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Characterization Data

3-Phenylbenzo[4,5]thiazolo[2,3-c][1,2,4]triazole (4a)*

N-N

I~

O

4a
Yellow powder; Mp 145-146 <C; IR (KBr) »: 3074, 1636, 1579, 1483, 773, 755, 704
cm?; 'TH NMR (DMSO-ds, 500 MHz): 6 = 8.09 (dd, J = 1.2, 8.0 Hz, 1H, ArH),
7.85-7.83 (m, 2H, ArH), 7.67-7.66 (m, 3H, ArH), 7.48-7.41 (m, 3H, ArH); 1*C NMR

(DMSO-ds, 125 MHz): 6 = 132.3, 131.2, 130.2, 129.7, 129.6, 127.3, 126.9, 126.3,114.4;
HRMS (ESI-TOF*): m/z calcd for C1aH10NsS [(M + H)*], 252.0595; found, 252.0592.

3-(4-Chlorophenyl)benzo[4,5]thiazolo[2,3-c][1,2,4]triazole (4b)
N-N
\
jops
AT
4b

Cyan powder; Mp 198-199 <T: IR (KBr) v: 3092, 3074, 1632, 1603, 1484, 843, 762
cmL; IH NMR (DMSO-ds, 500 MHz): & = 8.09 (d, J = 7.5 Hz, 1H, ArH), 7.89 (d, J =
8.4 Hz, 2H, ArH), 7.74 (d, J = 8.5 Hz, 2H, ArH), 7.51-7.42 (m, 3H, ArH); 3C NMR
(DMSO-ds, 125 MHz): 6 = 136.0, 132.2, 131.6, 130.2, 129.7, 127.4, 126.9, 126.2, 114.6;
HRMS (ESI-TOF*): m/z calcd for C1aHeCINsS [(M + H)*], 286.0206; found, 286.0210.

3-(4-Bromophenyl)benzo[4,5]thiazolo[2,3-c][1,2,4]triazole (4c)
N-N
| \
Jogs
Br ®
4c

Yellow powder; Mp 198-200 <C; IR (KBr) o: 3089, 3072, 1629, 1599, 1483, 830, 762
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cm™: IH NMR (DMSO-ds, 500 MHz): § = 8.09 (d, J = 7.3 Hz, 1H, ArH), 7.87 (d, J =
8.4 Hz, 2H, ArH), 7.80 (d, J = 8.4 Hz, 2H, ArH), 7.51-7.42 (m, 3H, ArH); 13C NMR
(DMSO-ds, 125 MHz): 6 =132.6, 132.2, 131.7, 130.2, 127.4, 126.9, 126.6, 126.2, 124.8,
114.6; HRMS (ESI-TOF): m/z calcd for C14H9BrNsS [(M + H)*], 329.9701; found,
329.97009.

3-(4-Fluorophenyl)benzo[4,5]thiazolo[2,3-c][1,2,4]triazole (4d)

Gray powder; Mp 168-169 <C; IR (KBr) v: 3069, 1609, 1486, 840, 765 cm™;1H NMR
(CDCls, 500 MHz): 6 = 7.80-7.78 (m, 2H, ArH), 7.71 (d, J = 8.0 Hz, 1H, ArH), 7.48 (d,
J=8.1Hz, 1H, ArH), 7.41 (t, J = 7.5 Hz, 1H, ArH), 7.36-7.29 (m, 3H, ArH); 13C NMR
(CDCls, 125 MHz): § = 164.2 ({Jc.r= 247.6 Hz), 132.6, 131.3 (3Jc.r= 6.6 Hz), 129.9,
126.4, 124.9, 123.1, 116.4 (3Jc-r=21.7 Hz), 114.1; HRMS (ESI-TOF*): m/z calcd for
C12HsN3OSF [(M + H)*], 270.0501; found, 270.0512.

4-(Benzo[4,5]thiazolo[2,3-c][1,2,4]triazol-3-yl)phenol (4e)
N-N
\
foge:
A9
4de

Gray powder; Mp 275-276 <T; IR (KBr) »: 3056, 3013, 1613, 1589, 1494, 840, 750
cm™; 'H NMR (DMSO-ds, 500 MHz): 6 = 10.15 (s, 1H, OH), 8.06 (t, J = 4.5 Hz, 1H,
ArH), 7.62 (d, J = 8.2 Hz, 2H, ArH), 7.46-7.43 (m, 3H, ArH), 7.02-7.00 (d, J = 8.3 Hz,
2H, ArH); 3C NMR (DMSO-ds, 125 MHz): 6 = 160.1, 131.3, 130.3, 127.3, 126.8,
126.2, 116.3, 114.4, 102.7; HRMS (ESI-TOF*): m/z calcd for C14H1oNsOS [(M + H)*],
268.0545; found, 268.0549.

3-(p-Tolyl)benzo[4,5]thiazolo[2,3-c][1,2,4]triazole (4f)!



N’N
\
fons
4f

Brown powder; Mp 155-156 <C; IR (KBr) v: 3066, 3031, 2919, 2850, 1609, 1579, 1486,
820, 748 cm™; 'H NMR (DMSO-ds, 500 MHz): 6 = 8.07 (d, J = 7.9 Hz, 1H, ArH), 7.72
(d, J=7.7 Hz, 2H, ArH), 7.47 (d, J = 7.7 Hz, 3H, ArH), 7.45-7.41 (m, 2H, ArH), 2.46 (s,
3H, CHs); 13C NMR (DMSO-ds, 125 MHz): ¢ = 141.0, 132.3, 130.1, 129.6, 127.3,
126.9, 126.3, 124.5, 114.5, 21.6; HRMS (ESI-TOF*): m/z calcd for C1sH12N3S [(M +
H)*], 266.0752; found, 266.0759.

3-(4-Methoxyphenyl)benzo[4,5]thiazolo[2,3-c][1,2,4]triazole (4g)*

N-N

N
H;CO ®
49

Cyan powder; Mp 141-142 <C; IR (KBr) v: 3088, 3056, 2999, 2922, 2841, 1614, 1575,
1483, 846, 747 cm™; 'H NMR (CDCls, 500 MHz): 6 = 7.72-7.69 (m, 3H, ArH), 7.54 (d,
J=8.1Hz, 1H, ArH), 7.39 (t, J = 7.5 Hz, 1H, ArH), 7.33 (t, J = 7.7 Hz, 1H, ArH), 7.11
(d, J=8,5Hz, 2H, ArH), 3.93 (s, 3H, OCHj3); 13C NMR (CDClIs, 125 MHz): 6 = 161.5,
132.7, 130.7, 130.3, 126.2, 124.8, 119.1, 114.5, 114.3, 55.5; HRMS (ESI-TOF*): m/z
calcd for C15sH120N3S [(M + H)*], 282.0701; found, 282.0709.

3-(3-Chlorophenyl)benzo[4,5]thiazolo[2,3-c][1,2,4]triazole (4h)

N—N

C|\©/l N%
ah

Pink powder; Mp 168-169 <C; IR (KBr) v: 3053, 3009, 1626, 1569, 1482, 775, 755, 708
cmt; 'H NMR (CDCls, 500 MHz): § = 7.83 (s, 1H, ArH), 7.74-7.69 (m, 2H, ArH),



7.62-7.59 (m, 1H, ArH), 7.57 (d, J = 7.7, Hz, 1H, ArH), 7.54 (d, J = 7.9, Hz, 1H, ArH),
7.45-7.36 (m, 2H, ArH); 13C NMR (CDCls, 125 MHz): 6 = 156.6, 148.0, 135.2, 132.6,
130.9, 130.3, 129.8, 129.2, 128.6, 127.2, 126.6, 124.9, 114.2; HRMS (ESI-TOF"): m/z
calcd for C14HgN3SCI [(M + H)™], 286.0206; found, 286.0213.

