments \changw ongjin\chang705603 - UV

10 20 30 40 50
Time
Result Table (Uncal - D:|Documents  |changwongjin|chang 705603 - UV)
Reten. Time Area Height Ares Height

[min] [miv.s] [mv] [%] [%]
1 5.424, 28,846 | 2.324, 0.1 0.3
2 15,940 67,280 3.514] 03] 0.4
3 18.934" 33858,500' 774,547 97.4' 97.2
N 30,408 534,313 16,218 331 20

Total 24480,938 796.604 100.0 100.0

5h chiral HPLC

SAMPLE +

wow H1g

LAMP 4 389 nm

CONC P, @38688 asml

CELL LG: 918 mm

TEMP CORR: +8. 28@37

IMTERYAL: 1 min

SPECIFIC ROTATIOM Lol

COUNT  Codo*>  TEMPC*Co
@1 + 34, 5886 26,1
e + 33. 50688 26,1
@3 + 32. 6667 28. 1
Aa + 322 1667 28. 1
5 ) + 31. 5065 28,1
965 + 38, 9088 28,1
e + 239. 6667 28,1
ag + 29 8888 28,1
a5 + 28,3333 28,1
14 + 275885 2.1

MEAN = + 38,3833°

JiH=-13 = 2.3387*

CoW, =+ 7.5489%

S99
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chang705501

20140613042 17 (1.164) Cn (Cen,2, 80.00, Ht); Sm (Mn, 2x0.75); Sb (3,60.00 ); Cm (16:18 Scan ES+
- 513.3 7.57e7
100
N
° "
~ N_/
M+1=513 0
511.3
0\07 O
Exact Mass: 512.1942
514.3
515.3
510.3]
509.3
516.3
O““““‘\““““\““““\““““\““““\““““\““““\““““‘\‘ L L L L I L L L L L B ““\““““\mlz
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 950 1000
5i LR-MS

5103



Display Report

Analysis Info

Acquisition Date  6/26/2014 10:09:48 AM

Analysis Name  DA\Data\NCTU SERVICE\Data\201406261705501 511 ESI+_GE1_01_2026.d
Method Small molecule.m Operator NCTU
Sample Name 702501 511 ESI+ Instrument  impact HD 1819696.00164
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 1.0 Bar
Focus Active Set Capillary 4500 v Set Dry Heater 200°C
Scan Begin 50 mfz Set End Plate Offset -500v Set Dry Gas 6.0 Vmin
Scan End 1500 miz Set Charging Voltage 2000V Set Divert Valve Waste
Set Corona 0nA Set APCI Heater o°C
Intens, 705501 511 ESl+_GE1_01_2026.d: +MS, 0.6min #33
x103
8- 513.2022
E-
4
2-
353.2661
1710658 226.9510 685.4353
0 & ..L_u. ; _J. & Jkun l i ._I.J.._u_uJ..I,_ LL -I“J. Ll.lL._n. - . . .
200 400 600 800 1000 1200 1400 miz
Intens, +MS5, 0.6min #34]
x105] 513.2021
6
44 511.2032
514.2050
2] 3102054 512.2057
507.2072 A l ] 515f°50
0 * CasHa7N20;58, , 513.2015
20001 513.2015
15001
1+
1 511.2023
1000 14
500] 14 . 51&5043 14
1e 503.2042 512.2056 P 8152007 4y
0 507.2074 ! i : 516.2050
506 508 510 512 514 516 518 520 522 miz
5i HR-MS

5104



[rmv]

800+

200+

— DiDocuments \changw ongjin\chang705506 - LV

5i chiral HPLC

SAMPLE : __________
o # HE

LAMP 4 289 nm

CONC . 81868 asml
CELL LG: @18 mm

TEMP CORR: +@. 38037
INTERVAL: 1 min

SPECIFIC ROTATION CoJ

COUNT  Cadc*y  TEMPE <)
A1 - 534.43997  26.5
@2 - 55,9997 z28.6
83 - 54,4997 6.6
44 - 554597 2.8
83 - 56.4997 24.5
98 - 57.4997 24.6
a7 - 58,9957  268.5
88 - 58,4957 28.8
33 - 55,4997 248.5
13 - 51,9997  24.8

MEFH = — O7.3457"
Ten-13 = 2.4158"
C.W. = - 421245

5105

=
o
q
o || 2T o
- gag <
F38 )|x mus, |,
—FTWT T —TTT [
T T T T T
10 20 30 40 50 60
Time [min. ]
Resuft Table (Uncal - D: |Documents |changwongjin |chang 705506 - UV)
Reten. Time Area Height Area Height
[min] [m.s] [mv] [%] [%e]
1 5.432, 34,671, 0.3, 0.5
3 5620 35545 6.3} 0.4
3 6.360" 18773 B.3! 0.2
R 7430 570! 6.5t 0.4
5 79531 1145501 6.9 0.7
[ 55341 11636.346 33,41 56.1
7 10,556 67.423 0.51 0.4
8 11.124] 65.766/ 0.5 0.3
9 13.900{ 50.5%4] 0.5 0.2
10 14.952! 65.942 ! 0.5! 0.3
1 15.976! 131.323! 11! 0.3
12 204281 167.693! 131 0.3
Totl [ 12453.303! 100.0! 100.0
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Scan 11 from clservice\direct 2014041 1‘@014-D4-11_chang?ﬂ%]€l1’.mi

| Spectum 14

[ ]

D.367 min, Scan: 11, (#) 100.0C 1

250.0

1100

T

25

<
£ d

alh

B.1

2k

750

Spectum from .. viceldirect20 1404 1 1'2014-04-11_chang703001 2ms

Scan Moo 11, Time: 0387 minutes

Mo averaging. Mot background comected.

Name: HESI-F5-P0S

Comment: 0.357 min. Scan: 11 (+) 100.0:1250.0 RIC: SDEG5E3TE4

Pair Count @ MW: 0 Fommula: None

CAS Nor Mone Acquined Range: 100.0 - 1250.0 miz
CAS Mor Mone Acquired Rangs: 100.0 - 1250.0 miz

5j LR-MS

S109

\

M+1=555

/0

Exact Mass: 554.0778

L 1=

L]



Display Report

Analysis Info Acquisition Date  6/26/2014 10:01:10 AM
Analysis Name  D)\Data\NCTU SERVICE\Data\20140626\703001 553 ESl+ GD7_01_2024.d

Method Small molecule.m COperator  NCTU

Sample Name 703001 553 ESI+ Instrument  impact HD 1819696.00164
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 1.0 Bar

Focus Active Set Capillary 4500V Set Dry Heater 200°C

Scan Begin 50 mfz Set End Plate Offset -500 v Set Dry Gas 6.0 limin

Scan End 1500 miz Set Charging Voltage 2000V Set Divert Valve ‘Waste
Set Corona 0 nA Set APCI| Heater 0°C

Intens, 703001 553 ESl+_GD7_01_2024.d; +MS, 0.6min #35
x108]
EEE.058E2

251

20

1.5

1.04

054

135.0438

338.3415
0.0 T L i

200 400 ' 600 800 ' 1000 1200 ' 1400 miz

Intens. +1S, 0.6min #35
%1061 555.0862

25
2.0
159 553.0874

10 556.0891
552.0898

0.5 554.0899
545.0910 L

o 1+ CaHzN:04552, 555.0851
304 555.0852

558.0886
i

251 |

2,01 1+

15 553.5}855
1+
104 1+ 14 556,0883
552.0892

i 5540891 f
£49.0911 | | ! 553.1133?
0.0 . : : B! 1 . . . |
548 550 £552 554 555 555 550 582 s

0.5 1+ 1+

5j HR-MS

5110



Voltage

200

| | | 1 | S | |
[T I I IT°T71 I [ I
T T T T T
10 20 30 40 30
Time
Result Table {Uncal - D: |Documents |changweongjin|chang 703004)
Reten, Time Area Height Area Height Wos
[mv.s] [mv] [%] [%] [min]
1 4736 : : 0.0 0.26
z 8.531) 0.1 0.15
3 2,411 0.0 0.17
4 4384 0.0 0.26
5 11.532 0.1 0.32
[ 10.448 | 0.1 0.31
7 5.665 | 0.0 0.36
8 57.932 | 0.2} 0.62
g 17.078! 0.1! 0.40
10 657.107 ! 13! 0.75
11 36021664 97.3| 0.72
12 212.306 | 041 116
13 33.622| 0.4 0.76
14 53.935 | 0.1 1.28
Result Table (Uncal - D |Documents |changwongjin|chang 703004)
Reten, Time | Area ' Height [ Area [ Height W05
[min] [mi.=s] [m\] [%e] [2&] [min]
15 52.435; 253,251 1391 0.7 0.2 1.64
: Total : 37354.603 786.397 | 100.0| 100.0!

5j chiral HPLC

" SAMPLE ¢ e
b # W@l
LAMP A + 582 nm
CONC © @, 31488 2-ml

CELL LG: 818 mm
TEMP CORR: +@.88837
INTERVAL: L min

SPECIFIC ROTATION Cal

COUNT CalC* ) TEMP 2
@1 - 71.4957 2
@z - 71.49%7
a3
ad
B3 - 75
B - 7B
a7 - 75.4
Bg - 83.%
as - 24,

i@ - 83

MERAN = -

gip-1» =

oW, = -

60
[min. ]
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chang702501
2014030418 28 (1.918) Cn (Cen,2, 80.00, Ht); Sm (Mn, 2x0.75); Sb (3,40.00 ); Cm (26:31-12:24x3.000)

Scan ES+
100+ 615.2 O 1.55e7
N
0 S
~ N/
O
e
613.2 Exact Mass: 614.1506
c\o,
616.2
M+1=615
617.2
612.2
611.2
618.2
274.4
318.4
0 IR L L A L O B L B L L L L L B L B N T e o e M2
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
5k LR-MS
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Display Report

Analysis Info Acquisition Date  1/15/2015 4:37:29 PM
Analysis Name  F\Q-TOF\20150115\chang702501 ESl+_GA1_01_4508d

Method Small molecule.m Operator  NCTU

Sample Name  chang702501 ESI+ Instrument  impact HD 1819696.00164
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 1.0 Bar
Focus Active Set Capillary 4500V Set Dry Heater 200 °C
Scan Begin 50 mfz Set End Plate Offset -500 vV Set Dry Gas 6.0 I'min
Scan End 1500 miz Set Charging Voltage 2000V Set Divert Valve Waste
Set Corona 0nA Set APCI| Heater 0°C
|nien35. changT02501 ESI+_GA1_01_4508.d: +MS, 0.6min #34
*10
£15.1598
3 -
2 4
14
338.3423
0 |"J"‘J'|“ ..ILJ. . . ; . . . ; .
200 400 600 a00 1000 1200 1400 miz
Intens, +MS, 0.6min 434
x1064
615.1598
34
2 -
613.1611
4 616.1628
612.1636 6514.1635
609.1645 l J ‘l J ms.fa;a
x‘ID% CagHssM30,55e, 515.1579
4 4
14
615.1581
3_
1+
2] 613.1594
1+
616.1611
1 1+ 1+
612.1621 | £14.1620 1+
1+ 6181611
609.1639 J I | | 1 )
608 610 612 614 616 618 620 622 624 " miz
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[miv]

250+ — DiADocuments \changwongjinichang706304 - UV |
200+ ﬁ
150+ ;
4 |
2 :
(=] |
= 100+ E
50+ !
('] (221 (%2 :
— 1
— — L] |
4 | L e |
B | | | e e |
0 10 20 30 50 60
Time [min.
Result Table (Uncal - D: |Documents |changwongjin|chang 06304 - UV)
Reten. Time Area Height Area Height
[min] [miv.s] [miv] [%] [%]
1 5.580; 4,604 | 0.485 0.1 0.2
2 11.120; 1719] 0.39 0.1 0.2
3 15.064, 4.019] 0.251° 0.1 01
ER 19.716' 7114447 238,552 98.6 98.4
5 22,384 91,103 ] 26741 1.3 11
i Totzl i 7218.8921 242,357 100.01 100.0
5k chiral HPLC
SAMPILE
b # H19
LAMP A4 ¢ 589 mm
COMC H. 81888 a-ml
CELL LG: 819 mm
TEMP CORE: +6. 86837
IMTERMAL: 1 min

SPECIFIC ROTATIOM Cod

COUNT  Cadg*o

TEMPC*C )

A1 -532. BARE 12.3
a2 -5383. 5884 19.9
a3 -537. B8HE 19.9
A -£E3E, G888 12. 3
A5 -537 . AEEG i9.9
513 -592. 5888 19.9
@y -593. BERE 19.9
@e -5392 . GERH 19.9
A9 -533. B8EGE 19.9
18 -255, 8886 19.9
MEAM = -39, 5888~
JCN-1) = 4. 17¥86*
CoW. = - BESTEE
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chang702401

2014030412 27 (1.849) Cn (Cen,2, 80.00, Ht); Sm (Mn, 2x0.75); Sb (3,40.00 ); Cm (26:3¢-12:23x3.000) Scan ES+
- 1.87e7
100
N
S
o %
- N_/
(0]
655.2
£
658.2
Exact Mass: 656.1942
M+1=657
659.2
654.2
653.2
660.2
381.3
[ o LI A o o LN o L I B LA o B L LA o LA o o o R E R R R S S S el 11174
200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150
5| LR-MS
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Display Report

Analysis Info Acquisition Date  6/26/2014 10:05:30 AM
Analysis Name  D:\DataiNCTU SERVICE\Data\201406261704201 655 ESI+_GD8_01_2025.d

Method Small molecule.m Operator NCTU

Sample Name 704201 655 ESI+ Instrument impact HD 1819696.00164
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 1.0 Bar
Focus Active Set Capillary 4500V Set Dry Heater 200 °C
Scan Begin 50 miz Set End Plate Offset -500V Set Dry Gas 6.0 I/min
Scan End 1500 m/z Set Charging Voltage 2000 Vv Set Divert Valve Waste
Set Corona 0nA Set APCI Heater 0°C
Intense.- 704201 655 ESl+_GD8_01_2025.d: +MS, 0.6min #35
%1001
] 657.2023
1.251
1.001
0.75
0.50+
0.25
| 1219658 l l
0[00 r b . L nj s Akl L . i e AL lIJ T~ ; . . . . . ;
200 400 600 800 1000 1200 1400 miz
Intens - +MS, 0.6min #34
x1061 657.2024
1.25
1,00§
0,?5§ 655.2036
1 658.2053
0.504
] 654.2060 | 656.2061 659.2040
0.25 660.2058
] 651.2071 l ‘, i
0.00 . e
1 657.2015 Caon!NzD:SE, ¥ 657.2015
2000+ ’
1500
) 1+
] 1+
1000 655.2023 658.2049
o ! 1+ IF 1+
5001 654.2058 1 656.2056 | 659.2017
] 1+ T !
0: 651.2074 R ; i
8475 6500 6525 6550 6575 6600 6625 6650 6675 miz
5l HR-MS
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Voltage

[mv]

— D\Decuments \changwongjinichang707701 - UV
— D'\Documents \changw ongjin\chang707701 - Uv2

