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MIC determination. MICs against replicating M. tuberculosis were determined by the
microplate Alamar blue assay (MABA). PBTZ169 (synthesized by our lab), RIF and INH
were included as positive controls. M. tuberculosis H37Rv (ATCC27294) and clinical

isolate strains were grown to late log phase (70 to 100 Klett units) in Difco Middlebrook
7H9 Broth (catalog no. 271310) supplemented with 0.2% (vol/vol) glycerol, 0.05% Tween
80, and 10% (vol/vol) albumin-dextrosecatalase (BBL Middlebrook ADC Enrichment,
catalog no. 212352) (7H9-ADCTG). Cultures were centrifuged, washed twice, and then
suspended in phosphate phosphate-buffered saline. Suspensions were then passed through
an 8 um-pore-size filter to remove clumps, and aliquots were frozen at -80 °C. Two fold
dilutions of test compounds and positive controls were prepared in 7H9-ADC-TG in a
volume of 100 pul in 96-well, black, clear-bottom microplates (BD Biosciences, Franklin
Lakes, NJ). M. tuberculosis (100 pl containing 2 x 103 CFU) was added, yielding a final
testing volume of 200 pl. The plates were incubated at 37°C; on day 7 of incubation, 12.5
pl of 20% Tween 80 and 20 pl of Alamar blue were added to all wells. After incubation at
37 °C for 16 to 24 h, the fluorescence was read at an excitation of 530 nm and an emission
of 590 nm. The MIC was defined as the lowest concentration effecting a reduction in

fluorescence of >90% relative to the mean of replicate bacterium-only controls.

Aqueous solubility determination. Solubility was measured at pH 2.0 by using an
HPLC-UV method. Test compounds were initially dissolved in 0.01 M HCI
(approximately pH 2.0, 1 mL). The mixture was stirred for 12 h at room temperature and
then filtered. The saturated solutions were transferred to other vials for analysis by HPLC-
UV. Each sample was performed in triplicate. Aqueous concentration was determined by
comparison of the peak area of the saturated solution with a standard curve plotted peak
area versus known concentrations, which were prepared by solutions of test compound in

ACN at 1.0, 0.1, 0.01, 0.001 mg/mL.

All samples were performed on an Agilent 1260 HPLC-UV system. Conditions
(solvent A = methanol, solvent B = 0.1% TFA + H,0): Zorbax SB-C18 column (250 mm
x 4.6 mm, 5 pm, PN: 883975-902). Injection volumn: 10 pL. Flow: 0.5 mL/min. Gradient
elution: 0.00 min, 40% A; 3 min, 50% A; 15 min, 100% A; 16 min, 40% A; 25 min 40%A.
UV at 254 nm.



Cytotoxicity determination. Compounds were examined for toxicity (CCsp) in a
mammalian Vero cell line at concentrations from 1000 to 4 pg/ml. The Vero cells were
maintained in culture medium (Minimum Essential Medium with Earle’s salt,
supplemented with 10% fetal bovine serum) at 37 °C under 5% CO,. Cells were seeded in
96-well plates at the plating density of 1 x 10* cells per well and allowed to recover for 24
h. Culture medium was replaced by assay medium containing the compound to be tested
or drug-free. After 72 h of exposure, cells were harvested and cell viability was assessed

by MTT assay. The CCs, values were calculated by Bliss analyses.

General Chemical Methods. All commercially available solvents and reagents were used
without further purification. All moisture sensitive reactions were carried out under Argon
atmosphere in commercially available anhydrous solvents. 'H NMR spectra were
determined on a Varian Mercury-400 or Bruker 500 M spectrometer in MeOD, CDCls, or
DMSO-d; using tetramethylsilane as an internal standard. Electrospray ionization (ESI)
mass spectra was obtained on an Agilent 1260-6420 Mass spectrum instruments. The
reagents were all of analytical grade or chemically pure. TLC was performed on silica gel

plates (Merck, ART5554 60F254).

Purity was determined by HPLC, and all target compounds were confirmed to have

>95% purity.