3-(3-(Trifluoromethyl)phenyl)benzo[4,5]thiazolo[2,3-c][1,2,4]triazole (41)

N—N

F3C\©/M N\i\é
4i

Gray powder; Mp 174-175 <; IR (KBr) »: 3083, 3046, 1622, 1581, 1482, 808, 747, 704
cm®; TH NMR (CDCls, 500 MHz): 6 = 8.11 (s, 1H, ArH), 8.03 (d, J = 7.5 Hz, 1H, ArH),
7.89 (d, J = 7.8 Hz, 1H, ArH), 7.79-7.74 (m, 2H, ArH), 7.48-7.43 (m, 2H, ArH),7.39 (,
J = 7.7 Hz, 1H, ArH); 3C NMR (CDCls, 125 MHz): § = 132.8, 132.3, 131.7 (3Jcr=
33.2 Hz), 130.0, 129.7, 128.2, 127.4, 126.6, 126.5, 126.1, 125.0, 123.5 (Nc.r= 271.3
Hz), 114.1; HRMS (ESI-TOF"): m/z calcd for C1sHgNsSFs [(M + H)*], 320.0469; found,
320.0473.

3-(3-Nitrophenyl)benzo[4,5]thiazolo[2,3-c][1,2,4]triazole (4))

Gray powder; Mp 237-238 <C; IR (KBr) v: 3097, 1624, 1579, 1483, 813, 754, 681 cm™;
IH NMR (CDCls, 500 MHz): 6 = 8.72 (s, 1H, ArH), 8.49 (d, J = 7.5 Hz, 1H, ArH), 8.20
(d, J=7.0 Hz, 1H, ArH), 7.85 (t, J = 7.6 Hz, 1H, ArH), 7.77 (d, J = 7.6 Hz, 1H, ArH),
7.51-7.40 (m, 3H, ArH); 13C NMR (CDCls, 125 MHz): § = 148.5, 134.8, 132.7, 130.4,
129.7, 128.9, 126.8, 126.7, 125.3, 125.2, 123.9, 113.9; HRMS (ESI-TOF"): m/z calcd
for C14aH9N2O:3S [(M + H)*], 297.0446; found, 297.0459.

3-(2-Bromophenyl)benzo[4,5]thiazolo[2,3-c][1,2,4]triazole (4k)



Br N-N
\
l N>\S
ak

Brown powder; Mp 145-146 <C; IR (KBr) »: 3059, 1636, 1600, 1483, 770, 761, 682
cm™;H NMR (CDCls, 500 MHz): 6 = 7.82 (d, J = 7.7 Hz, 1H, ArH), 7.71 (d, J = 8.0
Hz, 1H, ArH), 7.66 (d, J = 2.8 Hz, 1H, ArH), 7.57-7.51 (m, 2H, ArH), 7.39 (t, J = 7.6
Hz, 1H, ArH), 7.31 (t, J = 7.7 Hz, 1H, ArH), 7.03 (d, J = 8.2 Hz, 1H, ArH); 13C NMR
(CDCls, 125 MHz): ¢ = 133.3, 132.8, 132.5, 129.7, 128.8, 127.9, 126.5, 126.4, 124.6,
124.3, 114.4; HRMS (ESI-TOF*): m/z calcd for C1aHsN3BrS [(M + H)*], 329.9701;
found, 329.9710.

3-(3,5-Dimethylphenyl)benzo[4,5]thiazolo[2,3-c][1,2,4]triazole (41)

N-N
\
HsC. ; M N>\s
CH, @
4

White powder; Mp 186-187 <C; IR (KBr) v: 3052, 3006, 2917, 2850, 1602, 1483, 752,
720, 683 cm™’; 'H NMR (CDCls, 500 MHz): 6 = 7.70 (d, J = 7.9 Hz, 1H, ArH), 7.56 (d,
J=8.0 Hz, 1H, ArH), 7.41-7.32 (m, 4H, ArH), 7.24 (s, 1H, ArH), 2.44 (s, 6H, CHa):
13C NMR (CDCls, 125 MHz): § = 156.1, 149.7, 138.8, 132.7, 130.1,126.8, 126.6, 126.3,
126.2, 124.7, 114.3,40.9, 21.3; HRMS (ESI-TOF*): m/z calcd for C16H1aNsS [(M + H)*,
280.0908; found, 280.0913.

3-Benzylbenzo[4,5]thiazolo[2,3-c][1,2,4]triazole (4m)

N-N

4m



Brown powder; Mp 145-147 <C; IR (KBr) »: 3059, 1632, 1600, 1489, 748, 727, 681
cmL; IH NMR (CDCls, 500 MHz): § = 8.90 (d, J = 4.3 Hz, 2H, ArH), 7.76-7.74 (m, 3H,
ArH), 7.61 (d, J = 8.1 Hz, 1H, ArH), 7.46 (t, J = 7.7 Hz, 1H, ArH), 7.41 (t, J = 7.7 Hz,
1H, ArH); 3C NMR (CDCls, 125 MHz): § = 150.7, 134.7, 132.6, 129.6, 126.9, 126.7,
125.2, 123.4, 122.9, 114.3; HRMS (ESI-TOF*): m/z calcd for CisHsNaS [(M + H)'],
253.0571; found, 253.0562.

7-Fluoro-3-phenylbenzo[4,5]thiazolo[2,3-c][1,2,4]triazole (4n)

N-N

U \

Ni\é

4n F
White powder; Mp 181-182 <C; IR (KBr) »: 3076, 1626, 1589, 1490, 799, 767, 699
cm; 'H NMR (CDCls, 500 MHz): 6 = 7.79-7.76 (m, 2H, ArH), 7.65-7.59 (m, 3H,
ArH), 7.50 (dd, J = 4.4, 9.1 Hz, 1H, ArH), 7.44 (dd, J = 2.6, 7.7 Hz, 1H, ArH),
7.07-7.03 (m, 1H, ArH); 3C NMR (CDCls, 125 MHz): 6 = 160.3 (1Jcr = 248.6 Hz),
159.3, 134.3 (3Jcr = 10.0 Hz), 129.2, 129.1, 127.9, 127.8, 127.6, 126.6, 115.3 (PJc.r =

8.9 Hz), 114.1 (FJcr = 24.3 Hz), 111.9 (3Jc¢ = 27.1 Hz); HRMS (ESI-TOF*): m/z calcd
for C1aHeN3SF [(M + H)*], 270.0501; found, 270.0512.

3-(4-Chlorophenyl)-7-fluorobenzo[4,5]thiazolo[2,3-c][1,2,4]triazole (40)

N-N
\
l N>\S
cl @
40 F

Gray powder; Mp 264-265 <C; IR (KBr) »: 3099, 3075, 1636, 1601, 1487, 853, 824,
719 cm™;'H NMR (CDCls, 500 MHz): 6 = 7.73 (d, J = 8.2 Hz, 2H, ArH), 7.60 (d, J =
8.2 Hz, 2H, ArH), 7.49-7.44 (m, 2H, ArH), 7.10-7.07 (m, 1H, ArH); 3CNMR
(CDCl5,125M Hz): 6 = 160.3 ({Jc.r = 248.6 Hz), 137.2, 134.3 (PJc.r = 10.0 Hz), 130.3,
129.6, 126.4, 125.1, 115.1 (3Jc.r = 8.9 Hz), 114.2 (3Jcr = 24.5 Hz), 112.1 ((JcF = 27.0
Hz), 111.9; HRMS (ESI-TOF*): m/z calcd for C14HgN3sCIFS [(M + H)*], 304.0112;
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found, 304.01109.
7-Fluoro-3-(p-tolyl)benzo[4,5]thiazolo[2,3-c][1,2,4]triazole (4p)

NzN
N
@N S
HsC @
4p F

Pink powder; Mp 216-217 <C; IR (KBr) v: 3073, 3029, 2920, 2851, 1636, 1585, 1491,
842, 825, 720 cm™;'H NMR (CDCls, 500 MHz): § = 7.67 (d, J = 8.0 Hz, 2H, ArH),
7.51 (dd, J = 4.4, 9.1 Hz, 1H, ArH), 7.44-7.41 (m, 3H, ArH), 7.07-7.03 (m, 1H, ArH),
2.50 (s, 3H, CH3); 3C NMR (CDCls, 125 MHz): ¢ = 160.2 (}Jcr = 248.2 Hz), 156.0,
149.4, 141.2, 134.3 (3Jcr = 10.0 Hz), 129.9, 128.9, 126.6, 123.6, 115.3 (*Jc-r = 8.7 Hz),
114.0 (3Jc-F = 24.0 Hz), 111.9 ((Jcr = 27.2 Hz); HRMS (ESI-TOF*"): m/z calcd for
C1sH11N3FS [(M + H)*], 284.0658; found, 284.0649.