800+
600+
400+
200+
- o XD O~ =] a2 = o i w0 ©
Of— W Y — ~ ™ w o]
23 S5 e8s 2 dzg %) \8 < 3
o ©l T T 1] |
[ I I [T [T I [ [
T T T T T
0 10 20 30 40 50 60
Time [min.]
Result Table (Uncal - D:\Documents \changwongjin|chang 707701 - UV)
Reten. Time Area Height Area Height
[min] [mv.s] [mv] [%a] [%]
1 6.992 50.714 3.013 0.1 0.3
2 8.380 28.267 0.820 0.0 0.1
3 10.820 21.773 0.949 0.0 0.1
4 11.380 8.434 0.472 0.0 0.1
5 12.104 12.814 0.674 0.0 0.1
G 13.912 47.136 2.248 0.1 0.3
7 14.752 19.912 0.729 0.0 0.1
8 19.456 340.494 9.129 0.6 1.0
9 22,212 226.305 2.453 0.4 0.3
10 23.204 154.527 3.470 0.3 0.4
11 25.092 17.675 0.455 0.0 0.1
12 28.676 273.995 6.022 0.5 0.7
13 30.432 53679.511 858.846 946 95.7
Reten. Time Area Height Area Height
[min] [mv.s] [mv] [%] [%]
14 33.348 755.568 3.707 1.3 0.4
15 41.628 282.268 1.827 0.5 0.2
16 47.524 817.538 2.261 1.4 0.3
Total 56736.931 897.078 100.0 100.0

51 chiral HPLC
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f1 (ppm)

7a H'INMR
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changS01601

Sampla Nama:
changB01601

Data Collacted om:
localbost.localdomain-vomrs&00

Archive dirsctory:
/home fsunca/vnorays /data
Sampla directory:
changB01601 20111123 01
FidrFila: DEFT_01

CH1 carbons

Pulse Zequance: DEPT
Bolvent: cdcll
Data collected om: Wow 23 2011

Tamp. 258.0 c J 25E.1 E
DOparator: chang
CH1 carbons
Falax. dolay 1.000 sac
Fulea 90.0 degreem
Acg. time 0.B55 mec
widch 3I7RT78.8 Hz
12 repatitiocms
OBSERVE ©13, 150.B023747 ME
DECOUFLE H1, 599.7359653 MEs
Fower 43 dB
on during acquisitica
off during delay
BALTZI-1& modulated 2 carbons
DATR FROCESSING
Line broadening 1.0 Hz
FT oiza EB536
Total timo 12 mdn

quatarnary carbons

220 200 180 160 140 120 100 80 60 40 20 0 ppm

Flotnama: DEPFT 01 plotll2

7a DEPT
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chang501601

2011120624 28 (1.918) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (3,40.00 ); Cm (28:33-1:26x5.000)

100+

%
I

246.4

o) AN Se
\O/b/N J
_S
Br

Exact Mass: 537.9829

M+1=539

7a LR-MS

5127

539.1

537.1

541.1

Scan ES+
1.38e5

0+ LA A B UM B UM LA A A s A 1174
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680



NCTU-SUN-15025 ESI+

Molecular Formula:C22H24BrN202SSe
Exact Mass:538.9907

Measured Mass:538.9912

538‘9912

540.9894

536.9938

539.9947 | 941.9939
' 5429902

937.9938
!

535.9967
l

537 539 541 543 m/z

/d=/Data/yu/NCTUSUN15025/2/pdata/1 Administrator Wed Mar 13 11:13:15 2013

7a HR-MS

5128




— DADocuments \changwongjin\ichang508006
B00H
5001 e
400+
g
] 300+
2001
100 T © w o~ ]
e
. e =
“ @ = \_ s = e =
A | | ™ |
[ [ [ [ [
T T T T T
0 10 20 30 40 50 60
min..
Time [ 1
Result Table (Uncal - D: |Documents |changwongjin|chang 508006)
Reten. Time Area Height Area Height
[min] [mv.s] [miv] [%] [%]
1 3.428; 199.038; 28,366 | 1.0; 4.2
2 4,620 3.022] 0.431 | 0.0} 0.1
3 9.676! 147.879 7.759! 0.7! 11
4 71.060! 19390.209 ¢ 635.996 | 97.31 93.9
5 23.368 | 66.168 | 1.908 | 0.3] 0.3
5 76,392, 65.653 | 2.015, 0.3 0.3
7 27.864] 20.406 | 0.551 | 0.1} 0.1
8 '-1-1.&285 3180- 0333 01 01
Total 19922.555 ! 677.963 ! 100.0' 100.0

7a chiral HPLC

SAMPLE « ______

v #  : ses T
LAMP A 589 nm

CONCG  : 5. 81880 a.m]

[z}
CELL LG: 819 n
TEMP CORR: +

m
. BEEs7

=

IMTERVAL: 1 min

SPECIFIC ROTATION Cod

COUNT  Cal¢
a1 - 38,
B2 -108.

83 -182.

a4 -1@5.

35 -1@7.

46 -118.
a7 -112.
ag  -114.
@8 =117,
8 -128.

") TEMPCCC)
4995 1.3

=]
5806 21.3
See@ 21,3
SeeB 21,3
Seps 213
BOBE 213
Sees 1.3
Se06 213
Se00 21,3

aeee 213

L

MEAMN = -1
JON=-12 =
(MY = -

5129
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7a FT-IR

S130



chang ISSARERRE 0388 3 RA7E SEXRXRXEQN & H
=\ \ N =N 3200
3000
2800
2600
N
'Y [ '
/ 2400
N f S S v »
2200
2000
1800
~ 1600
1400
~ 1200
1000
~ 800
| - 600
‘\ | I
| ~ 400
i L
|
) o h
NG £ P Y Sy ) 200
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1 )
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)
1
b H'NMR

5131



chang 3200

Cl13

3000

2800

2600

0 ﬁ/Se j24oo

~o N/ jzzoo

2000

| - 1800

105.84
7742
77.00
76.58
61.37
5241
33.10
14.85

170.75
— 155.62
—152.30

37
35

§

1600
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1200

1000

800
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| L
| k400
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T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

7b C*NMR
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chang501801

2011120611 11 (0.753) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (3,40.00 ); Cm (9:14-2:8x5.000) Scan ES+
3 475.3 5.01e7
100
N
NS
o Y
@)

M+1=477

Exact Mass: 476.1003

476.3
477.2
415.2 478.3
416.2
0 H“H‘“HwHH“H‘“HwHH‘ruw"H‘HH“HwH‘WHH‘H‘wH‘w‘H‘“HwHH“Hw"H‘HH‘HH‘HH‘HH‘Hm/Z

385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480 485 490 495 500

7b LR-MS

S133



A‘ T

NCTU-SUN-15023 ESI+
Molecular Formula:C26H25N202Se
Exact Mass:477.1081

Measured Mass:477.1083

477.1083
l ,
475'H1O1
478.1147
473.1749‘ 476.1179 |
[ |
e ) N

T : T
473 475

T
477

479 481

/d=/Data/yu/NCTUSUN15023/1/pdata/1 Administrator Tue Jul 10 15:47:46 2012

7b HR-MS

5134




[mv]

— DADocuments \changwongjin\ichang509201
800
o
L3
600 3
g
400+
£
200+ -
0o e [
EN PE— r-m M= - =
o S 0w @ e
¥ 5 Re J R L &
—— ey ey
0 m T TT T |
T T T T T
0 10 20 30 40 50 60
min.
Time [ 1
Resuft Table (Uncal - D: |Documents |changwongjin|chang509201)
Reten, Time Area Height Area Height
[min] [mv.s] [mv] [%] [%=]
1 3.256; 673.615 | 77.152; 256 7.7
2 4,152} 446,343 | 10.512} 17| 1.0
3 5.856! 1317.987 | 11.498! 51! 11
4 7.316! 491,999 | 8.530" 19! o8
5 8.324] 732.115 | 17.630 2.8] L8
6 | 10,220, 20107.981 ; 836984 | 781 3.3
7 12,980 | 435.720! 4,753 ! 17} 0.5
8 13.502] 921.613 | 27.433 36| 2.7
9 ! 14.648 | 159.601 | 3.685! 06! 0.4
VI 15.508 202.112 3.165 0.8! 0.3
1 i 17.064 | 186,026 | 1.960 | 0.7 0.2
1 1 1 1 1
12 20,8041 23.001 1 0,438 | 0.1 0.0
13| 26.188 | 38.056 | 0.502; 0.1, 0.0
i Total : 25736.259 | 1004.239 | 100.0| 100.0

7b chiral HPLC

SHEMFILE

b #=# i3]

LAMP 4 339 nm

CONC . @5888 a-smi

CELL LG: 818 mm

TEMP CORR: +@. a6@37

IMTERVAL: 1 min

SPECIFIZ ROTATION Col
COUNT  Zodo ) TEMPC *C
1] +3632. 4885 21.1
Az +362. TOEE 21.1
Az +3E3. 4HGEA 21.1
5L +36Y. TOEaa 21.1
@3 +3E7 . 088 21.1
(52 +3E7 . 4BEa 21.1
7 +3EE. 2RGaA 21.1
(5 ES +3EE5. SEAE 21.1
a9 +3E355, 4066 21.1
1 +3653. HE88 21.1

MEAMN = +3267. 42087

JOM=13 = g, 24727

(BT = + @, 257324

S135
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Chang705701
20140620009 21 (1.438) Cn (Cen,2, 80.00, Ht); Sm (Mn, 2x0.75); Sb (3,20.00 ); Cm (20:24-2:17x3.000) Scan ES+
100+ 457.2 Se 1.00e8

455.2 g 5
Exact Mass: 456.1316

M+1=457

458.2

%
1

454.2|||459.2

453.2

460.2

479.2
477.2
476.2|1480.2

451.2

0 m/z
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700

7¢c LR-MS
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Display Report

Analysis Info Acquisition Date  6/26/2014 10:18:25 AM
Analysis Name  D:\Data\NCTU SERVICE\Data\20140626\705701 455 ESl+_GE3 01_2028d

Method Small molecule.m Operator NCTU
Sample Name 705701 455 ESI+ Instrument  impact HD 1819696.00164
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 1.0 Bar
Focus Active Set Capillary 4500V Set Dry Heater 200°C
Scan Begin 50 miz Set End Plate Offset 00V Set Dry Gas 6.0 Ifmin
Scan End 1500 m/z Set Charging Voltage 2000V Set Divert Valve ‘Waste
Set Corona 0 nA Set APCI Heater o°c
Intens, T05701 455 ESl+_GE3_01_2028.d: +MS, 0.6min #35
x108
457.1357
20
15
1.04
054
318.3417
121.8660 226.9512 | 705.5830
0o L —! = el s : s - : : :
200 400 600 800 1000 1200 1400 miz
Intens. ] +M5, D.Emin #34
x108 457.1397
20
15
455.1408
1.0
458.1428
0.5 4541434
0.0 451.1449 l l | i450-L1425
45?1f339 CaaHasN20:5¢, , 457,1389
2000 i
15001
1+
1000 455.,1397 i
L
[ F458.1423
500 , ; [
R T T S B S Py
o 4511448 ;¢ i [ 1 1 (460424
450 455 460 485 470 miz
7¢c HR-MS

5140



gk

300+
250+

200+

Voltage

100+

50

154 3

169 3

¥

-]

168 7

B3 4

110 5

(=2}

— DDocuments \changwongjin\chang705802 - UV

m =
] El
| IJTJT”

20

30

Time

Result Table (Uncal - D:|Documents |changwongjin|chang 705802 - UV)

5141

Reten. Time Area Height Area Height W05
[min] [mv.s] [mv] [%] [%] [min]
1 5.392, 2.026; 0.345,
3 5.724] iB.:635] 0.9%]
3 6.896. 5.086| 0.261"
4 8.264! Py TH 0.260!
5 10.988 11.450 0.916
6 15.468 7088171 324.964
7 16,840 34370 165,
8 18.348] 9,503 0.407 |
] 20.436 58.700 | 2012
Total 7243511 | 331796
7c chiral HPLC
SAMPLE e e i i
D% ¢ Bav
LAMP 4 : 589 nm
COMC ¢ 3. A4888 asmi
CELL LG: 919 mm
TEMP CORRE: +@. 08837
INTERMAL: 1 min
SPECIFIC ROTATION Lol
COUNT Cadd*)» TEMPC*CH
a1 - o4, 7Faez 19.3
a2 - 31. 4882 19.3
@3 - 28 38752 19,4
a4 - 81.1252 19.4
(51s] - 31,1252 19.4
(a1 - 8311252 19.9
a7 - 31. 8662 19.4
93 - 81.3752 19.4
@9 - 31,5882 192.4
16 - 81,2752 13.4
MEAN = - 31.1732"
JEN=-12 = B, 32913
C.W. = - @, 46545%

[min.]
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chang705201
2014061006 39 (2.671) Cn (Cen,2, 80.00, Ht); Sm (Mn, 2x0.75); Sb (3,60.00 ); C

1004

(26:39-8:23x3.000) Scan ES+
1.11e8

M+1=483 ~o 7

481.2 S
-
7 Exact Mass: 482.1506

484.2

480.2
486.2

0““““\““\““\““““\““\““\““““\““\““\““““\““\ “\““““\““““\““““\““\““\““““\““““\““““\““““\““““\““““\mlz
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

7d LR-MS
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Display Report

Analysis Info
Analysis Name
Method
Sample Name
Comment

Acquisition Date  6/26/2014 10:27:01 AM
D\Data\NCTU SERVICE\Data\201406261705201 481 ESI+_GE5_01_2030.d
Small molecule. m Operator ~ NCTU

705201 481 ESI+ Instrument  impact HD 1819696.00164

Acquisition Parameter

Source Type
Focus

Scan Begin
Scan End

ESI
Active

50 miz
1500 miz

lon Polarity

Set Capillary

Set End Plate Offset
Set Charging Yoltage
Set Corona

Positive
4500V
-500V

2000 v
0 nA

Set Nebulizer
Set Dry Heater
Set Dry Gas

Set Divert Valve
Set APCI Heater

1.0 Bar
200°C
6.0 Vmin
Waste
0°C

Intens,

% F05201 481 !—SH_(iI-.‘:_[]'I_?D.'-I-[].d: IS, 0.7 min #39
x10

483.1582
12

1.04

0.8

0.6

0.4

02

0.0 r : -
200 400

60D 800 1000 1200 1400 miz

Intens.
x107
1.51

+MS, 0.7min #37
483.1582

1.04 481.1591

0.5 484.1612

' 480.1621
482.1621

477.1636 | 186.1610

X ‘Pﬂq I L+

483.1579
1.5 !

C23HisM20555¢e, 483,1579

1.04 1+
481.1552

1+
057 14 1+ 484.1610
480.1619 H

1+ : | 482.1617 ]
477.1639 ]

0.0 ; . - . -
476 478 482 484

1+
486.1607
1
486

—

488 480 492 484 miz

7d HR-MS
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[rriv]

— DDocuments \changwongjin\ichang705205 - UV

800+ !
LY E
e 1
600 40 |
400- |
200+ ;
o M ulu=De - Qoo 0 =1 o :
g L?Hﬂﬂ | ﬁ Eﬁr'dl ﬂl a & [
0
[ [TTT [ TTT [ [ [ |
T T T T T i
0 10 20 30 40 50 60
T [min.