Standard Drug. Rifampicin (RFP) and isoniazid (INH) were purchased from Sigma.
PBTZ169 was synthesized according to the published procedure (EMBO Mol. Med.2014,

6 (3), 372-83.).

Purity determination. All samples were performed on an Agilent 1260 HPLC-UV
system. Conditions (solvent A = methanol, solvent B=0.1% TFA + H,0): Zorbax SB-C18
column (250 mm x 4.6 mm, 5 um, PN: 883975-902). Injection volumn: 10 pL. Flow: 0.5
mL/min. Gradient elution: 0.00 min, 40% A; 3 min, 50% A; 15 min, 100% A; 16 min, 40%
A; 25 min 40%A. UV at 254 nm.

General synthesis procedure for synthesis of compounds 1-34. To a stirring solution of
A (0.3 mmol) in MeOH (5 mL) was added the corresponding aldehyde (0.4 mmol) and
NaCNBHj; (0.5 mmol) at room temperature. The mixture was adjusted to pH 6-7, stirred



overnight at room temperature, and quenched by 1 M NaOH solution (5 mL). The mixture
was diluted by H,O (15 mL), and extracted by DCM (10 mL X 3). The combined organic
layer was washed by brine, dried over anhydrous MgSO, filtered, and concentrated. The

residue was purified over silica gel column (DCM : MeOH = 20 : 1) to yield oils B1-B34.

To a stirred solution of B1-B34 (0.2 mmol) in DCM (5 mL) was added TFA (1 mL) at
room temperature. The mixture was stirred for 2 hours and concentrated to afford the crude

product B1-34 which was used directly in the next step without further purification.

To a stirred solution of above crude B1-34 in anhydrous MeOH (10 mL) was added
BTZ core compound D (0.2 mmol) and Et;N (0.6 mmol) at room temperature. The mixture
was stirred overnight at 40 °C, and concentrated. The residue was purified by silica gel
column (DCM : MeOH =20 : 1) to yield the yellow solids 1-34. (The data and NMR copies

of compounds 1-34 were listed in the supporting information.)

2-(5-(cyclohexylmethyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)-8-nitro-6-
(trifluoromethyl)-4H-benzo[e][1,3]thiazin-4-one (1). According to above general
procedure, employing cyclohexanecarbaldehyde afforded compound 1 as a yellow solid.
'"H NMR ( 500 MHz, CDCl3) 6 9.21 (s, 1H), 8.81 (s, 1H), 4.23 (s, 1H), 4.02-3.96 (m, 2H),
3.66 (s, 1H), 3.14-3.02 (brs, 2H), 2.72-2.54 (brs, 4H), 2.29 (s, 2H), 1.79-1.71 (m, 6H), 1.26-
1.17(m, 3H), 0.91(s, 2H); '*C NMR (125 MHz, CDCl3) 8 165.97, 159.88, 143.59, 134.62,
133.76 (q, J = 3.46 Hz), 129.59(q, J = 34.41 Hz), 126.87, 126.51, 125.90(q, J = 3.34 Hz),
122.54 (q, J = 274.1 Hz), 62.13, 60.23, 56.37, 53.44, 41.80, 39.94, 36.81, 31.78, 26.72,
26.05; ESI-MS: 483 (M + H)*. HRMS-ESI (m/z): Caled. For Cy,HycF3N405S (M+H)*:
483.1672; Found: 483.1675.

2-(5-(4-fluorobenzyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)-8-nitro-6-

(trifluoromethyl)-4H-benzo[e][1,3]thiazin-4-one (2). According to above general
procedure, employing 4-fluorobenzaldehyde afforded compound 2 as a yellow solid. mp:
178-180 °C; 'H NMR ( 500 MHz, CDCls) 8 9.21 (s, 1H), 8.82(s, 1H), 7.31 (s, 2H), 7.05-
7.04 (s, 2H), 4.23 (s, 1H), 4.04-3.96 (m, 2H), 3.78-3.75 (m, 1H), 3.65(brs, 2H), 3.18-
3.04(brs, 2H), 2.73-2.61 (brs, 3H), 1.64 (s, 1H), 1.30-1.27 (m, 3H); 3C NMR(125 MHz,
CDCI3) 6165.97, 143.61, 134.53, 133.79 (q, J=3.42 Hz), 130.02 (q, J = 35.30 Hz), 126.87,
125.93(q, J=3.56 Hz), 123.78(q, J=272.01Hz), 115.42, 115.22, 59.60, 58.51, 58.35, 56.17,