7-Chloro-3-phenylbenzo[4,5]thiazolo[2,3-c][1,2,4]triazole (4Q)

N-N

!/ \

Nj\&

White powder; Mp 209-211 <C; IR (KBr) »: 3083, 3072, 2992, 2851, 1716, 1528, 1481,
1466, 1447, 854, 792, 769, 717, 698, 623 cm™; 'TH NMR (CDCls, 500 MHz): § =
7.79-7.77 (m, 2H, ArH), 7.70 (d, J = 2.0 Hz, 1H, ArH), 7.64-7.59 (m, 3H, ArH), 7.47 (d,
J=8.9Hz, 1H, ArH), 7.30 (dd, J = 2.0, 8.8 Hz, 1H, ArH); *C NMR (CDCls, 125 MHz):

o = 134.2, 132.1, 131.0, 129.1, 128.6, 126.8, 126.6, 115.0; HRMS (ESI-TOF*): m/z
caled for C14HeN3SCI [(M + H)*], 286.0206; found, 286.0215.

7-Chloro-3-(4-chlorophenyl)benzo[4,5]thiazolo[2,3-c][1,2,4]triazole (4r)



N’N
\
I N>\S
Cl @
4r cl

Brown powder; Mp 270-271 <C; IR (KBr) »: 3092, 3069, 1735, 1519, 1484, 845, 824,
799, 743 cm!; IH NMR (DMSO-ds, 500 MHz): 6 = 8.25 (s, 1H, ArH), 7.85 (d, J = 8.2
Hz, 2H, ArH), 7.72 (d, J = 8.3 Hz, 2H, ArH), 7.49 (d, J = 8.8 Hz, 1H, ArH), 7.38 (d, J =
8.8 Hz, 1H, ArH); C NMR (CDCls, 125 MHz): 6 = 137.3, 134.2, 132.3, 130.3, 129.6,
128.4, 126.9, 125.1, 124.7, 114.8; HRMS (ESI-TOF*): m/z calcd for C14HgN3sSCl, [(M
+ H)"], 319.9816; found, 319.9812.

7-Chloro-3-(p-tolyl)benzo[4,5]thiazolo[2,3-c][1,2,4]triazole (4s)

N-N
\
l N>\S
HsC ;r Z
4s Cl

Gray powder; Mp 230-231 <T; IR (KBr) o: 3093, 3054, 2923, 2853, 1540, 1486, 856,
829, 816, 794 cm'™’; 'H NMR (CDCls, 500 MHz): ¢ = 7.68 (d, J = 1.8 Hz, 1H, ArH),
7.65 (d, J = 8.0 Hz, 2H, ArH), 7.46 (d, J = 8.9 Hz, 1H, ArH), 7.40 (d, J = 7.8 Hz, 2H,
ArH), 7.28 (dd, J = 1.9, 8.7 Hz, 1H, ArH), 2.49 (s, 3H, CHs); 3C NMR (CDCls, 125
MHz): § = 149.7, 141.3, 134.2, 131.9, 129.8, 128.9, 128.7, 126.7, 124.5, 123.6, 115.0,
21.5; HRMS (ESI-TOF"): m/z calcd for CisH1iNaSCI [(M + H)*], 300.0362; found,
300.0356.

7-Bromo-3-phenylbenzo[4,5]thiazolo[2,3-c][1,2,4]triazole (4t)
N-N
” \
Nj\&
4t Br
White powder; Mp 224-225 <C; IR (KBr) »: 3090, 1526, 1480, 828, 765, 716, 698, 622
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cm™; IH NMR (CDCls, 500 MHz): 6 = 7.85 (d, J = 8.0 Hz, 2H, ArH), 7.78-7.76 (m, 2H,
ArH), 7.62-7.60 (m, 3H, ArH), 7.45 (dd, J = 1.4, 8.8 Hz, 1H, ArH), 7.39 (d, J = 8.8 Hz,
1H, ArH); C NMR (CDCls, 125 MHz): § = 134.7, 131.0, 129.7, 129.2, 127.3, 126.9,
119.3, 115.5; HRMS (ESI-TOF*): m/z calcd for C14H9N3SBr [(M + H)*], 329.9701;
found, 329.9715.

7-Bromo-3-(4-chlorophenyl)benzo[4,5]thiazolo[2,3-c][1,2,4]triazole (4u)
N-N
| \
O
-~ 0
4u Br

Brown powder; Mp 297-298 <C; IR (KBr) »: 3064, 1726, 1602, 1485, 862, 842, 775,
669 cm™; 'TH NMR (DMSO-ds, 500 MHz): 6 = 8.38 (s, 1H, ArH), 7.85 (d, J = 8.0 Hz,
2H, ArH), 7.72 (d, J = 8.0 Hz, 2H, ArH), 7.61 (d, J = 8.6 Hz, 1H, ArH), 7.32 (d, J = 8.7
Hz, 1H, ArH); 3C NMR (CDCls, 125 MHz): § = 137.4, 134.6, 130.3, 129.8, 129.6,
128.9, 127.6, 125.1, 119.5, 115.3; HRMS (ESI-TOF*): m/z calcd for C14HsN3SBr [(M +
H)*], 363.9311; found, 363.9320.

7-Bromo-3-(p-tolyl)benzo[4,5]thiazolo[2,3-c][1,2,4]triazole (4v)
N-N
\
: l N>\S
HaC @
4v Br

Brown powder; Mp 254-255 <C; IR (KBr) v: 3098, 2921, 2852, 1724, 1484, 848, 829,
816, 771 cm™; 1H NMR (CDCls, 500 MHz): 6 = 7.83 (d, J = 1.6 Hz, 1H, ArH), 7.65 (d,
J = 8.0 Hz, 2H, ArH), 7.45-7.43 (m, 1H, ArH), 7.42-7.41 (m, 2H, ArH), 7.40-7.39 (m,
1H, ArH), 2.50 (s, 3H, CHs3); 13C NMR (CDCls, 125 MHz): § = 141.3, 134.5, 129.9,
129.5, 129.0, 128.9, 127.3, 123.5, 119.2, 115.3, 21.6; HRMS (ESI-TOF"): m/z calcd for
C15H11NsSBr [(M + H)™], 343.9857; found, 343.9846.

7-Methyl-3-phenylbenzo[4,5]thiazolo[2,3-c][1,2,4]triazole (4w)

10



N-N
\
/I N>\S
aw CHs

White powder; Mp 180-181 <TC; IR (KBr) »: 3025, 2920, 2851, 1636, 1584, 1493, 1385,
813, 762, 694 cm™; 1H NMR (CDCls, 500 MHz): § = 7.80-7.79 (m, 2H, ArH),
7.61-7.59 (m, 3H, ArH), 7.50 (s, 1H, ArH), 7.42 (d, J = 8.5 Hz, 1H, ArH), 7.12 (d, J =
8.5 Hz, 1H, ArH), 2.45 (s, 3H, CHs); 3C NMR (CDCls, 125 MHz): 6 = 136.7, 132.6,
130.6, 129.1, 128.9, 127.9, 127.2, 126.9, 124.8, 113.9, 21.3; HRMS (ESI-TOF"): m/z
calcd for C15H12N3S [(M + H)*], 266.0752; found, 266.0763.

3-(4-Chlorophenyl)-7-methylbenzo[4,5]thiazolo[2,3-c][1,2,4]triazole (4X)

N-N
\
: l N>\S
cl @
4x CHs

Gray powder; Mp 222-223 <C; IR (KBr) v: 3098, 3078, 2920, 2853, 1604, 1493, 1383,
827, 723, 698 cm™; 'H NMR (CDCl3, 500 MHz): § = 7.75 (d, J = 8.4 Hz, 2H, ArH),
7.58 (d, J = 8.5 Hz, 2H, ArH), 7.51 (s, 1H, ArH), 7.39 (d, J = 8.4 Hz, 1H, ArH), 7.14 (d,
J = 8.3 Hz, 1H, ArH), 2.46 (s, 3H, CH3); 3C NMR (CDCls, 125 MHz): 6 = 136.9 (J =
8.3 Hz), 136.8, 132.7, 130.4, 129.4, 127.8, 127.3, 125.6, 124.9, 113.8, 21.3; HRMS
(ESI-TOF"): m/z calcd for C1sH11N3SCI [(M + H)*], 300.0362; found, 300.0375.