Result Table (Uncal - D:|Documents |changwongjin|chang 205205 - UV)

Reten, Time Area Height Area Height

[rmin] [rmiv.s] [mv] [%] [%%]
1 6.928, 3.288; 0.369; 0.0 0.0
3 8696 51835891} 808,134 56, 883
3 5,868 35465 1750 0 0.2
g 107304 35504 ! 0,857 ! i 0.1
5 11316} 14,2481 0.802 0 0.1
6 119841 111351 0.679 | 0. 0.1
7 15313 70.863 2143 | 07| 03
8 18.148 | 5.988] 0462 0. 0.1
9 19,99 28.385! 0.825! 0 0.1
10 20.856 | 21.280} 0.858 0. 0.1
11 21.876! 82.160! 3.243! 0. 0.4
12 25,840 31916 1111} o 0.1
13 30.000! 39,6411 0.733 ! 0 0.1
14 39.556 | 24,507 0.350; 0. 0.0

Total 9566.859 | 82.351 | 100.0; 100.0

7d chiral HPLC

SAMPLE R e £
D% M2

LAMP 4 589 nm

CONC COH.@3008 3-m
CELL LG: 918 mm

TEMP CORR: +@. 065

AREST
INTERVAL: 1 min

SPECIFIC ROTATIOM Col

COUMT  Cadeg e

TEMPC “C

@1 - 23.3332 29.2
@2 - 23.4999 29 2
B3 - 23.8665 28.2
@4 - 23.4999 29.2
83 - 23.8665 28.2
96 - 23.9999 29.2
@7 - 24.1665 20.2
B8 - 24,9939 28,2
B3 - 24,9999 2p.2
18 - 243999 282
MEAN = - 24, 4832~
T(N-1) = B.6779@°
£ = - 2.8111%

5147



l!Z:E;!Efil!

06 08 0L 09 0S8 (014 0¢
[%] @ouepiwsuel |

2500 2000 1500 1000 500
Wavenumber cm-1

3000

3500

blank KBr_chang705201.0.dpt

files\FTIR files\201501\20150121\MIR_TR_DTGS

D:\temp-

Page 1/1

7d FT-IR

5148



PROTON_01 53985925900 092285 a0 §925 SEIRERAECBEI 300
S | NV NNy

280
260
- 240
f / / j -
200
- 180
- 160
- 140
- 120
100

80

60

40

| ! ‘

e A X

-0
% S ? a = = 20

T T T T e e B . B B S B — T T T T T T T 1
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

f1 (ppm)

7e HINMR

5149



80

F75

70
65
60
55

50

45
40

6yl —

0617 ~
£€CeC —
BV "
€060 —
wee—

86'Cy —
6097 —

LLTS —

8¥°901 —

15°621 ~_
86°LT1
HﬁQHWW\
0s'8e1 /-
1rogl
96'1€1
109¢1 <~

0S' VT —

oSt —

€6°eLT —

CARBON_01

T T T T T T T
180 170 160 150 140 130 120 110

T
190

f1 (ppm)

7e CBNMR

$150



chang704901
20140530013 20 (1.370) Cn (Cen,2, 80.00, Ht); Sm (Mn, 2x0.75); Sb (3,60.00 ); Cm (18:25-1:12x3.0

Scan ES+
100+ 485.3 1.28e8
N
483.3 \_S
_ e
M+1=485 o Y/
~ N
O
S - Exact Mass: 484.1629
486.3
482.3| ||487-3
481.3
488.3
507.2
O A L A L L L A ) s R L L A A L e i M e aad Al i) ks R KA L Al A M L R R B A S R L s R s M 11 4
330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590 600 610 620 630

640

7e LR-MS

5151



Display report

Analysis Info Acquisition Date  9/9/2014 2:08:36 PM
Analysis Name  D/\Data\NCTU SERVICE\Data\20140909\704901 ESl+ RD6_01_2943.d

Method Small molecule.m Operator ~ NCTU

Sample Name 704901 ESI+ Instrument  impact HD 1819696.00164
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 1.0 Bar
Focus Active Set Capillary 4500 v Set Dry Heater 200°C
Scan Begin 50 miz Set End Plate Offset 500 v Set Dry Gas 6.0 I/min
Scan End 1500 miz Set Charging Voltage 2000 Set Divert Valve Waste
Set Corona 0 nA Set APCI| Heater 0°C
Infens, FS, 0.Bmin #34
%107 485.1704
4831708
154
1.04
486.1728
4821736 4871710
054
484,1739
488.1736
4791752
00 : 435;?02 CagHaaM30558,, MenH, 485 1707
20004 '
15004
1+
1000 483.1710
1+
486.1736
1+
5001 4821743 1+
1+ 4871704
484,1744
14
1+ A88,1737
479.1761
| &
476 478 480 482 484 486 488 490 492 494 miz
7e HR-MS

5152



[miv]

600

500

400

Voltage
[T%)
=)
?

200

100

— DADocuments \changw ongjin\chang704901 - UV

3gl L

1] 1|0 20 3|t] 4ID 5:0
Time
Result Table (Uncal - D: |Documents |changwongjin|chang 704901 - UV)
Reten. Time Area Height Area Height
[min] [miv.s] [rmiv] [%] [%]

1 8.128; 161.901 | 13.616 1.9; 21
2 9.312; 7724.511'% 602.451 | 90.2} 92.7
3 9,944 | 236,772 ! 16.015; 2.8, 25
§ 15768 ! 150.536 50i8! ig! 0.8
5 1779 151670 6.0191 L8 0.9
[ 21,0441 136.273 | 6.6511 1.6i 1.0

Total 8561663 49,768 100,01 1060.0

7e chiral HPLC

SHMPLE
I #

——————

SPECIFIC

COUNT  CaI¢*) Tempeops

———

389 g
9. 84886 3.y
818 mm

Bl e e C
. 2. B6EG SE

23 28,
Ef < 56,2508 a4 g
g 563758 o4 g
E:SS ~ 57, S80n E’@.Ia
ge 522588 2 g
o S%emee o,
97 - 83 grsg 20, 5

[ETe ol =8,
28 - PB125n  og .
- Pleass 5 4

Ij:j - "'1 :,5- i e *
m——— €4.9
MEAN = _ pn o

TiM=-11 = &8. 5250+

Cow,

2. 2495

2
= < 3. 2rasy
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Print Date: 25 Mar 2014 10:48:07

Scan 20 from chsenvice\chiuvt2014032502014-03-25 _chang703001.xms
PN

| Spectrum 14 / \ 0472 min, Scan; 20, Merged]
1007 (D o o _
75 —
51f.1
i N
0] w\/Se
s N/ N
— ~
M+1=519 0
259 581 14 —
_S
- - Exact Mass: 518.0778
28n 500 750 1000 1250
miz
Specum from . enice'chiia] 140325.2014-05-25_changTo3001 ams
Soan Mo: 20, Time: 0473 minuies
Mo averaging. Backgnound comecied
Comment 0.473 min. Scan: 20 Merged RIC: 4712584337
Falr Count & WW: 0 Formesa: Mone
CAS Moo MNone Acquired Range: 100.0 - 1250.0 méz
7f LR-MS
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Display Re

port

Analysis Info
Analysis Name
Method
Sample Name
Comment

Acquisition Date  6/26/2014 10:01:10 AM

D\Data\NCTU SERVICE\Data\201406264703001 553 ESl+_GD7_01_2024.d

Small molecule.m
703001 553 ESI+

NCTU
impact HD

Operator

Instrument 1819696.00164

Acquisition Parameter
Source Type ESI
Focus Active
Scan Begin 50 mfz
Scan End

1500 m/z

lon Polarity

Set Capillary

Set End Plate Offset
Set Charging Voliage
Set Corona

-50

Positive
4500V

2000 v
0 nA

Set Nebulizer
Set Dry Heater
Set Dry Gas

Set Divert Valve
Set APCI Heater

1.0 Bar
200°C
6.0 Vmin
Waste
o°C

ov

Intens.,
x108]

2.54

2,04

0.5

135.0438
0.0 it

555.0863

338.3416

703001 553 ESl+_GD7_01_2024.d: +M5, 0.6min #35

200

400 60O

800

1000 1200 1400 miz

Intens.
x1083

2.57
2.0
1.5
1.0
0.5

555.0863

553.0875

556.
552.0859

J

546.4882 I
i
1+

+M5, 0.6min 35

0852

l lssa.u&a'f
|

0.0
2000

1500

1000

500

555.0851

14
553.0859

1+ : E56.
5510878 |

1+ '

CzrHzzMN20.558, , 555.0851

1+

088g .
55?_U351+
i558.0887

545

549.0911

550 555

7f HR-MS

5158

560 565 miz



Voltage

800
600
400
200
| Al | 11X+J_T,7_-i¢
o m LI — i i
T T T I I
0 10 20 30 40 20
Time
Resulf Table (Uncal - D:|Documents |changwongjin|chang 702906)
Reten. Time Area Height Area Height W05
[min] [mv.s] [rriv] [%] [%%] [min]
1 5.888; 2,396 0.317; 0.0 0.0; 0.12
2 6.096 4.101] 0.520' 0.0 0.1} 0.12
3 9.592! 198.936 ! 15.585! 11! 2.0! 0.19
4 10.204! 6.123 0.471 0.0 0.1 0.25
i
5 10,5321 4.036 0.341 0.0 0.0 0.19
6 11,800, 3.878, 0,303, 0.0; 0.0} 0.19
7 15.924] 16435.199 | 754.252 93.2} 960, 0.33
8 17.344; 16.303 | 0.875 0.4, 0.1 0.31
9 19.536! 185,924 6.029! 11! 0.8! 0.46
10 21.308 104.960! 1402! 0.6! 0.2! 0.98
11 26.428 495.375 | 3195 28] 0.4 240
12 45,240 81921 1.010} 0.5} 0.1 1.01
13 50.260 95.109 0.960 0.5; 0.1 1.39
Total 17634.260 § 785.271; 100.0; 100.0;

7f chiral HPLC

SAMPLE ¢
o # : BE2

LAMP 4 : 589 nm

CONC 9. 84888 3 ml

CELL LG: 818 mm
TEMP CORR: +@. G8@837
IMNTERMAL: 1 min

SPECIFIC ROTATION Lol

COUMT  ColdC*3  TEMPC “Co
8l - 74.3747 20.8
d2 - V52457 20,8
B3 - P5.745F7 28.8
B4 - P, 1247 28.8
B3 - 75,8747 28.8
Be = 77V.3747 28.8
By = PF.7V497  28.8
88 - FE.2457  28.6
B33 - PR.6247 26.8
18 - 78,9937 208.7

MEAM = = 76, 93r2"°
TEH-12 = 1.3334
C.Y. = - 1.9931%

5159
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Chang706001

2014062419 28 (1.918) Cn (Cen,2, 80.00, Ht); Sm (Mn, 2x0.75); Sb (3,20.00 ); Cm x3.000) Scan ES+
. 4.59e7
100
Se .
Exact Mass: 470.1473
M+1=471
. 469.3
<
472.3
473.3
468.3
474.3
381.4
o S L L L L L L L L I E L L I I I L B O L L L I L L L L (L B L L I ““\m/Z
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

9a LR-MS
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Display Report

Analysis Info Acquisition Date  6/26/2014 3:14:43 PM
Analysis Name  D\Data\NCTU SERVICE\Data\20140626\706001 470 ESl+ GD3 01 2032.d

Method Small molecule.m Operator NCTU

Sample Name 706001 470 ESI+ Instrument  impact HD 1819696.00164
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 1.0 Bar
Focus Active Set Capillary 4500 v Set Dry Heater 200°C
Scan Begin 50 mfz Set End Plate Offset 500 Set Dry Gas 6.0 I/'min
Scan End 1500 m/z Set Charging Voltage 2000V Set Divert Valve Waste
Set Corona 0 nA Set APC| Heater 0°C
Intens, 706001 470 ESI+_GD3_01_2032.d: +MS, 0.5min #31
x106]
471.1549

0.84

0.61

0.44

02

1599686 309.2031
godl— HJ-.LLI.IJ....._* JO TV L.

200 400 600 ' 800 ' 1000 1200 ' 1400 miz

Intens. HMS, 0.5min #31
%1064 471.1549
0.84
0,64
AB9.1560
0,44
472.1877
024 468.1582 |, o
465.1601 i | | 4741577 483.1576
0.0 4?11;545 CasHuMz0,5e, , 471.1545
2000 i
1500 §
1+ :
10001 4659,1553 '
i 1+
500 1+ 1. 472157914
. 467.1572 01587 | | AT3ISATy,
) 465.1605 oo jaralsel
4625 465.0 4675 470.0 4725 475.0 4775 480.0 4825 miz
706001 470 ESI+_GD3_01_2032.d
Bruker Compass DataAnalysis 4.1 printed: 8/26/2014 1:06:36 PM by: NCTU Page 1 of 1
9a HR-MS

S164



Veitage

— [ibDocuments ‘changwongjinichang7DE002 - LW

+
¥
we |l o wmn = I0
- aQn -3 NS
3315 e o Bl LA
mTi1 Tl N I
T T T T T
10 20 30 40 50
Time
Racuit Tabis (Uncal - O |Documents  lchangwengiin|chang A0600Z - U]
Reten. Time Ares Height Ares Heig bt WS
[min] [mi.=] [rmiv] [%] [%=] [rmin]
1 5.404 7641 1.097 01 011
2 5.604 6.279 077 01 013
3 6932 4.144 0485 01 013
4 8200 B342.581 B03.542 57.6 016
5 9.668 a.078 0643 01 019
6 11.600 167.943 12 305 15 0.20
7 12 492 10,123 0404 0.0 038
B 15.036 15.206 0875 01 028
£l 15.628 3510 0.2 0.0 0.30
10 18.076 09.306 0338 0.0 038
11 21.208 11,359 0424 01 047
12 21.584 62796 2519 0.3 038
Towl BE47.971 EZ3.605 100.0
Reule Table (Uncal - D | Documents |changwongjin|chang AG0T - LW3)
Reten. Time Ares Hasght Ares Hasght Wos
[in] [mV.s] | V] | [%] | [s] | [rin]
No pesk to report

9a chiral HPLC

SAMPLE .+ ___
o o# T e
LAMP 4 S nm
901686 3.4
LG 818 my
RR: +&. oaasr

SPECIFIC ROTATION Cqq

FOUNT  cade-  Tampe oy
21 - 115862 19 4
i L T - P
B4 llf:
as b
a6 g
57 a2
45 - 1q 55
95 - 156061 195
18 - 15.ee81 |35

i
I

1.4955-
T 111452z

5165
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Transmittance [%]
40

20
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Wavenumber cm-1
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5.75
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0f

9
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D:\temp-files\FTIR files\201501\20150121\MIR_TR_DTGS_blank KBr_chang706001.0.dpt
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chang120821
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chang505101

2012051807 14 (0.959) Cn (Cen,2, 60.00, Ht); Sm (Mn, 2x0.75); Sb (3,40.00 ); Cm (11:20-2:10x5.000)
100+

NS
O V/Se\H
AN N <
O

Exact Mass: 556.1265

557.2

565.2
M+1=557

S

195.2 554.0

553.1
281.3
378.1

196.2 376.1
UL A R R R R R R L L R R R I R L R L R R L R R R R R L L R R L R R R R R R R LA AL Al RN AR RAARN RARR LA LA BRSNS
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Time [min.
Result Table (Uncal - D:|Documents |changwongjin|chang 501202 - UV)
Reten. Time Area Height Area Height
[min] [miv.s] [miv] [%] [%%]
1 5304, 83.097 | 11.850 0.3, 12
2 5.484 6&35£§ 7.343 0.2} 0.8
3 6.724 40,09 | 4.875 0.2} 0.5
ERE 13.612! 314,587 20,748 11! 21
5 14.464 | 209.1771 9,709 0.7! 1.0
6 17.648 1 26669, 1741 889.464 1 92,71 916
—t
7 19,288 136.842 | 4,170 0.5 0.4
8 20.372; 151.700; 4294 0.5; 0.4
E] 21,428 338,807 9,658 | 1.2} Lo
10 38,429 199,907 4108 0.7} 0.4
11 56,140 | 554.114! 4.324! 19! 0.4
Totl ; 28766.853 | 970.534 | 100.0} 100.0

9b chiral HPLC

SAMPLE ¢

10 # odll
LAMP 4 : 589 nm
CONC P8, 81868 .4,

CELL LG: 218 mm
TEMP CORR: +@. Ba@zy
INTERVAL: 1 min

SPECIFIC ROTATION (ol
COUNT  LCod<®»  TEMPC*C)

41 - P7.99%8 2.4
92 - 75,9993 29 4
43 - 77,4898  zp. s
g4 - 73,9933 2@ S
A3 - 54933 245
6 - 79,4993 2.5
47 - FT.59%3 2.5
98 - 78.99%7  za.5
|9 - 72,9957 @5
18 - 38 49997 29 5
MEFM = = V3. 4995+
TCN-12 = 1.3123*
oW, = - 1.6717%
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X-ray data



X-Ray ORTEP diagram of (3-isoselenocyanatopropane-1,1-diyl)dibenzene 1f

Table 1. Crystal data and structure refinement for mo_140308LT_Om.