53.22,41.81, 39.99; ESI-MS: 495 (M + H)*; HRMS-ESI (m/z): Calcd. For C,H;9F4N403S
(M+H)": 495.1109; Found: 495.1106.

2-(5-(4-chlorobenzyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)-8-nitro-6-
(trifluoromethyl)-4H-benzo|e][1,3]thiazin-4-one (3). According to above general
procedure, employing 4-chlorobenzaldehyde afforded compound 3 as a yellow solid. mp:
228-230 °C; 'H NMR ( 500 MHz, CDCl;) 6 9.21(s, 1H), 8.81(s, 1H), 7.30 (s, 1H), 7.21-
7.15 (m, 3H), 4.25-4.20 (brs, 1H), 4.03-3.95 ( brs, 2H), 3.66 ( brs, 3H), 3.17-3.04(brs, 2H),
2.74-2.64 (brs, 3H), 2.37 (s, 3H); 3C NMR (125 MHz , CDCI3) 4 165.97, 159.92, 143.60,
134.60, 133.78(q, J = 3.42 Hz), 129.33 (q, J = 34.20 Hz), 128.64, 126.86, 125.90 (q, J =
3.41Hz), 122.40 (q , J = 270.12 Hz), 121.08, 59.57, 58.80, 56.20, 53.46, 53.21, 41.84,
40.01, 21.13; ESI-MS: 511 (M + H)"; HRMS-ESI (m/z): Calcd. For Cy,H;9CIF3N40;S
(M+H)*": 511.0813; Found: 511.0817.

2-(5-(4-bromobenzyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)-8-nitro-6-
(trifluoromethyl)-4H-benzo[e][1,3]thiazin-4-one (4). According to above general
procedure, employing 4-bromobenzaldehyde afforded compound 4 as a yellow solid. mp:
237-239 °C; 'H NMR (500 MHz, CDCl;) 6 9.20 (s, 1H), 8.81(s, 1H), 7.48 (s, 2H), 7.30-
7.23 (brs, 2H), 4.22 (s, 1H), 4.01 (brs, 2H), 3.76-3.65 (brs, 3H), 3.18-3.05 (brs, 2H), 2.75-
2.61 (brs, 2H), 1.64 (brs, 1H); 13C NMR (125 MHz, CDCI3) 8 165.15, 159.52, 144.61,
138.93, 132.14, 131.55, 130.95, 130.12, 128.11 (q, J = 33.92 Hz), 126.71, 126.57, 123.45
(q, J = 253.41 Hz),120.25, 59.98, 59.86, 58.09, 56.35, 53.52, 41.74; ESI-MS: 555 (M +
H)"; HRMS-ESI (m/z): Calcd. For C,,H;9BrF;N4,O3S (M+H)*": 555.0308; Found:
555.0310.

2-(5-(4-cyanobenzyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)-8-nitro-6-

(trifluoromethyl)-4H-benzo|e][1,3]thiazin-4-one (5). According to above general
procedure, employing 4-formylbenzonitrile afforded compound 5 as a yellow solid. mp:
232-234 °C; 'TH NMR (500 MHz, CDCl3) 6 9.20 (s, 1H), 8.81 (s, 1H), 7.65 (s, 2H), 7.45 (s,
1H), 7.30 (s, 1H), 4.24 (s, 1H), 4.05-3.96 (m, 2H), 3.71- 3.67 (m, 3H), 3.19-3.05 (m, 2H),
2.75-2.63 (m, 2H); *C NMR(125 MHz, CDCI13) § 165.96, 159.99, 144.18, 143.60, 134.47,
133.78, 133.75 (q, J = 3.60 Hz), 132.93, 129.70 (q, J = 35.43 Hz), 129.04, 125.97 (q,J =
3.60 Hz), 122.35 (q, J = 273.50 Hz), 120.25, 118.76, 118.33, 111.17, 59.89, 58.71, 58.47,



53.47, 53.33, 41.84, 40.04; ESI-MS: 502 (M + H)"; HRMS-ESI (m/z): Calcd. For
C23H]9F3N503S (M+H)+Z 502.11 15, Found: 502.1114.