3-(4-Methoxyphenyl)-7-methylbenzo[4,5]thiazolo[2,3-c][1,2,4]triazole (4y)
N-N
\
/I N>\ S
H3CO @
ay CH,

White powder; Mp 161-162 <C; IR (KBr) o: 3055, 2921, 2850, 1615, 1494, 1383, 840,
805, 731 cm™; 'H NMR (CDCls, 500 MHz): 6 = 7.72 (d, J = 7.5 Hz, 2H, ArH), 7.48 (s,
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1H, ArH), 7.42 (d, J = 8.0 Hz, 1H, ArH), 7.12 (d, J = 6.7 Hz, 3H, ArH), 3.90 (s, 3H,
OCHj), 2.45 (s, 3H, CHz); 1*C NMR (CDCls, 125 MHz): 5 = 161.4, 136.5, 132.7, 130.6,
128.0, 127.2, 124.8, 119.2, 114.4, 113.9, 55.5, 21.3; HRMS (ESI-TOF*): m/z calcd for
C16H14N30S [(M + H)*], 296.0858; found, 298.0849.

3-Benzylbenzo[4,5]thiazolo[2,3-c][1,2,4]triazole (4z)

Cyan powder; Mp 170-171 <C; IR (KBr) »: 3059, 2925, 1632, 1600, 1489, 748, 727,
681 cm™;IH NMR (CDCls, 500 MHz): 6 = 7.64 (d, J = 6.4 Hz, 1H, ArH), 7.42 (d, J =
6.3 Hz, 1H, ArH), 7.34-7.31 (m, 4H, ArH), 7.28-7.26 (m, 3H, ArH), 4.65 (s, 2H, CHo);
13C NMR (CDCls, 125 MHz): 6 = 134.5, 132.4, 129.1, 128.1, 127.4, 126.6, 126.0,
124.6, 114.1, 32.5; HRMS (ESI-TOF"): m/z calcd for C15H12N3S [(M + H)*], 266.0752;
found, 266.0741.
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NAME Lm-2-1b
EXPNO 1
PROCNO 1
Date_ 20111027
Time 19.39
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 32768
SOLVENT DMSO
NS 8

DS 1

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 575

DW 50.000 usec
DE 6.00 usec

TE 296.1 K

D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
Sl 16384

SF 500.0300015 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 2.00
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2

Lm-2-1b
2

1
20111103

13.08

av500

5 mm PABBO BB-
zgpg30

65536

DMSO

2096

2

32679.738
0.498653
1.0027661

3640

15.300

6.00

298.3
2.00000000
0.03000000
1.89999998

2.00
125.7464750

CHANNEL f2 ====

waltzl6

1H

80.00

2.20

17.66

17.66
500.0355000
32768
125.7326387
EM

0

6.00

0

2.00

Hz



8 084
7890
7/873
7 749
71732
7.508
7.506
7.494
7.491
7.479
7.475
7.463
7.460
7.448
7.446
7.436
7.421
7.418

Nyt

NAME Lm-2-2b
EXPNO 1
PROCNO 1
Date_ 20111114
Time 19.59
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 32768
SOLVENT DMSO
NS 8
DS 1
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 575
EL L R DW 50.000 usec
8.1 8.0 7.9 7.8 7.7 7.6 7.5 ppn DE 6.00 usec

TE 296.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL f1l ========
NUC1 1H
P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
Sl 16384
SF 500.0300015 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

""" e B B B e B B B B PC 2.00
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K\i:§$£§/%é§¢ii/) 4b NAME ILm-2-2b
EXPNO 21
PROCNO 1
Date_ 20111121
Time 18.09
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 2167
DS 2
SWH 32679.738
FIDRES 0.498653
AQ 1.0027661
RG 14600
DW 15.300
DE 6.00
TE 295.3
T R D1 2.00000000
dll 0.03000000
150 140 130 120 ppm DELTA 1.89999998
TDO 1
======== CHANNEL fl ====
NUC1 13C
Pl 9.60
PL1 2.00
SFO1 125.7464750
======== CHANNEL f2 ====
CPDPRG2 waltzlé6
NuUC2 1H
PCPD2 80.00
PL2 2.20
PL12 17.66
PL13 17.66
SFO2 500.0355000
ST 32768
SF 125.7326387
WDW EM
T T T T T T T T T T T T T T T T T T T T T T T EEB 6 Og
220 200 180 160 140 120 100 80 60 40 20 pPrm GB 7o
PC 2.00
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NAME Lm-3B
EXPNO 1
PROCNO 1

Date 20111122
Time 16.01
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 32768
SOLVENT DMSO
NS 8

DS 1

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 322

DW 50.000 usec
DE 6.00 usec

TE 294.8 K

D1 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H

P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
Sl 16384

SF 500.0300015 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 2.00
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W Br NAME Lm-2-3B

EXPNO 2
PROCNO 1
4c Date 20111129
Time 13.19
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 2080
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 5790
q DW 15.300 usec
DE 6.00 usec
TE 298.1 K
L ‘ L ‘ L ‘ L ‘ L ‘ L ‘ L ‘ L ‘ L ‘ ' Dl 2.00000000 secC
dll 0.03000000 sec
145 140 135 130 125 120 115 110 ppm DELTA 1.89999098 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.60 usec
PL1 2.00 dB
SFO1 125.7464750 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 2.20 dB
PL12 17.66 dB
PL13 17.66 dB
SFO2 500.0355000 MHz
ST 32768
SF 125.7326387 MHz
WDW EM
: x : x : x : x : x : x : x : x : x oop 6 00 Ha
160 140 120 100 80 60 40 20 pprm cB 0
PC 2.00
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NAME Ilm—2-7b
EXPNO 11
PROCNO 1
Date 20111214
Time 18.40
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zg30
————n ] TD 32768
e e P Prr e P Pr e P P SOLVENT CDC13
7.9 7.8 7.7 7.6 7.5 7.4 7.3 ppm gz f
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 812
DW 50.000 usec
DE 6.00 usec
TE 294.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.50 usec
PL1 2.20 dB
ﬂ SFO1 500.0335010 MHz
, .. sI 16384
SF 500.0300111 MHz
WDW EM
L L R D D D D D D DL I L L L I | | SSB 0
80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 0.5 ppm 1B 0.30 Hz
GB 0
PC 2.00

1.973
1.000
1.057
1.120
3.083
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NAME Im-2-7b
EXPNO 2
PROCNO 1

Date__ 20111219

Time 9.26
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 4373

DS 2

SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 18400

DW 15.300 usec
DE 6.00 usec

TE 294.5 K

D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

======== CHANNEL {1 ========
NUC1 13C

P1 9.60 usec

PL1 2.00 dB

SFO1 125.7464750 MHz
======== CHANNEL {2 ========
CPDPRG2 w altz16
NuC2 1H

PCPD2 80.00 usec
PL2 2.20dB

PL12 17.66 dB
PL13 17.66 dB
SFO2 500.0355000 MHz
Sl 32768

SF 125.7326472 MHz
wWDW EM

SSB (6]

LB 10.00 Hz

GB 0

PC 200
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

Lm-5B
1

1

20111122

16.10

av500

5 mm PABBO BB-
zg30

32768

DMSO

8

1
10000.000
0.305176
1.6385000
322

50.000
6.00

294.8
2.00000000
1

2.20
500.0335010
16384
500.0300015
EM

0

0.30

0

2.00
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HO ® NAME

LM-2-5B

2

1

20111207
13.58
av500

5 mm PABBO BB-
zgpg30
65536

DMSO

932

2
32679.738
0.498653
1.0027661
18400
15.300
6.00

296.8
2.00000000
0.03000000
1.89999998

CHANNEL f2 ====

waltzle

1H

80.00

2.20

17.66

17.66
500.0355000
32768
125.7326387
EM

0

6.00

0

2.00
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NAME Lm-4B
EXPNO 1
PROCNO 1
Date_ 20111122
Time 16.06
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 32768
SOLVENT DMSO
NS 8

DS 1

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 322

DW 50.000 usec
DE 6.00 usec

TE 2948 K

D1 2.00000000 sec
TDO 1
======== CHANNEL f1l ========
NUC1 1H

P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
SI 16384

SF 500.0300015 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 2.00
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Lm—-2-4B