Identification code mo_140308It_Om
Empirical formula C32 H30 N2 Se2
Formula weight 600.50

S174



Temperature

Wavelength

Crystal system

Space group

Unit cell dimensions

b = 10.0040(6) A

c =18.5854(11) A

Volume

Z

Density (calculated)
Absorption coefficient
F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [I>2sigma(l)]
R indices (all data)
Extinction coefficient

Largest diff. peak and hole

100(2) K
0.71073 A
Monoclinic
P21/n

a=14.8679(9) A 0= 90°.

B=98.871(2)°.
v =90°.

2731.3(3) A3

4

1.460 Mg/m3

2.731 mm-!

1216

0.30 x 0.30 x 0.10 mm3
1.636 to 26.381°.

-16<=h<=18, -12<=k<=12, -23<=|<=23

19190

5560 [R(int) = 0.0286]

99.7 %

Semi-empirical from equivalents
0.9485 and 0.7832

Full-matrix least-squares on F2
5560/0 /325

1.026

R1=0.0272, wR2 = 0.0575
R1 =0.0409, wR2 = 0.0615
n/a

0.427 and -0.371 e.A 3
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Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A 2x 103)

for mo_140308LT_Om. U(eq) is defined as one third of the trace of the orthogonalized Ui tensor.

X y z U(eq)

Se(1) 5341(1) 12366(1) 799(1) 29(1)
Se(2) 4032(1) -4739(1) 994(1) 24(1)
N(1) 5844(1) 9571(2) 1029(1) 28(1)
N(2) 3541(1) -1922(2) 994(1) 29(1)
c(1) 5644(2) 10679(2) 940(1) 22(1)
C(2) 6123(2) 8202(2) 1144(1) 23(1)
C@3) 6322(2) 7871(2) 1954(1) 19(1)
C(4) 6500(1) 6364(2) 2075(1) 15(1)
C(5) 7317(1) 5923(2) 1730(1) 15(1)
C(6) 7184(2) 5391(2) 1028(1) 21(1)
C(7) 7917(2) 5061(2) 685(1) 24(1)
C(8) 8799(2) 5232(2) 1044(1) 24(1)
C(9) 8942(2) 5748(2) 1745(1) 22(1)
C(10) 8205(2) 6092(2) 2084(1) 19(1)
C(11) 6589(1) 5955(2) 2870(1) 16(1)
C(12) 6320(2) 4670(2) 3036(1) 20(1)
C(13) 6390(2) 4242(2) 3751(1) 24(1)
C(14) 6739(2) 5088(2) 4314(1) 25(1)
C(15) 7018(2) 6359(2) 4157(1) 26(1)
C(16) 6943(2) 6795(2) 3442(1) 21(1)
c(17) 3733(2) -3044(2) 998(1) 22(1)
C(18) 3312(2) -533(2) 1073(1) 24(1)
C(19) 3492(2) -134(2) 1876(1) 19(1)
C(20) 3328(2) 1367(2) 1990(1) 18(1)
C(21) 2347(1) 1751(2) 1717(2) 16(1)
C(22) 2096(2) 2272(2) 1015(1) 22(1)
C(23) 1187(2) 2576(2) 751(1) 26(1)
C(24) 531(2) 2373(2) 1197(1) 27(1)
C(25) 772(2) 1890(2) 1892(1) 26(1)
C(26) 1671(2) 1583(2) 2147(1) 21(1)
C(27) 3603(1) 1769(2) 2787(1) 18(1)
C(28) 3842(2) 3087(2) 2945(1) 22(1)
C(29) 4083(2) 3515(2) 3660(1) 28(1)
C(30) 4092(2) 2616(2) 4225(1) 28(1)
C(31) 3860(2) 1305(2) 4074(1) 26(1)
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C(32) 3616(2) 878(2) 3361(1) 23(1)
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Table3.  Bond lengths [A ] and angles [°] for mo_140308LT_Om.

Se(1)-C(1) 1.756(2)
Se(2)-C(17) 1.754(2)
N(1)-C(1) 1.153(3)
N(1)-C(2) 1.437(3)
N(2)-C(17) 1.158(3)
N(2)-C(18) 1.444(3)
C(2)-C(3) 1.526(3)
C(2)-H(1) 0.9900
C(2)-H(15) 0.9900
C(3)-C(4) 1.541(3)
C(3)-H(3) 0.9900
C(3)-H(2) 0.9900
C(4)-C(11) 1.519(3)
C(4)-C(5) 1.524(3)
C(4)-H(14) 1.0000
C(5)-C(10) 1.391(3)
C(5)-C(6) 1.393(3)
C(6)-C(7) 1.385(3)
C(6)-H(8) 0.9500
C(7)-C(8) 1.387(3)
C(7)-H(4) 0.9500
C(8)-C(9) 1.386(3)
C(8)-H(5) 0.9500
C(9)-C(10) 1.390(3)
C(9)-H(6) 0.9500
C(10)-H(7) 0.9500
C(11)-C(16) 1.394(3)
C(11)-C(12) 1.395(3)
C(12)-C(13) 1.385(3)
C(12)-H(13) 0.9500
C(13)-C(14) 1.383(3)
C(13)-H(9) 0.9500
C(14)-C(15) 1.382(3)
C(14)-H(10) 0.9500
C(15)-C(16) 1.387(3)
C(15)-H(11) 0.9500
C(16)-H(12) 0.9500
C(18)-C(19) 1.528(3)
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C(18)-H(29)
C(18)-H(30)
C(19)-C(20)
C(19)-H(17)
C(19)-H(16)
C(20)-C(21)
C(20)-C(27)
C(20)-H(28)
C(21)-C(26)
C(21)-C(22)
C(22)-C(23)
C(22)-H(22)
C(23)-C(24)
C(23)-H(18)
C(24)-C(25)
C(24)-H(19)
C(25)-C(26)
C(25)-H(20)
C(26)-H(21)
C(27)-C(28)
C(27)-C(32)
C(28)-C(29)
C(28)-H(27)
C(29)-C(30)
C(29)-H(26)
C(30)-C(31)
C(30)-H(25)
C(31)-C(32)
C(31)-H(24)
C(32)-H(23)

C(1)-N(1)-C(2)
C(17)-N(2)-C(18)
N(1)-C(1)-Se(1)
N(1)-C(2)-C(3)
N(1)-C(2)-H()
C3)-C(2)-HQ)
N(1)-C(2)-H(15)
C(3)-C(2)-H(15)
H(1)-C(2)-H(15)

0.9900
0.9900
1.542(3)
0.9900
0.9900
1.519(3)
1.528(3)
1.0000
1.387(3)
1.402(3)
1.399(3)
0.9500
1.389(3)
0.9500
1.374(3)
0.9500
1.381(3)
0.9500
0.9500
1.385(3)
1.389(3)
1.390(3)
0.9500
1.381(3)
0.9500
1.374(3)
0.9500
1.386(3)
0.9500
0.9500

178.2(2)
173.8(2)
179.7(2)
111.16(17)
109.4
109.4
109.4
109.4
108.0
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C(2)-C(3)-C(4)
C(2)-C(3)-HE)
C(4)-C(3)-HEB)
C(2)-C(3)-H(@)
C(4)-C(3)-H()
H(3)-C(3)-H(2)
C(11)-C(4)-C(5)
C(11)-C(4)-C(3)
C(5)-C(4)-C(3)
C(11)-C(4)-H(14)
C(5)-C(4)-H(14)
C(3)-C(4)-H(14)
C(10)-C(5)-C(6)
C(10)-C(5)-C(4)
C(6)-C(5)-C(4)
C(7)-C(6)-C(5)
C(7)-C(6)-H(8)
C(5)-C(6)-H(8)
C(6)-C(7)-C(8)
C(6)-C(7)-H(4)
C(8)-C(7)-H(4)
C(9)-C(8)-C(7)
C(9)-C(8)-H(5)
C(7)-C(8)-H()
C(8)-C(9)-C(10)
C(8)-C(9)-H(6)
C(10)-C(9)-H(6)
C(9)-C(10)-C(5)
C(9)-C(10)-H(7)
C(5)-C(10)-H(7)
C(16)-C(11)-C(12)
C(16)-C(11)-C(4)
C(12)-C(11)-C(4)
C(13)-C(12)-C(11)
C(13)-C(12)-H(13)
C(11)-C(12)-H(13)
C(14)-C(13)-C(12)
C(14)-C(13)-H(9)
C(12)-C(13)-H(9)
C(15)-C(14)-C(13)

110.99(16)
109.4
109.4
109.4
109.4
108.0
112.11(16)
113.05(16)
110.65(16)
106.9
106.9
106.9
118.5(2)
121.66(18)
119.79(18)
120.9(2)
1196
1196
120.1(2)
119.9
119.9
119.7(2)
120.2
120.2
120.0(2)
120.0
120.0
120.82(19)
1196
119.6
118.32(18)
123.08(18)
118.59(17)
121.02(19)
1195
1195
120.0(2)
120.0
120.0
119.6(2)

5180



C(15)-C(14)-H(10)
C(13)-C(14)-H(10)
C(14)-C(15)-C(16)
C(14)-C(15)-H(11)
C(16)-C(15)-H(11)
C(15)-C(16)-C(11)
C(15)-C(16)-H(12)
C(11)-C(16)-H(12)
N(2)-C(17)-Se(2)

N(2)-C(18)-C(19)

N(2)-C(18)-H(29)

C(19)-C(18)-H(29)
N(2)-C(18)-H(30)

C(19)-C(18)-H(30)
H(29)-C(18)-H(30)
C(18)-C(19)-C(20)
C(18)-C(19)-H(17)
C(20)-C(19)-H(17)
C(18)-C(19)-H(16)
C(20)-C(19)-H(16)
H(17)-C(19)-H(16)
C(21)-C(20)-C(27)
C(21)-C(20)-C(19)
C(27)-C(20)-C(19)
C(21)-C(20)-H(28)
C(27)-C(20)-H(28)
C(19)-C(20)-H(28)
C(26)-C(21)-C(22)
C(26)-C(21)-C(20)
C(22)-C(21)-C(20)
C(23)-C(22)-C(21)
C(23)-C(22)-H(22)
C(21)-C(22)-H(22)
C(24)-C(23)-C(22)
C(24)-C(23)-H(18)
C(22)-C(23)-H(18)
C(25)-C(24)-C(23)
C(25)-C(24)-H(19)
C(23)-C(24)-H(19)
C(24)-C(25)-C(26)

120.2
120.2
120.6(2)
119.7
119.7
120.47(19)
119.8
119.8
179.2(2)
109.99(17)
109.7
109.7
109.7
109.7
108.2
112.39(16)
109.1
109.1
109.1
109.1
107.9
110.87(17)
111.39(17)
111.45(16)
107.6
107.6
107.6
118.0(2)
121.42(18)
120.54(19)
120.7(2)
119.7
119.7
119.3(2)
120.4
120.4
120.4(2)
119.8
119.8
120.0(2)
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C(24)-C(25)-H(20)
C(26)-C(25)-H(20)
C(25)-C(26)-C(21)
C(25)-C(26)-H(21)
C(21)-C(26)-H(21)
C(28)-C(27)-C(32)
C(28)-C(27)-C(20)
C(32)-C(27)-C(20)
C(27)-C(28)-C(29)
C(27)-C(28)-H(27)
C(29)-C(28)-H(27)
C(30)-C(29)-C(28)
C(30)-C(29)-H(26)
C(28)-C(29)-H(26)
C(31)-C(30)-C(29)
C(31)-C(30)-H(25)
C(29)-C(30)-H(25)
C(30)-C(31)-C(32)
C(30)-C(31)-H(24)
C(32)-C(31)-H(24)
C(31)-C(32)-C(27)
C(31)-C(32)-H(23)
C(27)-C(32)-H(23)

120.0
120.0
121.6(2)
119.2
119.2
118.36(18)
118.54(17)
123.09(18)
121.03(19)
119.5
119.5
119.9(2)
120.1
120.1
119.6(2)
120.2
120.2
120.6(2)
119.7
119.7
120.5(2)
119.7
119.7

Symmetry transformations used to generate equivalent atoms:
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Table 4.  Anisotropic displacement parameters (A 2x 103) for mo_140308LT_Om. The anisotropic

displacement factor exponent takes the form: -2x?[ hZ a*2Ull + ... +2hka*b* Ul2]

Ull U22 U33 U23 U13 U12

Se(1) 27(1) 19(1) 43(1) 8(1) 10(1) 6(1)
Se(2) 24(1) 20(1) 27(1) -3(1) 3(1) 2(1)
N(1) 26(1) 20(1) 38(1) 7(1) 2(1) 5(1)
N(2) 26(1) 26(1) 35(1) -8(1) 6(1) 3(1)
c(1) 17(1) 26(1) 22(1) 3(1) 4(1) 0(1)
c(2) 20(1) 16(1) 31(1) 4(1) 2(1) 5(1)
C@3) 16(1) 16(1) 27(1) 0(1) 6(1) 2(1)
C(4) 10(1) 14(1) 20(1) -2(1) 2(1) 0(1)
C(5) 14(1) 10(1) 21(1) 3(1) 3(1) 1(1)
C(6) 19(1) 19(1) 25(1) -2(1) 2(1) -1(1)
c(7) 27(1) 23(1) 24(1) -3(1) 7(1) 1(1)
C(8) 23(1) 20(1) 32(1) 5(1) 14(1) 8(1)
C(9) 13(1) 23(1) 32(1) 8(1) 3(1) 2(1)
C(10) 18(1) 17(1) 20(1) 3(1) 3(1) 1(1)
C(11) 11(1) 18(1) 22(1) 0(1) 5(1) 2(1)
C(12) 18(1) 18(1) 24(1) -3(1) 4(1) -1(1)
C(13) 26(1) 18(1) 30(1) 3(1) 7(1) -1(1)
C(14) 25(1) 31(1) 19(1) 3(1) 5(1) 1(1)
C(15) 24(1) 29(1) 23(1) -6(1) 2(1) -4(1)
C(16) 20(1) 20(1) 25(1) -2(1) 7(1) -5(1)
Cc(17) 18(1) 29(1) 18(1) -6(1) 4(1) 1(1)
C(18) 24(1) 19(1) 29(1) -4(1) 2(1) 7(1)
C(19) 16(1) 17(1) 24(1) 1(1) 3(1) 3(1)
C(20) 15(1) 17(1) 22(1) 1(1) 5(1) -1(1)
c(21) 15(1) 13(1) 19(1) -3(1) 1(1) 1(1)
C(22) 29(1) 15(1) 25(1) -3(1) 6(1) -1(1)
C(23) 30(1) 20(1) 25(1) -1(1) 7(2) 3(1)
C(24) 19(1) 20(1) 39(1) -8(1) -3(1) 5(1)
C(25) 19(1) 25(1) 34(1) -6(1) 5(1) -1(1)
C(26) 22(1) 19(1) 22(1) -3(1) 5(1) 0(1)
c(27) 11(1) 20(1) 21(1) 0(1) -1(1) 4(1)
C(28) 20(1) 22(1) 23(1) 8(1) 0(1) 3(1)
C(29) 26(1) 22(1) 33(1) -5(1) -4(1) -1(1)
C(30) 20(1) 43(1) 20(1) -6(1) -2(1) 10(1)
C(31) 20(1) 37(1) 24(1) 10(1) 8(1) A(1)
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C(32) 17(1) 22(1) 30(1) 4(1) 4(1) -2(1)
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Table 5.  Hydrogen coordinates ( x 104) and isotropic  displacement parameters (A 2x 10 3)

for mo_140308LT_Om.