8-nitro-2-(5-(4-nitrobenzyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)-6-
(trifluoromethyl)-4H-benzo|e][1,3|thiazin-4-one (6). According to above general
procedure, employing 4-nitrobenzaldehyde afforded compound 6 as a yellow solid. mp:
230-232 °C; 'H NMR (500 MHz, CDCl;) 8 9.21 (s, 1H), 8.82 (s, 1H), 8.22-8.20 (m, 2H),
7.52-7.51 (m, 2H), 4.28-4.23 (m, 1H), 4.06-4.03 (m, 2H), 3.97-3.96 (m, 3H), 3.20-3.07 (m,
2H), 2.77-2.65 (m, 4H); 3C NMR(125 MHz, CDCI3) 6 165.95, 160.01, 147.29, 146.29,
143.60, 134.46, 133.77 (q, J = 3.34 Hz), 129.25 (q, J = 35.40 Hz), 126.77, 126.47, 126.00,
125.96, 122.35 (q, J = 270.12 Hz), 59.94, 58.44, 53.35, 41.86, 40.05; ESI-MS: 522 (M +
H)"; HRMS-ESI (m/z): Calcd. For C;,H;9F3N505S (M+H)*: 522.1054; Found: 522.1057.

8-nitro-6-(trifluoromethyl)-2-(5-(4-(trifluoromethyl)benzyl) hexahydropyrrolo[3.,4-
c]pyrrol-2(1H)-yl)-4H-benzo|e][1,3]thiazin-4-one (7). According to above general
procedure, employing 4-trifluorobenzaldehyde afforded compound 7 as a yellow solid.
mp: 215-217 °C; '"H NMR (500 MHz, CDCl;) 6 8.88-8.87 (m, 2H), 7.68-7.66 (m, 2H),
7.55-7.54 (m, 2H), 4.05-3.97 (m, 2H), 3.75-3.61 (m, 4H), 3.34-3.31 (m, 1H), 3.10 (s, 1H),
2.97 (s, 1H), 2.72-2.65 (m, 2H); 3C NMR (125 MHz, CDCI3) & 165.14, 159.52, 144.59,
144.47,135.18, 132.13, 132.11 (q, J = 3.70 Hz), 129.38, 127.87 (q, J = 31.82 Hz), 126.70,
126.55, 126.52, 126.16, 125.54(q,J=3.36 Hz), 123.96 (q, ] =275.64 Hz), 60.04, 59.91,
58.29, 56.48, 53.51, 49.06, 41.77; ESI-MS: 545 (M + H)*; HRMS-ESI (m/z): Calcd. For
Cp3H19FgN4O3S (M+H)*: 545.1077; Found: 545.1081.

2-(5-(4-methoxybenzyl)hexahydropyrrolo[3,4-c]|pyrrol-2(1H)-yl)-8-nitro-6-

(trifluoromethyl)-4H-benzo[e][1,3]thiazin-4-one (8). According to above general
procedure, employing 4-methoxybenzaldehyde afforded compound 8 as a yellow solid.
mp: 192-194 °C; 'H NMR (500 MHz, CDCl;) 6 9.21 (s, 1H), 8.81 (s, 1H), 7.24-7.23 (m,
2H), 6.89-6.87 (m, 2H), 4.22-4.20 (m, 1H), 4.02-3.94 (m, 2H), 3.84 (s, 3H), 3.77-3.75 (m,
2H), 3.66-3.61 (m, 2H), 3.15-3.02 (m, 2H), 2.72-2.61 (m, 4H); 3C NMR (125 MHz,
CDCl5) 6 165.97, 159.87, 158.82, 143.59, 134.62, 133.76 (q, J = 3.40 Hz), 129.07 (q, J =
35.13 Hz), 126.87, 12591 (q, J = 3.58 Hz), 122.47 (q, J = 270.82 Hz), 114.14, 113.76 ,



59.68,59.57, 58.47,56.30, 55.28, 53.36, 41.84, 40.01; ESI-MS: 507 (M + H)*; HRMS-ESI
(m/z): Calcd. For Cy3H,F3N404S (M+H)™: 507.1308; Found: 507.1305.