2

1

20111129
18.15
av500

5 mm PABBO BB-
zgpg30
65536

DMSO

1883

2
32679.738
0.498653
1.0027661
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15.300
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297.8
2.00000000
0.03000000
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NAME LM—-2-6B
EXPNO 1
PROCNO 1
Date 20111212
Time 20.03
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 32768
e P P P I IR P P K SOLVENT CDC13
7.7 7.6 7.5 7.4 7.3 7.2 7.1 ppm gg g
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 724
DW 50.000 usec
DE 6.00 usec
TE 293.7 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.50 usec
PL1 2.20 dB
| ] SFO1 500.0335010 MHz
. | L sT 16384
SF 500.0300102 MHz
WDW EM
b DL L DAL I L LA DL I DL IELALLL N I IR BN I IR I T T SSB 0
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm  Ip 0.10 Hz
GB 0
[=35H 2= f=2) N~ PC 4.00
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NAME Lm-2-BB
H3sCO EXPNO 2
PROCNO 1
49 Date__ 20111214
Time 21.57
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDCI3
b NS 11361
DS 2
[T T T T T S O T T T T S T O T S S T S S T | N T S T S S S R S B T R SWH 32679.738 Hz
FIDRES 0.498653 Hz
140 135 130 125 120 L15 110 105 ppm AQ 1.0027661 sec
RG 2050
DW 15.300 usec
DE 6.00 usec
TE 295.6 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 ========
NUC1 13C
P1 9.60 usec
PL1 2.00 dB
SFO1 125.7464750 MHz
======== CHANNEL {2 ========
CPDPRG2 w altz16
Nuc2 1H
PCPD2 80.00 usec
PL2 2.60 dB
PL12 17.66 dB
PL13 17.66 dB
SFO2 500.0355000 MHz
SI 32768
SF 125.7326395 MHz
WwWDwW EM
SSB o
T T T T T T T T T T T T T T T T T T T LB 10.00 Hz
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm S‘E 5 (?0
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EXPNO 1

4h PROCNO 1
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Time 21.56
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PROBHD 5 mm PABBO BB-
PULPROG zg30
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SOLVENT CDCI3
NS 8
e SDVSVH 100](-)0000Hz
790 785 780 7.75 7.70 765 7.60 7.55 750 7.45 7.40 ppm FIDRES 0 30':5176 Hy
AQ 1.6385000 sec
RG 645
DW 50.000 usec
DE 6.00 usec
TE 297.8 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
Sl 16384
SF 500.0300064 MHz
WDW EM
L ) SSB 0
LB 0.30 Hz
GB 0
T T T T T T T T T T T T T PC 2.00
13 12 11 10 7 6 5 4 3 2 1 0 ppm
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LM-2-13B

2

1

20120414
13.31
av500

5 mm PABBO BB-
zgpg30
65536
CDC13

1214

2
32679.738
0.498653
1.0027661
812

15.300
6.00

296.1
2.00000000
0.03000000
1.89999998

125.7464750

CHANNEL f2 ====

waltzlé

1H

80.00

2.60

17.66

17.66
500.0355000
32768
125.7326482
EM

0

5.00

0
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NAME IM-2-15B
EXPNO 1
PROCNO 1
Date 20120412
Time 10.14
INSTRUM av500
PROBHD 5 mm PABBO BB-—
PULPROG zg30
D 32768
SOLVENT CDC13
NS 8
DS 1
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
“““ e N R A RG 645
8.0 7.9 7.8 7.7 7.6 7.5 pprm DW 50.000 usec
DE 6.00 usec
TE 293.1 K
D1 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
Pl 13.50 usec
PL1 2.20 dB
| k SFO1 500.0335010 MHz
: ~ ST 16384
SF 500.0300064 MHz
""""" [ L L D L L IR IR WDW EM
9 8 7 6 5 4 3 2 1 pPrm SSB 0
LB 0.30 Hz
Slan|o|n|m|m PC 2.00
o) (o] (o] (o] (e} [e»)
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EXPNO 2
4i PROCNO 1
Date 20120415
Time 6.58
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 10716
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 812
DW 15.300 usec
! ! | ! ! ! 5 25501 Ko
135 130 125 120 115 rpm D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1l ========
NUC1 13C
Pl 9.60 usec
PL1 2.00 dB
SFO1 125.7464750 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzle
NUC2 1H
PCPD2 80.00 usec
PL2 2.60 dB
PL12 17.66 dB
PL13 17.66 dB
SFO2 500.0355000 MHz
R oM I . s - N N 32768
o R M v it i N " i AR S R i Bk SF 125.7326482 MHz
WDW EM
SSB 0
1B 5.00 Hz
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm GB 0
PC 2.00
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NAME LM-2-16B
EXPNO 1
PROCNO 1
Date 20120417
Time 16.53
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 8
o) DS

N> NOWOWANMS OO OO <
N Oy — OO MW O™ L) O
I~ < <N+ 00 00 CO M~ [~ L0 <F < <P < <
C 00 0 O CO [~ [~ [~ [~ [~ [~ [~~~ >~ >~

1
SWH 10000.000 Hz
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ FIDRES 0.305176 Hz
g.06 8.4 8.2 8.0 7.8 7.6 7.4 7.2 ppm A0 1.6385000 sec
RG 645
DW 50.000 usec
DE 6.00 usec
TE 294.6 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.50 usec
PL1 2.20 dB
SFO1 500.0335010 MHz
ST 16384
SF 500.0300072 MHz
"""" I I N M N I | WDW EM
10 9 8 7 6 5 4 3 2 1 ppem SSB 0
LB 0.30 Hz
Slov||—||eo|o o PC 2.00
OO ||[Ollon O |
lollallelE]e
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1
Rl J 0
EXPNO 2
4 PROCNO 1
Date 20120419
Time 11.24
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 4298
DS 2
SWH 32679.738
FIDRES 0.498653
AQ 1.0027661
RG 812
) DW 15.300
e e e e T I DE 6.00
TE 298.2
131 130 129 128 127 126 125 pPrm D1 5.00000000
dlil 0.03000000
DELTA 1.89999998
TDO 1
======== CHANNEL f1l ====
NUC1 13C
Pl 9.60
PL1 2.00
SFO1 125.7464750
======== CHANNEL f2 ====
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00
PL2 2.60
PL12 17.66
PL13 17.66
SFO2 500.0355000
ST 32768
SF 125.7326482
WDW EM
' T ' T ' T ' T ' T ' T ' T ' T ' T °5B S 08
160 140 120 100 80 60 40 20 pPrm cB o
PC 2.00
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&%W (N

Br ,N NAME LM-2-8B
\ EXPNO 1
/ >\\S PROCNO 1
N Date 20120507
Time 21.54
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
4k U SOLVENT CDC13
NS 8
DS 1
SWH 10000.000 Hz
NEEREERT [reveeen [reveeen [reveeen EEKEEERRN [reveeen [reveeen [reveeen EEREERREN [reveeen K FIDRES 0.305176 Hz
7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 ppm AQ 1.6385000 sec
RG 645
DW 50.000 wusec
DE 6.00 usec
TE 295.5 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.50 usec
PL1 2.20 dB
MJ U L “J | Srol 500.0335010 MHz

ST 16384

SFEF 500.0300081 MHz
,,,,,,, T T T [ T [ e e WDW EM
10 9 8 7 6 5 4 3 2 1 ppm SSB 0

LB 0.30 Hz
mlorﬂgjéjET GB 0
— ||~ [ <O PC 2.00
olololo|o|o
Y ) PR ) Y
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133.250
132.825
132.505

/
§

140

130

8B 13C
O nwo
O 1O © N
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ot

1D

126.383
124.562
124.260
114.392

120

2012 05

110

100

09

90

80

ppm

70

60

o NN (<O

PROBHD
PULPROG
TD

4k SOLVENT
NS
DS
SWH
FIDRES
AQ
RG
DW

/ SX\ NAME
N S EXPNO
PROCNO
Date
Time
INSTRUM

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13

SFO2
ST
SF

WDW
SSB

50 40 30 20 PPM on

34

LM-2

20120

18

av

5 mm PABBO
zgp

65

CD

32679.
0.498
1.0027
11

15.