X y z U(eq)

H(1) 6675 8040 920 28
H(15) 5635 7607 904 28
H(3) 5798 8142 2191 23
H(2) 6862 8382 2183 23
H(14) 5957 5885 1811 18
H(8) 6582 5253 782 25
H(4) 7816 4716 203 29
H(5) 9302 4997 811 29
H(6) 9545 5866 1993 27
H(7) 8308 6447 2564 22
H(13) 6084 4079 2652 24
H(9) 6199 3366 3855 29
H(10) 6787 4798 4805 30
H(11) 7263 6940 4543 31
H(12) 7135 7672 3342 25
H(29) 2662 -387 876 29
H(30) 3682 32 793 29
H(17) 4130 -356 2079 23
H(16) 3089 -661 2146 23
H(28) 3723 1876 1696 21
H(22) 2549 2420 714 27
H(18) 1020 2918 272 31
H(19) -89 2570 1020 32
H(20) 322 1767 2197 31
H(21) 1830 1249 2628 25
H(27) 3842 3709 2558 27
H(26) 4240 4424 3760 34
H(25) 4258 2902 4715 34
H(24) 3867 685 4463 32
H(23) 3457 -31 3265 27
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X-Ray ORTEP diagram of 2-iminoselenazole 5f
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Table 1. Crystal data and structure refinement for ch13687.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 24.99°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [I>2sigma(l)]
R indices (all data)

Absolute structure parameter

Largest diff. peak and hole

ch13687

C29 H24 N2 02 Se

511.46

200(2) K

0.71073 A

Orthorhombic

P212121

a=8.7794(3) A a=90°,
b =14.6701(4) A B=90°.
¢ =37.5122(10) A y =90°.
4831.4(2) A3

8

1.406 Mg/m3

1.583 mm-1

2096

0.78 x 0.74 x 0.67 mm3

2.70 to 25.00°.

-3<=h<=9, -17<=k<=17, -44<=|<=44
19306

8037 [R(int) = 0.0336]

95.9 %

multi-scan

0.4168 and 0.3714

Full-matrix least-squares on F2
8037/0/613

1.011

R1 =0.0350, wR2 = 0.0679
R1=0.0453, wR2 = 0.0708

0.023(7)

0.279 and -0.581 e.A 3
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Table 2. Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A 2x 103)

for ch13687. U(eq) is defined as one third of the trace of the orthogonalized Ui tensor.

X y z U(eq)
C@1) 7308(4) 489(2) 9791(1) 28(1)
C(2) 7920(4) 18(2) 10373(1) 30(1)
C(3) 6801(4) 414(2) 10581(1) 38(1)
C(4) 6487(5) 67(3) 10917(1) 48(1)
C(5) 7285(5) -663(3) 11049(1) 48(1)
C(6) 8414(5) -1043(2) 10847(1) 45(1)
C@) 8753(4) -711(2) 10513(1) 37(1)
C(8) 9257(4) 1037(2) 9375(1) 27(2)
C(9) 10458(4) 327(2) 9464(1) 32(1)
C(10) 11072(5) -1226(2) 9462(1) 52(1)
C(11) 9619(4) 1958(2) 9547(1) 36(1)
C(12) 8559(4) 2697(2) 9414(1) 32(1)
C(13) 8632(5) 3001(2) 9064(1) 44(1)
C(14) 7650(5) 3666(3) 8941(1) 54(1)
C(15) 6603(6) 4049(3) 9170(1) 58(1)
C(16) 6534(5) 3765(3) 9518(1) 63(1)
C(17) 7502(5) 3090(3) 9638(1) 47(1)
C(18) 6551(4) 741(2) 9195(1) 29(1)
C(19) 6951(4) 771(2) 8808(1) 32(1)
C(20) 7774(4) 21(2) 8663(1) 36(1)
C(21) 8126(5) 2(2) 8309(1) 40(1)
C(22) 7709(4) 721(2) 8084(1) 35(1)
C(23) 6907(4) 1481(2) 8226(1) 33(1)
C(24) 6524(4) 1473(2) 8596(1) 36(1)
C(25) 6564(5) 2214(2) 8003(1) 45(1)
C(26) 6961(5) 2201(3) 7652(1) 46(1)
C(27) 7718(5) 1452(3) 7504(1) 47(1)
C(28) 8084(4) 730(2) 7712(1) 42(1)
C(29) 5154(4) 621(2) 9324(1) 32(1)
C(30) 7617(4) 7512(2) 8536(1) 29(1)
C(31) 7189(4) 7385(2) 9142(1) 30(1)
C(32) 8126(5) 6678(2) 9253(1) 44(1)
C(33) 8614(5) 6625(3) 9601(1) 52(1)
C(34) 8178(5) 7282(3) 9845(1) 48(1)
C(35) 7227(5) 7975(3) 9742(1) 43(1)
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C(36)
C(37)
C(38)
C(39)
C(40)
C(41)
C(42)
C(43)
C(44)
C(45)
C(46)
C(47)
C(48)
C(49)
C(50)
C(51)
C(52)
C(53)
C(54)
C(55)
C(56)
C(57)
C(58)
N(1)

N(2)

N(3)

N(4)

O(1)

0(2)

0(3)

O(4)

Se(1)
Se(2)

6724(4)
5638(4)
4427(4)
3846(5)
5370(4)
6532(4)
6332(5)
7424(6)
8687(6)
8908(5)
7828(5)
8325(4)
7896(4)
8359(4)
7991(4)
7206(5)
6758(5)
7058(4)
6846(5)
7195(5)
7945(5)
8356(5)
9715(4)
7714(3)
8332(3)
7164(3)
6649(3)

11720(3)
9994(3)
3198(3)
4852(3)
5124(1)
9790(1)

8030(2)
7206(2)
7803(2)
9289(2)
6193(2)
5584(2)
5266(2)
4701(3)
4443(3)
4760(3)
5325(2)
7638(2)
7742(2)
7117(2)
7239(2)
8027(3)
8664(2)
8521(2)
8149(3)
7484(4)
6690(4)
6568(3)
7712(2)

724(2)

322(2)
7512(2)
7443(2)

514(2)
-514(1)
7533(2)
8677(1)

435(1)
7614(1)

9393(1)
8093(1)
8264(1)
8464(1)
8184(1)
8011(1)
7666(1)
7511(1)
7699(1)
8035(1)
8190(1)
7930(1)
7544(1)
7296(1)
6927(1)
6824(1)
7080(1)
7432(1)
6452(1)
6217(1)
6324(1)
6673(1)
8059(1)
9448(1)

10027(1)
8182(1)
8787(1)
9567(1)
9382(1)
8357(1)
8273(1)
9819(1)
8558(1)

36(1)
30(1)
30(1)
52(1)
36(1)
37(1)
50(1)
63(1)
63(1)
60(1)
45(1)
27(1)
30(1)
38(1)
39(1)
45(1)
45(1)
38(1)
59(1)
67(1)
62(1)
51(1)
31(1)
28(1)
33(1)
26(1)
30(1)
46(1)
39(1)
45(1)
38(1)
35(1)
34(1)
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Table 3.  Bond lengths [A] and angles [°] for ch13687.

C(1)-NE@)
C(1)-N(1)
C(1)-Se(1)
C(2)-CE)
C(2)-C(7)
C(2)-N(@2)
C(3)-C(4)
C(3)-H()
C(4)-C()
C(4)-H(4)
C(5)-C(6)
C(E)-HE)
C(6)-C(7)
C(6)-H(6)
C(N)-H({)
C(8)-N(1)
C(8)-C(9)
C(8)-C(11)
C(8)-H(8)
C(9)-0(1)
C(9)-0(2)
C(10)-0(2)
C(10)-H(10A)
C(10)-H(10B)
C(10)-H(10C)
C(11)-C(12)
C(11)-H(11A)
C(11)-H(11B)
C(12)-C(17)
C(12)-C(13)
C(13)-C(14)
C(13)-H(13)
C(14)-C(15)
C(14)-H(14)
C(15)-C(16)
C(15)-H(15)
C(16)-C(17)
C(16)-H(16)

1.285(4)
1.379(4)
1.922(3)
1.383(5)
1.399(4)
1.420(4)
1.385(5)
0.9500
1.373(5)
0.9500
1.366(5)
0.9500
1.375(4)
0.9500
0.9500
1.457(4)
1.520(5)
1.530(4)
1.0000
1.205(4)
1.335(4)
1.442(4)
0.9800
0.9800
0.9800
1.513(5)
0.9900
0.9900
1.379(5)
1.389(4)
1.380(5)
0.9500
1.376(6)
0.9500
1.372(5)
0.9500
1.381(5)
0.9500

$190



C(17)-H(17)
C(18)-C(29)
C(18)-N(1)

C(18)-C(19)
C(19)-C(24)
C(19)-C(20)
C(20)-C(21)
C(20)-H(20)
C(21)-C(22)
C(21)-H(21)
C(22)-C(23)
C(22)-C(28)
C(23)-C(25)
C(23)-C(24)
C(24)-H(24)
C(25)-C(26)
C(25)-H(25)
C(26)-C(27)
C(26)-H(26)
C(27)-C(28)
C(27)-H(27)
C(28)-H(28)
C(29)-Se(1)
C(29)-H(29)
C(30)-N(4)

C(30)-N(3)

C(30)-Se(2)
C(31)-C(32)
C(31)-C(36)
C(31)-N(4)

C(32)-C(33)
C(32)-H(32)
C(33)-C(34)
C(33)-H(33)
C(34)-C(35)
C(34)-H(34)
C(35)-C(36)
C(35)-H(35)
C(36)-H(36)
C(37)-N(3)

0.9500
1.331(5)
1.395(4)
1.491(4)
1.354(4)
1.424(4)
1.365(4)
0.9500
1.399(4)
0.9500
1.421(5)
1.437(4)
1.396(4)
1.430(4)
0.9500
1.362(5)
0.9500
1.398(5)
0.9500
1.355(5)
0.9500
0.9500
1.875(3)
0.9500
1.272(4)
1.388(4)
1.916(3)
1.389(5)
1.397(4)
1.415(4)
1.373(5)
0.9500
1.384(5)
0.9500
1.372(5)
0.9500
1.381(5)
0.9500
0.9500
1.451(4)

5191



C(37)-C(38)
C(37)-C(40)
C(37)-H(37)
C(38)-0(3)
C(38)-0(4)
C(39)-0(4)
C(39)-H(39A)
C(39)-H(39B)
C(39)-H(39C)
C(40)-C(41)
C(40)-H(40A)
C(40)-H(40B)
C(41)-C(46)
C(41)-C(42)
C(42)-C(43)
C(42)-H(42)
C(43)-C(44)
C(43)-H(43)
C(44)-C(45)
C(44)-H(44)
C(45)-C(46)
C(45)-H(45)
C(46)-H(46)
C(47)-C(58)
C(47)-N(3)
C(47)-C(48)
C(48)-C(49)
C(48)-C(53)
C(49)-C(50)
C(49)-H(49)
C(50)-C(51)
C(50)-C(57)
C(51)-C(52)
C(51)-C(54)
C(52)-C(53)
C(52)-H(52)
C(53)-H(53)
C(54)-C(55)
C(54)-H(54)
C(55)-C(56)

1.518(4)
1.543(4)
1.0000
1.202(4)
1.335(4)
1.449(4)
0.9800
0.9800
0.9800
1.503(5)
0.9900
0.9900
1.375(5)
1.388(5)
1.394(6)
0.9500
1.368(6)
0.9500
1.355(6)
0.9500
1.388(5)
0.9500
0.9500
1.318(5)
1.404(4)
1.502(4)
1.369(4)
1.422(5)
1.433(5)
0.9500
1.400(5)
1.406(5)
1.397(5)
1.441(5)
1.363(5)
0.9500
0.9500
1.349(6)
0.9500
1.397(6)
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C(55)-H(55)
C(56)-C(57)
C(56)-H(56)
C(57)-H(57)
C(58)-Se(2)
C(58)-H(58)

N(2)-C(1)-N(1)
N(2)-C(1)-Se(1)
N(1)-C(1)-Se(1)
C(3)-C(2)-C(7)
C(3)-C(2)-N(2)
C(7)-C(2)-N(2)
C(2)-C(3)-C(4)
C(2)-C(3)-H@B)
C(4)-C(3)-H@B)
C(5)-C(4)-C(3)
C(5)-C(4)-H(4)
C(3)-C(4)-H(4)
C(6)-C(5)-C(4)
C(6)-C(5)-H(5)
C(4)-C(5)-H(5)
C(5)-C(6)-C(7)
C(5)-C(6)-H(6)
C(7)-C(6)-H(6)
C(6)-C(7)-C(2)
C(6)-C(7)-H(7)
C(2)-C(7)-H(7)
N(1)-C(8)-C(9)
N(1)-C(8)-C(11)
C(9)-C(8)-C(11)
N(1)-C(8)-H(8)
C(9)-C(8)-H(8)
C(11)-C(8)-H(8)
0(1)-C(9)-0(2)
0O(1)-C(9)-C(8)
0(2)-C(9)-C(8)

0(2)-C(10)-H(10A)
0(2)-C(10)-H(10B)
H(10A)-C(10)-H(10B)

0.9500
1.369(5)
0.9500
0.9500
1.878(3)
0.9500

120.6(3)
130.7(2)
108.6(2)
118.6(3)
124.5(3)
116.8(3)
120.1(3)
120.0
120.0
120.8(4)
1196
1196
119.2(4)
120.4
120.4
121.2(4)
119.4
119.4
120.0(3)
120.0
120.0
112.8(3)
113.1(3)
111.6(3)
106.2
106.2
106.2
124.4(3)
123.5(3)
111.8(3)
109.5
109.5
109.5
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0(2)-C(10)-H(10C)

H(10A)-C(10)-H(10C)
H(10B)-C(10)-H(10C)

C(12)-C(11)-C(8)

C(12)-C(11)-H(11A)

C(8)-C(11)-H(11A)

C(12)-C(11)-H(11B)

C(8)-C(11)-H(11B)

H(11A)-C(11)-H(11B)

C(17)-C(12)-C(13)
C(17)-C(12)-C(11)
C(13)-C(12)-C(11)
C(14)-C(13)-C(12)
C(14)-C(13)-H(13)
C(12)-C(13)-H(13)
C(15)-C(14)-C(13)
C(15)-C(14)-H(14)
C(13)-C(14)-H(14)
C(16)-C(15)-C(14)
C(16)-C(15)-H(15)
C(14)-C(15)-H(15)
C(15)-C(16)-C(17)
C(15)-C(16)-H(16)
C(17)-C(16)-H(16)
C(16)-C(17)-C(12)
C(16)-C(17)-H(17)
C(12)-C(17)-H(17)
C(29)-C(18)-N(1)

C(29)-C(18)-C(19)
N(1)-C(18)-C(19)