6

30
2.00000
0.03000
1.89999

125.7464

CHANNEL f2
walt

80.

2.
17.
17.

500.0355
32
125.7326
4

2

-8B
2

1
509
.45
500
BB-
g30
536
Cc13
612
2
738
653
661
500
300
.00
1.7
000
000
998

750

z16
1H
00
60
66
66
000
768
440

EM

0
.00
0
.00

Hz
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Dl Dl Dl o Dl O
7.7 7.6 7.5 7.4 7.3 pprm
N
H,C N S
CHs 4l
o
,,,,,,, T T T T T [
10 9 8 7 6 2 ppm
o [o]wlon —
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NAME LM-2-17B
EXPNO 1
PROCNO 1
Date 20120412
Time 10.18
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 8
DS 1
SWH 10000.000
FIDRES 0.305176
AQ 1.6385000
RG 512
DW 50.000
DE 6.00
TE 293.1
D1 2.00000000
TDO 1
======== CHANNEL fl ====
NUC1 1H
Pl 13.50
PL1 2.20
SFO1 500.0335010
ST 16384
SFE 500.0300064
WDW EM
SSB 0
LB 0.30
GB 0
PC 2.00

Hz
Hz
sec

usecC
usecC

secC



LM-2-17B 13C 1D 2012 04 15
5 28833208558 BRUKER
[T ~ O OM™MOTI™ v W < O LO
() O~ O MmO~ W ANNIMETM —~ [@))
Lo T OO OO OO AN AN NN N o —
— — < [@N]
‘ \ K\::$>§:\\%gé;;i/;// ‘ NAME IM-2-17B
EXPNO 2
N-N PROCNO 1
N Date 20120415
H.C / >\\S Time 18.47
3 N INSTRUM av500
PROBHD 5 mm PABBO BB-—
PULPROG zgpg30
TD 65536
SOLVENT cbcl3
NS 1713
CHs 4 DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
-~ AQ 1.0027661 sec
RG 812
S e L B DW 15.300 usec
130 125 120 115 ppm DE 6.00 usec
TE 296.5 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.60 usec
PL1 2.00 dB
SFO1 125.7464750 MHz
——==—=—— CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 2.60 dB
PL12 17.66 dB
PL13 17.66 dB
SFO2 500.0355000 MHz
Lo U ) ' ST 32768
AW SF 125.7326482 MHz
WDW EM
T " T " T " T " T " T " T " T " T " T SSB 0
LB 5.00 Hz
180 160 140 120 100 80 60 40 20 PPm CB 0
PC 2.00
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NAME LM-2-18B-2
EXPNO 1
PROCNO 1

Date 20121207
Time 19.13
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 16384
SOLVENT CDCI3
NS 8

DS 1

SWH 10000.000 Hz
FIDRES 0.610352 Hz
AQ 0.8193000 sec
RG 645

DW 50.000 usec
DE 8.00 usec

TE 292.4 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

P1 13.00 usec
PL1 2.00dB
SFO1 500.0338500 MHz
Sl 16384

SF 500.0300092 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 5.00
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150 145 140 185 130 425 120 115 rpm
I I I I I T I I I I I
180 160 140 120 100 80 60 40 20 ppm
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BIRUKER
NAME LM-2-18B-2
EXPNO 2
PROCNO 1
Date 20121212
Time 12.15
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 556
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 1150
DW 15.300 usec
DE 6.00 usec
TE 292.4 K
D1 2.00000000 sec
dlil 0.03000000 sec
DELTA 1.89999998 sec
TDO 10
======== CHANNEL fl1 ========
NUC1 13C
Pl 12.20 usec
PL1 3.00 dB
SFO1 125.7464750 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NucC2 1H
PCPD2 80.00 usec
PL2 2.00 dB
PL12 17.70 dB
PL13 17.70 dB
SFO2 500.0355000 MHz
ST 32768
SF 125.7326455 MHz
WDW EM
SSB 0
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LM-2-10B

7.785

1H

7.625

7.615
7.607
7.605
7.599
7.596
7.513
7.504
7.494
7.486
7.467
7.449
7.444
7.434
7.429
7.074
7.069
7.057
7.052
7.040
7.035

2012

03

29

(<O

NAME LM-2-10B

EXPNO 1

4n PROCNO 1

Date 20120329

Time 19.18

INSTRUM av500

PROBHD 5 mm PABBO BB-—

PULPROG 2g30

TD 32768

SOLVENT CDC13

NS 8

DS 1

SWH 10000.000

FIDRES 0.305176

AO 1.6385000

RG 645

| pw 50.000

\ \ \ \ RE 6,00

7.60 7.55 7.50 7.45 S 2.000%8%63

TDO 1
———————— CHANNEL f1l ====

NUC1 1H

Pl 13.50

PL1 2.20

1 ) ( SFO1 500.0335010

ST 16384

SF 500.0300068

""" | U A I Y A I D B I | WDW EM
12 11 10 9 8 7 6 5 4 3 2 1  ppm SSB 0
LB 0.30

o||o|=|o PC 2.00

o|lo|o|o O
oo
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4n F

130 12p 120 115 ppm
w«wMwwAMmMMLwawwwwuﬂ&%mnmwmmwnkwMM tmmwwmww“memm*wmwﬂ*meﬂw
R R I I I I I I R I I I I M

170 160 150 140 130 120 110 100 90 80 70 60 ppm
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2
ST

SF
WDW
SSB
LB

GB

PC

CHANNEL f£f2

LM-2-10B
2

11
20120405
10.43
av500

5 mm PABBO BB-

zgpg30
65536
CcDC13

2203

2
32679.738
0.498653
1.0027661
3250
15.300
6.00

294.1
2.00000000
0.03000000
1.89999998

waltzlé
1H
80.00
2.20
17.66
17.66

500.0355000

32768

125.7326435

EM

0
3.00
0
2.00



746
729
614
598
493
7.485
7475
7.465
7.460
7.447
7.444
7.266
7.103
7.098
7.085
7.068

E

\\W/ Cl /@/,l‘,s\%s

40 F

7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1  ppm

J\J Nk
| [T | I | | I | I | I | I | I | I | I
10 9 8 6 5 4 3 2 1 0 ppm

olmlolo

O NN O

Slolols

Nl N[
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NAME LM-2-11B
EXPNO 1
PROCNO 1
Date_ 20120329
Time 19.22
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 32768
SOLVENT CDCI3
NS 8

DS 1

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 645

DW 50.000 usec
DE 6.00 usec

TE 292.7 K

D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
Sl 16384

SF 500.0300064 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 2.00



_—161.317
—™159.331
137.219

134.377

134.288
130.340

129.565

é

_—126.449
™-125.109
115.155
115.082
114.275
114.073
112.160

=

111.958

§

L

\
BR

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

) pts

Prm D1

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2

200

1
180

T .
160

1
140

" 1
120

T

1
100

T

1
80

60 40 20 ppm GB

42

N/

(<O

LM-2-11B

2

1

20120405
11.42
av500

5 mm PABBO BB-
zgpg30
65536
CDC13

3024

2
32679.738
0.498653
1.0027661
3250
15.300
6.00

293.4
2.00000000
0.03000000
1.89999998

CHANNEL f2 ====

waltzl6

1H

80.00

2.60

17.66

17.66
500.0355000
32768
125.7326482
EM

0

5.00

0

2.00

Hz
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4p F
NAME ILM-2-14B
EXPNO 1
PROCNO 1
Date 20120412
Time 10.09
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zg3O
TD 32768
SOLVENT CDC13
NS 8
L DS 1
SWH 10000.000 Hz
g FIDRES 0.305176 Hz
7.7 7.6 7.5 7.4 7.3 7.2 7.1 ppm AQ 1.6385000 sec
RG 645
DW 50.000 usec
DE 6.00 usec
TE 293.1 K
D1 2.00000000 sec
TDO 1
======== CHANNEL f]l ========
NUC1 1H
Pl 13.50 usec
ng (+AVL44A\AJL‘_~_AAA*#* PL1 2.20 dB
SFO1 500.0335010 MHz
JUUU - 5 — ST 16384
SF 500.0300064 MHz
""""" I D A T L L L I B WDW EM
9 8 7 6 5 4 3 2 1 ppem SSB 0
LB 0.30 Hz
Clel2lle = PC 2.00
OO || |O (@)
FS] Y P | -
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170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2
ST

SF
WDW
SSB
LB

GB

PC

CHANNEL f£2

LM-2-14B
21

1
20120415
13.31
av500

5 mm PABBO BB-

zgpg30
65536

CDC13

1727

2
32679.738
0.498653
1.0027661
812

15.300
6.00

296.2
2.00000000
0.03000000
1.89999998

9.60
2.00
125.7464750

waltzl6

1H

80.00

2.60

17.66

17.66
500.0355000
32768
125.7326440
EM

0

5.00

0

2.00

Hz



LSL-2-22b

1H 1D 2013 12 27

2.006

N-N
D) o o
8523898383883 W 8 gE8& BRUKER
Ry ERSal 00 N (<O
4q Cl
NAME LSL-2-22b
EXPNO 1
PROCNO 1
Date__ 20131227
Time 16.14
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 16384
SOLVENT CDCI3
NS
DS 1
SWH 10000.000 Hz
FIDRES 0.610352 Hz
AQ 0.8193000 sec
RG 512
DwW 50.000 usec
DE 8.00 usec
SR R SRR B R DI 100000000
7.7 7.6 7.5 7.4 7.3 | ppm TDO SO
======== CHANNEL fl ========
NUC1 1H
P1 13.00 usec
PL1 2.00 dB
SFO1 500.0338500 MHz
Sl 16384
SF 500.0300087 MHz
\M b WDW EM
- J . A . SSB 0
LB 0.30 Hz
GB 0
T T T T T T T T T T T T T T T T T PC 4.00

75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 ppm

1.000
2.991
1.034
1.009
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34.198
32.079
30.965
129.180
129.074
128.592
126.791
124,546
114.988

- BRUKER

ESNP yNg (<O

4q Cl NAME Im-2-22b
EXPNO 2
PROCNO 1
Date_ 20130620
Time 15.21
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 2111
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 5160
DW 15.300 usec
DE 6.00 usec
T | TE 301.6 K
D1 2.00000000 sec
135 130 125 120 115 ppm a1 0.03000000 s6c
DELTA 1.89999998 sec
TDO 20
=—======= CHANNEL fl ========
NUC1 13C
P1 9.60 usec
PL1 2.00dB
SFO1 125.7464750 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.60dB
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm PL12 17,66 dB
PL13 17.66 dB
SFO2 500.0355000 MHz
Sl 32768
SF 125.7326440 MHz
WDW EM
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Im-2-23b-1 1H 1D 201312 31

7.859
7.843
7.725
7.708
7.497
7.479
7.390
7.373

\

P4

/
\
2,
994

ar Cl NAME Im-2-23b-1
EXPNO 1
PROCNO 1
Date_ 20131231
Time 16.43
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 7930
D 16384
SOLVENT DMSO
NS
‘ ‘ ‘ ‘ ‘ ! SWH 10000.000 Hz
8.2 8.0 7.8 7.6 7.4 ppm FIDRES  0.610352 Hz
AQ 0.8193000 sec
RG 322
DW 50.000 usec
DE 8.00 usec
TE 293.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1l ========
NUC1 1H
P1 13.00 usec
PL1 2.00dB
SFO1 500.0338500 MHz
SI 16384
SF 500.0300085 MHz
WDW EM
\ L SsB 0
— A LB 0.60 Hz
GB 0
"""" R B B I B B B S S I PC 4.00
8 7 6 5 4 3 2 1 0 ppm

1.000
2.024
2.085
1.088
1.063
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NAME Im-2-23b
EXPNO 21
Cl PROCNO 1
ar cl Date_ 20130713
Time 21.06
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 17784
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 1820
DW 15.300 usec
Y DE 6.00 usec
DI 200000000 sec
DELTA 1.89999998 sec
TDO 40
======== CHANNEL fl ========
NUC1 13C
P1 12.20 usec
PL1 3.00 dB
SFO1 125.7464750 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16

NUC2 1H
PCPD2 80.00 usec
PL2 2.00dB

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm PL12 17.70 dB
PL13 17.70 dB
SFO2 500.0355000 MHz
Sl 32768
SF 125.7326466 MHz
WDW EM
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Im-2-24b-1 1H 1D 2013 12 31

7.395
7.291
7.288
7.274
7.270
7.265
2.490

[ee]
o
S BRUKER
<?
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é
¥

N-N
I I
N NAME Im-2-24b-1
EXPNO 1
HC PROCNO 1
Date 20131231
4s Cl Time 17.12
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 16384
SOLVENT CDCI3
NS 8
DS 1
SWH 10000.000 Hz
FIDRES 0.610352 Hz
e e I T ég 0-813923‘200038C
7.65 7.60 7.55 7.50 7.45 7.40 7.3b 7.30 Pprm DW 50.000 Usec
DE 8.00 usec
TE 2935 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 13.00 usec
PL1 2.00dB
SFO1 500.0338500 MHz
Si 16384
SF 500.0300085 MHz
WDW EM
JU . L SSB 0
LB 0.60 Hz
GB 0
""""" L L B e B e B A B PC 4.00
8 7 6 5 4 3 2 1 0 ppm
NG E=1) o
e iE=il=1t=3"} N
=i=1t=1t=1t=! o
AN ||| o
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N-N NAME Im-2-24b-2
BN EXPNO 2
/@/LN S PROCNO 1
Date_ 20131231
H-C Time 18.20
3 INSTRUM spect
4s Cl PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 16164
DS 2
U SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
BW 15300 usec
150 145 140 135 130 125 120 115 10 ppm DE 6.00 usec
TE 296.6 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 40
======== CHANNEL fl ========
NUC1 13C
P1 12.20 usec
PL1 3.00 dB
SFO1 125.7464750 MHz
======== CHANNEL f2 ========
* CPDPRG2 waltz16
NUC2 1H
T T T T T T T T T T T T T T T T T T T PCPD2 80.00 usec
PL2 2.00dB
160 140 120 100 80 60 40 20 0 ppm PL12 1770 dB
PL13 17.70 dB
SFO2 500.0355000 MHz
Sl 32768
SF 125.7326472 MHz
WDW EM
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@ NAME Im-2-25b

7.623
7.620
7.611
7.602
7.459
7.456
7.441
7.439
7.398
7.380
7.265

4t Br EXPNO 1
PROCNO 1
Date__ 20130618
Time 15.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 16384
SOLVENT CDCI3
NS 8
DS 1
SWH 10000.000 Hz
FIDRES 0.610352 Hz
AQ 0.8193000 sec
N R (O e [ RG 724
7.8 .7 7.6 7.5 7.4 7.3 ppm DW 50.000 usec
DE 8.00 usec
TE 297.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 13.00 usec
PL1 2.00 dB
SFO1 500.0338500 MHz
Sl 16384
SF 500.0300072 MHz
UL J wDW EM
SSB 0
~ - — LB 0.30 Hz
GB 0
""""" L I ) I ) I I IMLIL LI IS TS PC 4.00
9 8 7 6 5 4 3 2 1 0 ppm
oMo |o]| 0
8181883
A (N[ ||

51



Im-2-25b 13C 201306 20
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Br
4t NAME Im-2-25b
EXPNO 2
PROCNO 1
Date_ 20130620
Time 17.53
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 1493
DS 2
SWH 32679.738 Hz
| | | | | FIDRES 0.498653 Hz
AQ 1.0027661 sec
135 130 125 120 ppm RG 5160
DW 15.300 usec
DE 6.00 usec
TE 299.4 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 40
======== CHANNEL f1l ========
NUC1 13C
P1 9.60 usec
PL1 2.00 dB
SFO1 125.7464750 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm PL2 2.60 dB
PL12 17.66 dB
PL13 17.66 dB
SFO2 500.0355000 MHz
Si 32768
SF 125.7326472 MHz
WDW EM
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NAME Im-2-26b-1
EXPNO 1
PROCNO 1