C(24)-C(19)-C(20)
C(24)-C(19)-C(18)
C(20)-C(19)-C(18)
C(21)-C(20)-C(19)
C(21)-C(20)-H(20)
C(19)-C(20)-H(20)
C(20)-C(21)-C(22)
C(20)-C(21)-H(21)
C(22)-C(21)-H(21)
C(21)-C(22)-C(23)

109.5
109.5
109.5
111.4(3)
109.3
109.3
109.3
109.3
108.0
118.3(3)
120.8(3)
120.9(3)
120.8(4)
1196
1196
119.9(4)
120.0
120.0
119.8(4)
120.1
120.1
120.1(4)
119.9
119.9
121.0(4)
1195
1195
115.0(3)
125.2(3)
119.3(3)
120.3(3)
121.8(3)
117.9(3)
120.2(3)
119.9
119.9
120.7(3)
119.6
119.6
119.8(3)
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C(21)-C(22)-C(28)
C(23)-C(22)-C(28)
C(25)-C(23)-C(22)
C(25)-C(23)-C(24)
C(22)-C(23)-C(24)
C(19)-C(24)-C(23)
C(19)-C(24)-H(24)
C(23)-C(24)-H(24)
C(26)-C(25)-C(23)
C(26)-C(25)-H(25)
C(23)-C(25)-H(25)
C(25)-C(26)-C(27)
C(25)-C(26)-H(26)
C(27)-C(26)-H(26)
C(28)-C(27)-C(26)
C(28)-C(27)-H(27)
C(26)-C(27)-H(27)
C(27)-C(28)-C(22)
C(27)-C(28)-H(28)
C(22)-C(28)-H(28)
C(18)-C(29)-Se(1)
C(18)-C(29)-H(29)
Se(1)-C(29)-H(29)
N(4)-C(30)-N(3)
N(4)-C(30)-Se(2)
N(3)-C(30)-Se(2)
C(32)-C(31)-C(36)
C(32)-C(31)-N(4)
C(36)-C(31)-N(4)
C(33)-C(32)-C(31)
C(33)-C(32)-H(32)
C(31)-C(32)-H(32)
C(32)-C(33)-C(34)
C(32)-C(33)-H(33)
C(34)-C(33)-H(33)
C(35)-C(34)-C(33)
C(35)-C(34)-H(34)
C(33)-C(34)-H(34)
C(34)-C(35)-C(36)
C(34)-C(35)-H(35)

122.2(3)
118.0(3)
119.2(3)
122.6(3)
118.2(3)
120.8(3)
1196
1196
120.9(4)
1195
1195
121.1(3)
1195
1195
119.9(3)
120.1
120.1
120.9(4)
1195
1195
113.2(3)
123.4
123.4
121.1(3)
129.8(2)
109.0(2)
118.4(3)
121.7(3)
119.7(3)
120.8(4)
119.6
119.6
120.2(4)
119.9
119.9
119.8(3)
120.1
120.1
120.3(4)
119.8
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C(36)-C(35)-H(35)
C(35)-C(36)-C(31)
C(35)-C(36)-H(36)
C(31)-C(36)-H(36)
N(3)-C(37)-C(38)
N(3)-C(37)-C(40)
C(38)-C(37)-C(40)
N(3)-C(37)-H(37)
C(38)-C(37)-H(37)
C(40)-C(37)-H(37)
0(3)-C(38)-0(4)
0(3)-C(38)-C(37)
0(4)-C(38)-C(37)
0(4)-C(39)-H(39A)
0(4)-C(39)-H(39B)
H(39A)-C(39)-H(39B)
0(4)-C(39)-H(39C)
H(39A)-C(39)-H(39C)
H(39B)-C(39)-H(39C)
C(41)-C(40)-C(37)
C(41)-C(40)-H(40A)
C(37)-C(40)-H(40A)
C(41)-C(40)-H(40B)
C(37)-C(40)-H(40B)
H(40A)-C(40)-H(40B)
C(46)-C(41)-C(42)
C(46)-C(41)-C(40)
C(42)-C(41)-C(40)
C(41)-C(42)-C(43)
C(41)-C(42)-H(42)
C(43)-C(42)-H(42)
C(44)-C(43)-C(42)
C(44)-C(43)-H(43)
C(42)-C(43)-H(43)
C(45)-C(44)-C(43)
C(45)-C(44)-H(44)
C(43)-C(44)-H(44)
C(44)-C(45)-C(46)
C(44)-C(45)-H(45)
C(46)-C(45)-H(45)

119.8
120.4(3)
119.8
119.8
111.8(3)
112.9(3)
110.9(3)
107.0
107.0
107.0
124.0(3)
124.1(3)
111.7(3)
1095
1095
1095
1095
1095
1095
111.9(3)
109.2
109.2
109.2
109.2
107.9
117.9(4)
121.0(3)
121.1(4)
120.1(4)
119.9
119.9
120.4(4)
119.8
119.8
120.1(4)
120.0
120.0
119.8(4)
120.1
120.1
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C(41)-C(46)-C(45)
C(41)-C(46)-H(46)
C(45)-C(46)-H(46)
C(58)-C(47)-N(3)
C(58)-C(47)-C(48)
N(3)-C(47)-C(48)
C(49)-C(48)-C(53)
C(49)-C(48)-C(47)
C(53)-C(48)-C(47)
C(48)-C(49)-C(50)
C(48)-C(49)-H(49)
C(50)-C(49)-H(49)
C(51)-C(50)-C(57)
C(51)-C(50)-C(49)
C(57)-C(50)-C(49)
C(52)-C(51)-C(50)
C(52)-C(51)-C(54)
C(50)-C(51)-C(54)
C(53)-C(52)-C(51)
C(53)-C(52)-H(52)
C(51)-C(52)-H(52)
C(52)-C(53)-C(48)
C(52)-C(53)-H(53)
C(48)-C(53)-H(53)
C(55)-C(54)-C(51)
C(55)-C(54)-H(54)
C(51)-C(54)-H(54)
C(54)-C(55)-C(56)
C(54)-C(55)-H(55)
C(56)-C(55)-H(55)
C(57)-C(56)-C(55)
C(57)-C(56)-H(56)
C(55)-C(56)-H(56)
C(56)-C(57)-C(50)
C(56)-C(57)-H(57)
C(50)-C(57)-H(57)
C(47)-C(58)-Se(2)
C(47)-C(58)-H(58)
Se(2)-C(58)-H(58)
C(1)-N(1)-C(18)

121.7(4)
119.2
119.2
115.8(3)
125.3(3)
118.7(3)
119.4(3)
120.8(3)
119.7(3)
120.5(3)
119.8
119.8
120.3(4)
118.7(3)
121.0(4)
120.1(3)
121.4(4)
118.5(4)
120.6(4)
119.7
119.7
120.7(3)
119.7
119.7
119.5(4)
1203
1203
121.5(4)
119.3
119.3
120.5(4)
119.7
119.7
119.7(4)
120.2
120.2
113.2(2)
123.4
123.4
116.8(3)
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C(1)-N(1)-C(8)
C(18)-N(1)-C(8)
C(1)-N(2)-C(2)
C(30)-N(3)-C(47)
C(30)-N(3)-C(37)
C(47)-N(3)-C(37)
C(30)-N(4)-C(31)
C(9)-0(2)-C(10)
C(38)-0(4)-C(39)
C(29)-Se(1)-C(1)
C(58)-Se(2)-C(30)

119.6(3)
123.2(3)
120.8(3)
115.9(3)
118.9(3)
123.9(3)
118.5(3)
115.0(3)
116.0(3)

85.75(15)
85.94(15)

Symmetry transformations used to generate equivalent atoms:
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Table 4.

displacement factor exponent takes the form: -2n2[ h2a*2U + ... + 2 h k a* b* U12]

Anisotropic displacement parameters (A 2x 103)for ch13687. The anisotropic

Ull U22 U33 U23 U13 U12
c(1) 27(2) 26(2) 31(2) 4(2) 1(2) 0(2)
c(2) 25(2) 34(2) 30(2) 2(2) -3(2) -9(2)
C@3) 40(2) 41(2) 34(2) 3(2) -2(2) 1(2)
c() 46(3) 60(3) 37(2) 1(2) 3(2) -6(2)
C(5) 55(3) 54(3) 33(2) 7(2) -3(2) -14(2)
C(6) 53(3) 43(2) 39(2) 11(2) -15(2) -4(2)
() 33(2) 44(2) 35(2) 0(2) -4(2) 4(2)
Cc(8) 17(2) 34(2) 29(2) 4(2) 0(1) -3(1)
Cc(9) 27(2) 42(2) 28(2) 8(2) 5(2) -3(2)
C(10) 45(3) 42(2) 68(3) 12(2) 5(2) 16(2)
C(11) 32(2) 37(2) 38(2) 8(2) -4(2) -6(2)
C(12) 29(2) 31(2) 37(2) 1(2) 2(2) -4(2)
C(13) 46(3) 40(2) 47(2) 4(2) 6(2) 7(2)
C(14) 63(3) 50(2) 50(2) 102) -2(2) 8(2)
C(15) 58(3) 47(2) 70(3) 7(2) -6(2) 22(2)
C(16) 54(3) 66(3) 68(3) 7(2) 102) 17(3)
Cc(17) 46(3) 52(2) 44(2) 5(2) 3(2) 6(2)
C(18) 29(2) 29(2) 29(2) 6(1) 1(2) 5(2)
C(19) 23(2) 35(2) 37(2) 5(2) -4(2) 1(2)
C(20) 37(2) 31(2) 40(2) 2(2) -2(2) 4(2)
c(21) 41(3) 36(2) 43(2) 1(2) 1(2) 1(2)
C(22) 28(2) 36(2) 39(2) 4(2) 1(2) -11(2)
C(23) 25(2) 37(2) 35(2) 2(2) -4(2) 1(2)
C(24) 28(2) 39(2) 40(2) 0(2) -2(2) 2(2)
C(25) 44(3) 41(2) 49(2) 9(2) -10(2) 3(2)
C(26) 52(3) 48(2) 38(2) 15(2) -10(2) -18(2)
c(27) 50(3) 55(2) 35(2) 8(2) 0(2) -23(2)
C(28) 40(3) 43(2) 41(2) 5(2) 6(2) -14(2)
C(29) 19(2) 43(2) 34(2) 4(1) 5(2) 0(2)
C(30) 24(2) 24(2) 38(2) 2(2) -3(2) 4(2)
C(31) 26(2) 35(2) 29(2) 6(2) 0(2) -6(2)
C(32) 46(3) 35(2) 50(2) 4(2) -2(2) 6(2)
C(33) 57(3) 53(2) 45(2) 17(2) -11(2) 8(2)
C(34) 48(3) 63(3) 33(2) 20(2) -6(2) -15(2)
C(35) 42(3) 49(2) 38(2) 2(2) 6(2) -9(2)
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C(36)
C(37)
C(38)
C(39)
C(40)
C(41)
C(42)
C(43)
C(44)
C(45)
C(46)
C(47)
C(48)
C(49)
C(50)
C(51)
C(52)
C(53)
C(54)
C(55)
C(56)
C(57)
C(58)
N(1)

N(2)

N(3)

N(4)

O(1)

0(2)

0(3)

O(4)

Se(1)
Se(2)

30(2)
22(2)
22(2)
44(3)
31(2)
40(2)
55(3)
91(4)
66(4)
51(3)
50(3)
25(2)
22(2)
32(2)
26(2)
39(3)
48(3)
39(3)
52(3)
50(3)
41(3)
39(3)
27(2)
18(2)
25(2)
21(2)
24(2)
23(2)
31(1)
26(2)
30(2)
23(1)
24(1)

38(2)
36(2)
40(2)
50(2)
37(2)
27(2)
46(2)
42(2)
36(2)
40(2)
33(2)
17(2)
31(2)
41(2)
51(2)
51(2)
39(2)
34(2)
85(3)
112(4)
102(4)
67(3)
28(2)
33(2)
43(2)
31(2)
37(2)
49(2)
35(1)
54(2)
35(1)
47(1)
38(1)

39(2)
31(2)
28(2)
61(3)
38(2)
42(2)
50(2)
55(3)
86(3)
89(3)
54(2)
38(2)
35(2)
42(2)
39(2)
46(2)
49(2)
41(2)
41(2)
41(2)
42(2)
48(2)
39(2)
32(2)
32(2)
26(1)
29(2)
65(2)
49(1)
56(2)
49(1)
35(1)
39(1)

5(2)
0(2)
-3(2)

-15(2)

1(2)
-1(2)
-8(2)

-21(2)
-11(2)

-2(2)
-2(2)
-2(1)
-5(2)
-4(2)

-15(2)

102)
5(2)
4(2)
13(2)
-1(3)

-20(2)
-17(2)

-2(1)
8(1)
9(1)
-1(1)
2(1)
9(1)
5(1)
-6(2)
-3(1)
7(1)
1(1)

2(2)
4(1)
-6(2)
12)
4(2)
10(2)
-1(2)
22(3)
27(3)
8(3)
2(2)
7(2)
9(2)
6(2)
11(2)
7(2)
3(2)
2(2)
12)
5(2)
9(2)
9(2)
9(2)
-3(1)
-4(1)
2(1)
4(1)
-5(1)
-4(1)
9(1)
1(1)
3(1)
-2(1)

3(2)
-4(2)
2(2)
16(2)
-5(2)
-6(2)

-10(2)
-10(3)

0(2)
3(2)
2(2)
-1(2)
-8(2)
-6(2)

-11(2)
-12(2)

-6(2)
4(2)

-20(2)
-23(3)
-15(3)

-5(2)
5(2)
2(1)
-3(2)
-4(1)
4(1)
-2(1)
2(1)
-6(2)
11)
0(1)
2(1)
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Table 5.  Hydrogen coordinates ( x 104) and isotropic displacement parameters (A 2x 103)
for ch13687.
X y z U(eq)

H(3) 6247 924 10494 46
H(4) 5709 339 11057 57
H(5) 7054 -902 11278 57
H(6) 8975 -1544 10939 54
H(7) 9553 -977 10378 45
H(8) 9317 1135 9111 32
H(10A) 10639 -1817 9393 78
H(10B) 11295 -1226 9717 78
H(10C) 12014 -1121 9328 78
H(11A) 9521 1905 9809 43
H(11B) 10684 2129 9492 43
H(13) 9368 2749 8906 53
H(14) 7696 3859 8700 65
H(15) 5931 4510 9087 70
H(16) 5819 4033 9676 75
H(17) 7439 2894 9879 57
H(20) 8079 -467 8814 43
H(21) 8660 -506 8214 48
H(24) 5964 1967 8695 43
H(25) 6048 2729 8097 53
H(26) 6719 2708 7505 55
H(27) 7975 1450 7258 56
H(28) 8595 223 7610 50
H(29) 4262 629 9181 39
H(32) 8434 6224 9087 52
H(33) 9253 6137 9673 62
H(34) 8536 7253 10084 58
H(35) 6913 8420 9910 52
H(36) 6057 8508 9324 43
H(37) 5522 7269 7829 36
H(39A) 4262 9909 8455 78
H(39B) 3760 9092 8712 78
H(39C) 2837 9282 8352 78
H(40A) 5414 6111 8446 43
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H(40B)
H(42)
H(43)
H(44)
H(45)
H(46)
H(49)
H(52)
H(53)
H(54)
H(55)
H(56)
H(57)
H(58)

4340
5450
7290
9409
9800
7988
8927
6238
6704
6366
6924
8172
8886
10591

6012
5434
4493
4042
4595
5537
6598
9202
8945
8693
7557
6231
6032
7806

8103
7535
7273
7595
8163
8427
7369
7008
7605
6373
5974
6154
6743
7915

43
60
75
75
72
54
46
55
46
71
81
74
61
38
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Table 1. Crystal data and structure refinement for mo_111153It_Om.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 26.52°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [I>2sigma(l)]
R indices (all data)

Absolute structure parameter

Largest diff. peak and hole

mo_111153It Om

C22 H24 Br N2 02 S Se

539.36

100(2) K

0.71073 A

Monoclinic

P1211

a=11.244(2) A a= 90°.
b=7.6728(14) A B=98.983(4)°.
c=12.837(2) A y=90°,
1093.9(3) A3

2

1.637 Mg/m?3

3.659 mm-?