Date_ 20131231
Time 17.00
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 16384
SOLVENT DMSO
NS 8
DS 1
SWH 10000.000 Hz
FIDRES 0.610352 Hz
T R R B N ) B B C N O R RO U RN AQ 0.8193000 sec
86 85 84 83 82 81 80 79 78 77 76 75 74 73 ppm RG 322
DW 50.000 usec
DE 8.00 usec
TE 2935 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 13.00 usec
PL1 2.00 dB
SFO1 500.0338500 MHz
Sl 16384
SF 500.0300085 MHz
J WDW EM
SSB 0
— LB 0.60 Hz
GB 0
AR AR R IR I I I I I R pC 4.00
9 8 7 6 5 4 3 2 1 0 ppm
ol [S|0||co
ol OO
IsIit=t=1t=]l=]
| [ON[AN ||
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I g NAME ~ Im-2-26b
N EXPNO 2
PROCNO 1
Cl Date_ 20130623
Time 2231
4u Br INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 7gpg30
TD 65536
SOLVENT CDCI3
NS 11125
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
e e RG 5160
135 130 125 120 115 110 ppm DW 15.300 usec
DE 6.00 usec
TE 299.6 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 40
======== CHANNEL f1 ========
NUC1 13C
P1 9.60 usec
PL1 2.00dB
SFO1 125.7464750 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.60 dB
140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm PLL 1766 dB
PL13 17.66 dB
SFO2 500.0355000 MHz
SI 32768
SF 125.7326422 MHz
WDW EM
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NAME Im-2-27b
EXPNO 1
PROCNO 1

Date 20130702
Time 17.19
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 16384
SOLVENT CDCI3
NS 8

DS 1

SWH 10000.000 Hz
FIDRES 0.610352 Hz
AQ 0.8193000 sec
RG 724

DW 50.000 usec
DE 8.00 usec

TE 2979 K

D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H

P1 13.00 usec
PL1 2.00 dB
SFO1 500.0338500 MHz
Sl 16384

SF 500.0300085 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 2.00
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140 135 130 125 120 ppm

150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 ppm
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NAME Im-2-27b
EXPNO 2
PROCNO 1
Date_ 20130705
Time 12.18
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 2500

DS 2

SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec

RG 1820

DW 15.300 usec

DE 6.00 usec

TE 298.0 K

D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 5

======== CHANNEL f1l ========
NUC1 13C

P1 12.20 usec

PL1 3.00dB

SFO1 125.7464750 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H

PCPD2 80.00 usec
PL2 2.00dB

PL12 17.70 dB

PL13 17.70 dB
SFO2 500.0355000 MHz
SI 32768

SF 125.7326466 MHz
WDW EM
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T:IfLS;TﬁIT‘Z;%gégé;;;T o~ Z:fz
4w CH3 NAME LM-2-12B
EXPNO 1
PROCNO 1
Date 20120412
Time 9.59
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 8
DS 1
““““ e A A R SWH 10000.000 Hz
7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 ppm FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 645
DW 50.000 usec
DE 6.00 usec
TE 293.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.50 usec
PL1 2.20 dB
N SFO1 500.0335010 MHz
- ST 16384
SF 500.0300064 MHz
""""" I I L L B B BN B L I LI IR 1§ D) ] EM
9 8 7 6 5 4 3 2 1 0 ppm SSB 0
LB 0.30 Hz
0 |=|=[©|o S PC 2.00
O [0O [OY [O) [OY (@]
—lalololo o
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N NAME LM-2-12B
N-— EXPNO 2
| \>\ PROCNO 1
NS Date_ 20120414
Time 12.13
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
CH TD 65536
4w 3 SOLVENT CDC13
NS 2707
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 812
f‘\w DW 15.300 usec
' e A ?E 2géog Esec
140 135 130 125 120 115 rrm D1 2_00000060 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.60 usec
PL1 2.00 dB
SFO1 125.7464750 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé6
NUC2 1H
PCPD2 80.00 usec
PL2 2.60 dB
PL12 17.66 dB
PL13 17.66 dB
SFO2 500.0355000 MHz
ST 32768
SF 125.7326482 MHz
WDW EM
T T T T T T T T T T T T T T T T T T T T T T T i;B 5 08 Hz
200 180 160 140 120 100 80 60 40 20 pprm GB 70
PC 2.00
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NAME ILM-2-20B
EXPNO 1
PROCNO 1
Date 20120417
Time 16.56
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 8
\ \ s \ \ LA o !
SWH 10000.000 Hz
7.7 7.6 7.5 7.4 7.3 7. ppm FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 645
DW 50.000 usec
DE 6.00 usec
TE 294 .6 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 13.50 usec
PL1 2.20 dB
Jb JL 1 | sro1 500.0335010 MHz
* ST 16384
SFE 500.0300078 MHz
""" LI I I I I I I I I I N IR WDW EM
11 10 9 8 7 6 5 4 3 2 1 ppm SSB 0
LB 0.30 Hz
< (o ||| [eo) PC 2.00
O |IOO |10 O
PN i iy ) o
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NAME LM-2-20B
EXPNO 2
4x ChHs PROCNO 1
Date 20120419
Time 13.48
INSTRUM av500
PROBHD 5 mm PABBO BBR-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 2000
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 812
o I : W 15.300 usec
13b 130 125 120 115 pPrm DE 6.00 usec
TE 298.7 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.60 usec
PL1 2.00 dB
SFO1 125.7464750 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzloe
NuUC2 1H
PCPD2 80.00 usec
PL2 2.60 dB
PL12 17.66 dB
PL13 17.66 dB
SFO2 500.0355000 MH=z
W ST 32768
SF 125.7326482 MHz
WDW EM
SSB 0
150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm oo °-00 Hz
PC 2.00
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3.927
2.446
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NAME LM-2-21B
EXPNO 1
PROCNO 1
Date 20120417
Time 17.01
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 8
DS 1
N O e SWH 10000.000 Hz
7.7 7.6 7.5 7.4 7.3 7.2 7.1 ppm FIDRES 0.305176 Hz
N AQ 1.6385000 sec
N-— RG 645
/ >\S DW 50.000 usec
N DE 6.00 usec
TE 294 .5 K
CH30 D1 2.00000000 sec
TDO 1
4y CH3
======== CHANNEL fl ========
NUC1 1H
Pl 13.50 usec
PL1 2.20 dB
<J SFO1 500.0335010 MHz
ST 16384
SF 500.0300069 MHz
A I [ [T [T [T T [T [T [T T [ WDW EM
11 10 9 8 7 6 5 4 3 2 1 pPrm SSB 0
LB 0.30 Hz
GB 0
NS = & PC 2.00
OO |O|D o O
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130.570
127.186
124.778
114.407
113.872

r161.365
136.538
132.674

Z

_—128.045

~
AN

S119.169
55.453
—21.293

N

NAME
EXPNO
N PROCNO

N-
IN\>\S ??327
INSTRUM
CHZ0 PROBHD

PULPROG
TD
4y CH, SOLVENT
NS
DS
SWH
FIDRES
AQ
RG
DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13

T
100 80 60 40 20 ppm  op
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LM-2-21B
2

1

20120420
10.14
av500

5 mm PABBO BB-—
zgpg30
65536
cDC13

2000

2
32679.738
0.498653
1.0027661
812

15.300
6.00

295.6
2.00000000
0.03000000
1.89999998

125.7464750

CHANNEL f2 ====

waltzl6

1H

80.00

2.60

17.66

17.66
500.0355000
32768
125.7326482
EM

0

5.00

0

2.00

(<O

Hz
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NAME LM-2-9B
EXPNO 1
PROCNO 1
Date_ 20120327
Time 16.47
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 32768
SOLVENT CDCI3
NS 8

DS 1

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 287

DW 50.000 usec
DE 6.00 usec

TE 2939 K

D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
Sl 16384

SF 500.0300051 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 5.00
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® NAME LM-2-9B
EXPNO 2

PROCNO 1
4z Date 20120406
Time 13.38
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 1200
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
RO 1.0027661 sec
RG 4100
WWW‘WW DW 15.300 usec
1 T T T O | I T T DE 6.00 usec
TE 295.1 K
135 130 125 1¢0 ppm D1 2.00000000 sec
411 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13c
Pl 9.60 usec
PT1 2.00 dB
SFO1 125.7464750 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 2.60 dB
PL12 17.66 dB
PL13 17.66 dB
SFO2 500.0355000 MHz
ST 32768
SF 125.7326513 MHz
WDW EM
N I e B R T et 0
150 140 130 120 110 100 90 80 70 60 50 40 ppm oo 100 Hz
pC 2.00
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