542

0.25x0.12 x 0.12 mm3

1.61 to 26.52°.

-14<=h<=14, -9<=k<=5, -15<=I<=16
8706

3751 [R(int) = 0.0186]

99.1 %

Semi-empirical from equivalents
0.9486 and 0.8045

Full-matrix least-squares on F2
3751/11/265

1.034

R1=0.0185, wR2 = 0.0409
R1=0.0210, wR2 =0.0414

0.004(6)

0.271and -0.617 e.A 3
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Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A 2x 103)

for mo_1111531t_ Om. U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(eq)
Br(1) -4860(1) 3670(1) 4803(1) 25(1)
Se(1) 425(1) 3910(1) 10640(1) 18(1)
S(1) -350(1) 6482(1) 5437(1) 31(1)
N(2) 2288(2) 3680(3) 9304(1) 19(1)
0(2) 1153(2) 1076(2) 7488(1) 24(1)
N(1) 293(2) 3932(3) 8530(1) 17(1)
O(1) 2327(2) 2973(2) 6794(1) 25(1)
C@1) -3684(2) 3664(4) 6044(2) 17(1)
C(2) -2803(2) 2392(3) 6174(2) 19(1)
C@3) -1922(2) 2455(3) 7055(2) 17(1)
C(4) -1893(2) 3785(4) 7795(2) 15(1)
C(5) -919(2) 3886(3) 8709(2) 15(1)
C(6) -1070(2) 3877(4) 9725(2) 16(1)
C(7) 1175(2) 3827(4) 9398(2) 17(1)
C(8) 3216(2) 3555(3) 10169(2) 16(1)
C(9) 4159(2) 2398(3) 10094(2) 19(1)
C(10) 5085(2) 2197(3) 10924(2) 21(1)
C(11) 5131(2) 3172(3) 11833(2) 21(1)
C(12) 4220(2) 4364(3) 11907(2) 22(1)
C(13) 3268(2) 4571(3) 11083(2) 18(1)
C(14) 663(2) 4135(3) 7486(2) 16(1)
C(15) 1400(2) 2533(4) 7287(2) 19(1)
C(16) 3066(3) 1513(4) 6580(3) 37(1)
C(17) 1221(3) 5915(4) 7355(2) 22(1)
C(18) 1144(3) 6480(3) 6200(2) 26(1)
C(19) -1076(3) 8127(4) 6116(2) 33(1)
C(20) -2206(2) 3737(4) 10191(2) 20(1)
C(21) -2812(2) 5028(3) 7654(2) 18(1)
C(22) -3714(2) 4965(3) 6787(2) 22(1)
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Table3.  Bond lengths [A] and angles [°] for mo_1111531t_Om.

Br(1)-C(1) 1.905(2)
Se(1)-C(6) 1.895(2)
Se(1)-C(7) 1.9174(19)
S(1)-C(19) 1.800(3)
S(1)-C(18) 1.808(3)
N(2)-C(7) 1.281(3)
N(2)-C(8) 1.403(3)
N(2)-H(2) 0.8800
0(2)-C(15) 1.190(3)
N(1)-C(7) 1.373(3)
N(1)-C(5) 1.418(2)
N(1)-C(14) 1.473(3)
O(1)-C(15) 1.344(3)
O(1)-C(16) 1.446(3)
C(1)-C(2) 1.382(3)
C(1)-C(22) 1.385(3)
C(2)-C(3) 1.383(3)
C(2)-H(2A) 0.9500
C(3)-C(4) 1.391(3)
C(3)-H(3) 0.9500
C(4)-C(21) 1.397(3)
C(4)-C(5) 1.476(3)
C(5)-C(6) 1.342(3)
C(6)-C(20) 1.496(3)
C(8)-C(9) 1.398(3)
C(8)-C(13) 1.402(3)
C(9)-C(10) 1.377(4)
C(9)-H(9) 0.9500
C(10)-C(11) 1.380(3)
C(10)-H(10) 0.9500
C(11)-C(12) 1.387(3)
C(11)-H(11) 0.9500
C(12)-C(13) 1.392(4)
C(12)-H(12) 0.9500
C(13)-H(13) 0.9500
C(14)-C(17) 1.523(4)
C(14)-C(15) 1.526(3)
C(14)-H(14) 1.0000
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C(16)-H(16A)
C(16)-H(16B)
C(16)-H(16C)
C(17)-C(18)

C(17)-H(17A)
C(17)-H(17B)
C(18)-H(18A)
C(18)-H(18B)
C(19)-H(19A)
C(19)-H(19B)
C(19)-H(19C)
C(20)-H(20A)
C(20)-H(20B)
C(20)-H(20C)
C(21)-C(22)

C(21)-H(21)

C(22)-H(22)

C(6)-Se(1)-C(7)
C(19)-S(1)-C(18)
C(7)-N(2)-C(8)
C(7)-N(2)-H(2)
C(8)-N(2)-H(2)
C(7)-N(1)-C(5)
C(7)-N(1)-C(14)
C(5)-N(1)-C(14)
C(15)-0(1)-C(16)
C(2)-C(1)-C(22)
C(2)-C(1)-Br(1)
C(22)-C(1)-Br(1)
C(1)-C(2)-C(3)
C(1)-C(2)-H(2A)
C(3)-C(2)-H(2A)
C(2)-C(3)-C(4)
C(2)-C(3)-H(3)
C(4)-C(3)-H(3)
C(3)-C(4)-C(21)
C(3)-C(4)-C(5)
C(21)-C(4)-C(5)
C(6)-C(5)-N(1)

0.9800
0.9800
0.9800
1.534(4)
0.9900
0.9900
0.9900
0.9900
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
1.384(3)
0.9500
0.9500

86.96(9)
101.01(13)
123.28(17)
118.4
118.4
117.25(16)
118.30(16)
124.41(17)
113.9(2)
121.3(2)
119.58(18)
119.11(19)
118.9(2)
120.6
120.6
121.4(2)
119.3
119.3
118.3(2)
121.1(2)
120.6(2)
115.37(18)
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C(6)-C(5)-C(4)
N(1)-C(5)-C(4)
C(5)-C(6)-C(20)
C(5)-C(6)-Se(1)
C(20)-C(6)-Se(1)
N(2)-C(7)-N(1)
N(2)-C(7)-Se(1)
N(L)-C(7)-Se(1)
C(9)-C(8)-C(13)
C(9)-C(8)-N(2)
C(13)-C(8)-N(2)
C(10)-C(9)-C(8)
C(10)-C(9)-H(9)
C(8)-C(9)-H(9)
C(9)-C(10)-C(11)
C(9)-C(10)-H(10)
C(11)-C(10)-H(10)
C(10)-C(11)-C(12)
C(10)-C(11)-H(11)
C(12)-C(11)-H(11)
C(11)-C(12)-C(13)
C(11)-C(12)-H(12)
C(13)-C(12)-H(12)
C(12)-C(13)-C(8)
C(12)-C(13)-H(13)
C(8)-C(13)-H(13)
N(1)-C(14)-C(17)
N(1)-C(14)-C(15)
C(17)-C(14)-C(15)
N(1)-C(14)-H(14)
C(17)-C(14)-H(14)
C(15)-C(14)-H(14)
0(2)-C(15)-0(1)
0(2)-C(15)-C(14)
0(1)-C(15)-C(14)
O(1)-C(16)-H(16A)
0O(1)-C(16)-H(16B)

H(16A)-C(16)-H(16B)

0O(1)-C(16)-H(16C)

H(16A)-C(16)-H(16C)

125.57(17)
119.01(16)
129.38(19)
111.57(14)
118.92(14)
121.41(17)
130.09(16)
108.50(13)
118.5(2)
117.9(2)
123.6(2)
120.5(2)
119.7
119.7
121.1(2)
119.4
119.4
119.0(2)
1205
1205
120.8(2)
1196
1196
120.0(2)
120.0
120.0
112.1(2)
107.76(19)
117.3(2)
106.3
106.3
106.3
124.2(2)
124.7(2)
111.0(2)
109.5
109.5
109.5
109.5
109.5
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H(16B)-C(16)-H(16C)
C(14)-C(17)-C(18)
C(14)-C(17)-H(17A)
C(18)-C(17)-H(17A)
C(14)-C(17)-H(17B)
C(18)-C(17)-H(17B)
H(17A)-C(17)-H(17B)
C(17)-C(18)-S(1)
C(17)-C(18)-H(18A)
S(1)-C(18)-H(18A)
C(17)-C(18)-H(18B)
S(1)-C(18)-H(18B)
H(18A)-C(18)-H(18B)
S(1)-C(19)-H(19A)
S(1)-C(19)-H(19B)
H(19A)-C(19)-H(19B)
S(1)-C(19)-H(19C)
H(19A)-C(19)-H(19C)
H(19B)-C(19)-H(19C)
C(6)-C(20)-H(20A)
C(6)-C(20)-H(20B)
H(20A)-C(20)-H(20B)
C(6)-C(20)-H(20C)
H(20A)-C(20)-H(20C)
H(20B)-C(20)-H(20C)
C(22)-C(21)-C(4)
C(22)-C(21)-H(21)
C(4)-C(21)-H(21)
C(21)-C(22)-C(1)
C(21)-C(22)-H(22)
C(1)-C(22)-H(22)

109.5
113.5(2)
108.9
108.9
108.9
108.9
107.7
115.57(19)
108.4
108.4
108.4
108.4
107.4
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
121.0(2)
1195
1195
119.0(2)
1205
1205

Symmetry transformations used to generate equivalent atoms:
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Table 4.  Anisotropic displacement parameters (A 2x 103) for mo_111153It_ Om. The anisotropic

displacement factor exponent takes the form: -2x?[ hZ a*2Ull + ... +2hka*b* Ul2]

Ull U22 U33 U23 U13 U12
Br(1) 29(1) 26(1) 18(1) 1(1) 7(2) -3(1)
Se(1) 17(1) 25(1) 10(1) 1(1) 1(1) -1(1)
S(1) 48(1) 27(1) 17(1) 0(1) -3(1) 9(1)
N(2) 18(1) 29(1) 10(1) -1(1) 3(1) 1(1)
0(2) 29(1) 21(1) 21(1) 2(1) 4(1) 2(1)
N(1) 14(1) 26(1) 11(1) 2(1) 1(1) 2(1)
0(1) 22(1) 29(1) 27(1) 1(1) 12(1) 5(1)
c(1) 20(1) 19(1) 12(1) 0(1) -2(1) -2(1)
c(2) 21(1) 20(1) 17(1) -6(1) 3(1) -3(1)
c(@3) 16(1) 17(1) 19(1) 0(1) 3(1) 2(1)
C(4) 16(1) 15(1) 13(1) 1(1) 3(1) -2(1)
C(5) 17(1) 12(1) 17(1) 0(1) 1(1) 2(1)
C(6) 19(1) 14(1) 14(1) 0(1) 0(1) -4(1)
c(7) 20(1) 18(1) 12(1) -1(1) 1(1) 0(1)
c(8) 15(1) 17(1) 16(1) 3(1) 3(1) -6(1)
C(9) 16(1) 25(1) 18(1) -4(1) 5(1) -3(1)
C(10) 15(1) 23(1) 24(1) 0(1) 4(1) 0(1)
C(11) 16(1) 25(2) 21(1) 5(1) -1(1) -3(1)
C(12) 22(1) 26(2) 17(1) -1(1) 2(1) -4(1)
C(13) 18(1) 19(1) 18(1) 0(1) 4(1) -1(1)
C(14) 17(1) 22(2) 10(1) 1(1) 1(1) 2(1)
C(15) 15(1) 32(2) 9(1) 0(1) -1(1) 0(1)
C(16) 34(2) 36(2) 46(2) 5(2) 20(2) 14(1)
Cc(17) 25(2) 24(2) 17(2) -1(1) 2(1) 1(1)
C(18) 35(2) 24(2) 21(1) 5(1) 9(1) 2(1)
C(19) 41(2) 26(2) 33(2) 1(1) 6(1) 8(1)
C(20) 19(1) 24(1) 17(1) -1(1) 4(1) 2(1)
c(21) 24(1) 16(1) 14(1) -2(1) -1(1) 2(1)
C(22) 24(1) 20(1) 21(1) 0(1) -1(1) 4(1)
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Table 5.  Hydrogen coordinates ( x 104) and isotropic  displacement parameters (A 2x 10 3)

for mo_111153It_Om.

X y z U(eq)
H(2) 2480 3655 8666 23
H(2A) -2803 1490 5668 23
H(3) -1324 1571 7157 21
H(9) 4162 1744 9466 23
H(10) 5703 1373 10870 25
H(11) 5776 3029 12400 25
H(12) 4247 5048 12527 26
H(13) 2654 5400 11139 22
H(14) -92 4084 6959 20
H(16A) 2587 711 6089 56
H(16B) 3360 901 7240 56
H(16C) 3753 1937 6267 56
H(17A) 2078 5886 7684 26
H(17B) 809 6794 7735 26
H(18A) 1659 5694 5851 31
H(18B) 1482 7670 6185 31
H(19A) -576 9180 6197 50
H(19B) -1181 7693 6814 50
H(19C) -1864 8404 5708 50
H(20A) -2242 2591 10522 29
H(20B) -2901 3878 9633 29
H(20C) -2219 4650 10723 29
H(21) -2818 5929 8161 22
H(22) -4344 5803 6704 26
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X-Ray ORTEP diagram of 2-iminoselenazole 9b

S212



Table 1. Crystal data and structure refinement for ch13732. C10(60%), C10’(40%) disorder

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.19°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Absolute structure parameter

Largest diff. peak and hole

ch13732

C31 H28 N2 03 Se

555.51

298(2) K

0.71073 A

Monoclinic

P21

a=8.6504(3) A a=90°
b=09.7776(4) A B= 98.688(2)°.
¢ =16.3783(6) A y =90°,
1369.38(9) A3

2

1.347 Mg/m3

1.405 mm1

572

0.74 x 0.46 x 0.33 mm3

1.26 to 25.19°.

-10<=h<=10, -11<=k<=11, -19<=I<=17
9454

4712 [R(int) = 0.0241]

98.3 %

multi-scan

0.6542 and 0.4228

Full-matrix least-squares on F2
471211 /334

1.082

R1 = 0.0304, wR2 = 0.0683

R1 =0.0392, wR2 = 0.0730

0.014(8)

0.286 and -0.289 e.A -3
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Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A 2x 103)

for ch13732. U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(eq)
c(1) 7424(3) 10811(4) 7931(2) 37(1)
C(2) 7870(3) 12648(4) 8819(2) 48(1)
C@) 8712(4) 13595(4) 8444(3) 62(1)
C(4) 9665(4) 14522(5) 8928(3) 79(1)
C(5) 9772(5) 14471(5) 9783(3) 80(1)
C(6) 8912(5) 13555(5) 10149(3) 71(2)
C(7) 7946(4) 12652(4) 9678(2) 56(1)
C(8) 4817(3) 9913(3) 7428(2) 37(2)
C(9) 4294(3) 11273(3) 7027(2) 44(1)
C(10) 2393(7) 13042(6) 6969(4) 47(2)
C(107 2196(11) 12797(11) 6596(6) 54(3)
C(11) 4176(3) 9646(4) 8246(2) 49(1)
C(12) 4640(3) 8306(4) 8642(2) 45(1)
C(13) 3785(4) 7133(4) 8425(2) 62(1)
C(14) 4243(5) 5886(5) 8799(3) 81(1)
C(15) 5578(6) 5832(6) 9385(3) 88(2)
C(16) 6412(5) 6991(6) 9599(3) 83(1)
c(17) 5970(4) 8210(4) 9235(2) 62(1)
C(18) 7227(3) 9151(3) 6826(2) 37(1)
C(19) 6556(3) 7753(3) 6579(2) 37(2)
C(20) 6470(3) 6738(4) 7167(2) 48(1)
C(21) 5992(4) 5437(4) 6930(2) 57(1)
C(22) 5607(4) 5119(4) 6095(2) 60(1)
C(23) 5692(4) 6109(4) 5526(2) 60(1)
C(24) 6162(3) 7409(4) 5758(2) 46(1)
C(25) 8989(3) 8954(3) 7173(2) 41(1)
C(26) 10006(3) 8612(4) 6532(2) 51(1)
c(27) 10528(4) 7292(5) 6464(3) 71(1)
C(28) 11436(6) 6951(7) 5860(4) 102(2)
C(29) 11811(6) 7909(8) 5331(4) 103(2)
C(30) 11287(5) 9206(7) 5375(3) 92(2)
C(31) 10406(4) 9580(5) 5978(2) 66(1)
N(1) 6856(3) 11687(3) 8358(2) 48(1)
N(2) 6530(2) 9787(3) 7498(2) 35(1)
0(1) 4955(3) 11861(3) 6539(2) 59(1)
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0(2) 2969(2) 11720(3) 7257(2) 65(1)
0(3) 7089(2) 10015(2) 6135(1) 45(1)
Se(1) 9588(1) 10637(1) 7798(1) 47(1)
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Table3.  Bond lengths [A] and angles [°] for ch13732.

C(1)-N(1)
C(1)-N(2)
C(1)-Se(1)
C(2)-C(3)
C(2)-C(7)
C(2)-N(1)
C(3)-C(4)
C(3)-H(3)
C(4)-C(5)
C(4)-H(4)
C(5)-C(6)
C(5)-H(5)
C(6)-C(7)
C(6)-H(6)
C(7)-H(7)
C(8)-N(2)
C(8)-C(9)
C(8)-C(11)
C(8)-H(8)
C(9)-0(1)
C(9)-0(2)
C(10)-0(2)
C(10)-H(10A)
C(10)-H(10B)
C(10)-H(10C)
C(10)-0(2)
C(10')-H(10D)
C(10')-H(10E)
C(10')-H(10F)
C(11)-C(12)
C(11)-H(11A)
C(11)-H(11B)
C(12)-C(13)
C(12)-C(17)
C(13)-C(14)
C(13)-H(13)
C(14)-C(15)
C(14)-H(14)

1.252(4)
1.391(4)
1.925(3)
1.379(5)
1.398(5)
1.423(4)
1.390(5)
0.9300
1.391(6)
0.9300
1.360(6)
0.9300
1.370(5)
0.9300
0.9300
1.474(3)
1.522(4)
1.547(5)
0.9800
1.198(4)
1.332(4)
1.439(6)
0.9600
0.9600
0.9600
1.585(10)
0.9600
0.9600
0.9600
1.490(5)
0.9700
0.9700
1.382(5)
1.392(5)
1.395(6)
0.9300
1.384(6)
0.9300
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C(15)-C(16)
C(15)-H(15)
C(16)-C(17)
C(16)-H(16)
C(17)-H(17)
C(18)-0(3)

C(18)-N(2)

C(18)-C(19)
C(18)-C(25)
C(19)-C(24)
C(19)-C(20)
C(20)-C(21)
C(20)-H(20)
C(21)-C(22)
C(21)-H(21)
C(22)-C(23)
C(22)-H(22)
C(23)-C(24)
C(23)-H(23)
C(24)-H(24)
C(25)-C(26)
C(25)-Se(1)
C(25)-H(25)
C(26)-C(27)
C(26)-C(31)
C(27)-C(28)
C(27)-H(27)
C(28)-C(29)
C(28)-H(28)
C(29)-C(30)
C(29)-H(29)
C(30)-C(31)
C(30)-H(30)
C(31)-H(31)
0(3)-H(3)

N(1)-C(1)-N(2)
N(1)-C(1)-Se(1)
N(2)-C(1)-Se(1)
C(3)-C(2)-C(7)

1.360(7)
0.9300
1.362(6)
0.9300
0.9300
1.402(3)
1.471(4)
1.517(4)
1.556(4)
1.378(4)
1.393(5)
1.376(6)
0.9300
1.393(5)
0.9300
1.354(5)
0.9300
1.371(5)
0.9300
0.9300
1.506(4)
1.966(3)
0.9800
1.377(5)
1.390(5)
1.393(6)
0.9300
1.349(7)
0.9300
1.352(8)
0.9300
1.384(6)
0.9300
0.9300
0.8608

122.8(2)
126.4(2)
110.7(2)
120.0(3)
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C(3)-C(2)-N(1)
C(7)-C(2)-N(1)
C(2)-C(3)-C(4)
C(2)-C(3)-H(3)
C(4)-C(3)-H(3)
C(5)-C(4)-C(3)
C(5)-C(4)-H(4)
C(3)-C(4)-H(4)
C(6)-C(5)-C(4)
C(6)-C(5)-H(5)
C(4)-C(5)-H(5)
C(5)-C(6)-C(7)
C(5)-C(6)-H(6)
C(7)-C(6)-H(6)
C(6)-C(7)-C(2)
C(6)-C(7)-H(7)
C(2)-C(7)-H(7)
N(2)-C(8)-C(9)
N(2)-C(8)-C(11)
C(9)-C(8)-C(11)
N(2)-C(8)-H(8)
C(9)-C(8)-H(8)
C(11)-C(8)-H(8)
0(1)-C(9)-0(2)
0(1)-C(9)-C(8)
0(2)-C(9)-C(8)
0(2)-C(10)-H(10A)
0(2)-C(10)-H(10B)
H(L0A)-C(10)-H(10B)
0(2)-C(10)-H(10C)
H(L10A)-C(10)-H(10C)
H(10B)-C(10)-H(10C)
0(2)-C(10')-H(10D)
0(2)-C(10')-H(10E)
H(10D)-C(10')-H(10E)
0(2)-C(10)-H(10F)
H(10D)-C(10')-H(10F)
H(L0E)-C(10")-H(10F)
C(12)-C(11)-C(8)
C(12)-C(11)-H(11A)

122.1(3)
117.9(3)
119.4(4)
1203
1203
119.7(4)
120.2
120.2
120.6(4)
119.7
119.7
120.3(4)
119.8
119.8
120.0(4)
120.0
120.0
109.7(2)
113.9(2)
113.5(3)
106.4
106.4
106.4
123.3(3)
124.5(3)
112.1(3)
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
114.7(3)
108.6
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C(8)-C(11)-H(11A)

C(12)-C(11)-H(11B)

C(8)-C(11)-H(11B)

H(11A)-C(11)-H(11B)

C(13)-C(12)-C(17)
C(13)-C(12)-C(11)
C(17)-C(12)-C(11)
C(12)-C(13)-C(14)
C(12)-C(13)-H(13)
C(14)-C(13)-H(13)
C(15)-C(14)-C(13)
C(15)-C(14)-H(14)
C(13)-C(14)-H(14)
C(16)-C(15)-C(14)
C(16)-C(15)-H(15)
C(14)-C(15)-H(15)
C(15)-C(16)-C(17)
C(15)-C(16)-H(16)
C(17)-C(16)-H(16)
C(16)-C(17)-C(12)
C(16)-C(17)-H(17)
C(12)-C(17)-H(17)
0(3)-C(18)-N(2)
0(3)-C(18)-C(19)
N(2)-C(18)-C(19)
0(3)-C(18)-C(25)
N(2)-C(18)-C(25)
C(19)-C(18)-C(25)
C(24)-C(19)-C(20)
C(24)-C(19)-C(18)
C(20)-C(19)-C(18)
C(21)-C(20)-C(19)
C(21)-C(20)-H(20)
C(19)-C(20)-H(20)
C(20)-C(21)-C(22)
C(20)-C(21)-H(21)
C(22)-C(21)-H(21)
C(23)-C(22)-C(21)
C(23)-C(22)-H(22)
C(21)-C(22)-H(22)

108.6
108.6
108.6
107.6
118.5(4)
121.3(3)
120.2(3)
120.4(4)
119.8
119.8
119.4(5)
1203
1203
120.0(5)
120.0
120.0
120.9(4)
1195
1195
120.8(4)
1196
1196
110.8(2)
110.2(2)
113.4(2)
109.2(2)
105.6(2)
107.5(2)
118.1(3)
120.6(3)
121.1(3)
120.5(3)
119.7
119.7
120.1(4)
120.0
120.0
119.1(3)
120.4
120.4
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C(22)-C(23)-C(24) 121.1(3)

C(22)-C(23)-H(23) 119.4
C(24)-C(23)-H(23) 119.4
C(23)-C(24)-C(19) 121.1(3)
C(23)-C(24)-H(24) 119.5
C(19)-C(24)-H(24) 119.5
C(26)-C(25)-C(18) 114.6(3)
C(26)-C(25)-Se(1) 114.4(2)
C(18)-C(25)-Se(1) 104.7(2)
C(26)-C(25)-H(25) 107.6
C(18)-C(25)-H(25) 107.6
Se(1)-C(25)-H(25) 107.6
C(27)-C(26)-C(31) 117.9(4)
C(27)-C(26)-C(25) 119.8(4)
C(31)-C(26)-C(25) 122.2(3)
C(26)-C(27)-C(28) 120.5(5)
C(26)-C(27)-H(27) 119.7
C(28)-C(27)-H(27) 119.7
C(29)-C(28)-C(27) 120.4(5)
C(29)-C(28)-H(28) 119.8
C(27)-C(28)-H(28) 119.8
C(28)-C(29)-C(30) 120.1(5)
C(28)-C(29)-H(29) 120.0
C(30)-C(29)-H(29) 120.0
C(29)-C(30)-C(31) 120.8(5)
C(29)-C(30)-H(30) 119.6
C(31)-C(30)-H(30) 119.6
C(30)-C(31)-C(26) 120.2(5)
C(30)-C(31)-H(31) 119.9
C(26)-C(31)-H(31) 119.9
C(1)-N(1)-C(2) 119.1(3)
C(1)-N(2)-C(18) 115.2(2)
C(1)-N(2)-C(8) 117.0(2)
C(18)-N(2)-C(8) 119.8(2)
C(9)-0(2)-C(10) 118.1(3)
C(9)-0(2)-C(10)) 108.5(4)
C(10)-0(2)-C(10)) 24.4(4)
C(18)-0(3)-H(3) 108.0
C(1)-Se(1)-C(25) 87.03(14)
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Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters (A 2x 103)for ch13732. The anisotropic

displacement factor exponent takes the form: -2n2[ h2a*2U + ... + 2 h k a* b* U12]

Ull U22 U33 U23 U13 U12
c() 30(1) 44(2) 38(2) 1(2) 7(1) 5(2)
c() 38(2) 54(2) 52(2) -14(2) 3(2) 4(2)
C(@3) 52(2) 60(3) 75(3) -6(2) 15(2) -13(2)
C() 63(2) 64(3) 113(4) -17(3) 21(2) -18(2)
C(5) 63(2) 75(3) 97(4) -32(3) -8(2) 7(2)
C(6) 75(3) 69(3) 64(3) -20(2) -8(2) 1(2)
c(7) 55(2) 52(2) 59(3) -10(2) 7(2) -2(2)
C(8) 28(2) 44(2) 40(2) 2(2) 8(1) -4(1)
C(9) 32(2) 42(2) 56(2) 5(2) 3(2) -1(1)
c(11) 38(2) 56(2) 57(2) 6(2) 18(2) 1(2)
C(12) 39(2) 58(2) 41(2) 5(2) 20(2) 2(2)
C(13) 63(2) 63(3) 64(3) 10(2) 23(2) -9(2)
C(14) 97(3) 68(4) 90(3) 2(3) 47(3) -11(3)
C(15)  108(3) 79(4) 88(3) 34(3) 52(3) 36(3)
C(16) 79(3) 108(4) 63(3) 23(3) 14(2) 30(3)
Cc(17) 57(2) 79(3) 53(2) 4(2) 14(2) 6(2)
C(18) 29(1) 46(2) 35(2) 3(2) 4(1) -1(1)
C(19) 29(1) 43(2) 41(2) 1(2) 8(1) 0(1)
C(20) 50(2) 53(2) 41(2) -2(2) 9(2) -3(2)
C(21) 60(2) 49(3) 63(2) 6(2) 20(2) -9(2)
C(22) 60(2) 54(3) 65(3) -18(2) 11(2) -10(2)
C(23) 66(2) 72(3) 41(2) -18(2) 2(2) 7(2)
C(24) 47(2) 58(2) 32(2) 2(2) 5(2) 0(2)
C(25) 31(1) 45(2) 45(2) 2(2) 3(1) 2(1)
C(26) 33(2) 64(3) 58(2) -11(2) 9(2) 2(2)
c(27) 59(2) 76(3) 79(3) -4(2) 11(2) 21(2)
C(28) 83(3) 108(5) 117(4) -37(4) 27(3) 38(3)
C(29) 72(3) 152(6) 94(4) -18(4) 41(3) 17(4)
C(30) 68(3) 130(5) 87(3) -2(3) 45(2) -4(3)
C(31) 54(2) 76(3) 75(3) -1(2) 33(2) -6(2)
N(1) 35(1) 53(2) 55(2) -14(2) 7(1) -5(1)
N(2) 28(1) 42(2) 36(2) -1(1) 5(1) -2(1)
0(1) 60(1) 52(2) 70(2) 18(1) 25(1) 8(1)
0(2) 38(1) 51(2) 109(2) 21(2) 23(1) 8(1)
0(3) 46(1) 51(1) 39(1) 13(1) 10(1) 9(1)
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Se(1) 28(1) 56(1) 56(1) -7(1) 5(1) -4(1)
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Table 5.  Hydrogen coordinates ( x 104) and isotropic displacement parameters (A 2x 103)
for ch13732.
X y z U(eq)

H(3) 8643 13613 7872 74
H(4) 10229 15172 8681 95
H(5) 10438 15070 10109 96
H(6) 8980 13541 10721 85
H(7) 7341 12041 9930 67
H(8) 4374 9200 7042 44
H(10A) 1436 13233 7177 71
H(10B) 2204 13047 6376 71
H(10C) 3155 13728 7162 71
H(10D) 1237 13127 6753 82
H(10E) 1982 12368 6064 82
H(10F) 2900 13550 6571 82
H(11A) 4538 10371 8632 59
H(11B) 3043 9693 8138 59
H(13) 2897 7174 8028 75
H(14) 3667 5098 8655 98
H(15) 5903 5004 9632 105
H(16) 7295 6950 10000 100
H(17) 6564 8989 9385 75
H(20) 6739 6942 7725 57
H(21) 5925 4769 7327 68
H(22) 5295 4238 5931 72
H(23) 5427 5904 4968 72
H(24) 6216 8069 5355 55
H(25) 9069 8196 7568 49
H(27) 10272 6623 6825 85
H(28) 11785 6057 5822 122
H(29) 12431 7677 4934 123
H(30) 11522 9854 4997 110
H(31) 10080 10481 6012 79
H(3") 6450 10663 6209 53
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