2-(5-(4-(tert-butyl)benzyl)hexahydropyrrolo[3,4-c|pyrrol-2(1H)-yl)-8-nitro-6-
(trifluoromethyl)-4H-benzo|e][1,3|thiazin-4-one (9). According to above general
procedure, employing 4-tert-butylbenzaldehyde afforded compound 9 as a yellow solid.
mp: 81-83 °C; 'H NMR (500 MHz, DMSO) $ 8.88-8.87 (m, 2H), 7.32-7.31 (m, 2H), 7.22-
7.21 (m, 2H), 4.01-3.95 (m, 2H), 3.76-3.73 (m, 1H), 3.63-3.56 (m, 3H), 3.34 (s, 2H), 3.08-
2.96 (brs, 2H), 2.69-2.62 (m, 2H), 1.27 (s, 9H); 3C NMR (125 MHz, DMSO) 6 165.11,
159.49, 149.56, 144.58, 136.34, 135.18, 132.10 (q, J = 3.47 Hz), 128.45, 127.77 (q, J =
34.40 Hz), 126.53 (q, J = 3.40 Hz), 125.36, 123.15 (q, J = 272.95 Hz), 60.15, 59.99, 58.61,
56.40, 53.56, 41.75, 34.59, 31.63; ESI-MS: 533 (M + H)*; HRMS-ESI (m/z): Calcd. For
CyHpsF3N4O3S (M+H)™: 533.1829; Found: 533.1833.

2-(5-(4-methylbenzyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)-8-nitro-6-
(trifluoromethyl)-4H-benzo[e][1,3]thiazin-4-one (10). According to above general
procedure, employing 4-methylbenzaldehyde afforded compound 10 as a yellow solid.
mp: 223-225 °C; '"H NMR (500 MHz, CDCl3) 6 9.21 (s, 1H), 8.81 (s, 1H), 7.22-7.17 (m,
4H), 4.61 (s, 1H), 4.00-3.98 (m, 2H), 3.67 (brs, 3H), 3.18-3.05 (m, 2H), 2.75 (brs, 4H),
2.37 (s, 3H); *C NMR (125 MHz, CDCl;) 6 165.97, 159.98, 143.60, 134.57, 133.78 (q, J
= 3.41 Hz), 129.46 (q, J = 35.52 Hz), 129.18, 128.70, 128.59, 126.85, 126.50, 126.15,
12591 (q,J=3.61 Hz), 122.54 (q, J =273.08 Hz), 59.44, 58.77, 56.10,46.31, 41.81, 39.98,
21.13; ESI-MS: 491 (M + H)"; HRMS-ESI (m/z): Calcd. For Cy;Hp,F3N4O5S (M+H)*:
491.1359; Found: 491.1360.

8-nitro-2-(5-(4-(trifluoromethoxy)benzyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)-

6-(trifluoromethyl)-4H-benzo|e][1,3]thiazin-4-one (11). According to above general
procedure, employing 4-(trifluoromethoxy)benzaldehyde afforded compound 11 as a
yellow solid. mp: 188-189 °C; 'H NMR (500 MHz, CDCl3) 6 9.21 (s, 1H), 8.81 (s, 1H),
7.35-7.20 (m, 4H), 4.24 (s, 1H), 4.02-3.96 (m, 2H), 3.66 (brs, 3H), 3.17-3.04 (m, 1H), 2.75-
2.61 (m, 4H); 13C NMR (125 MHz, CDCl;) 6 165.95, 160.33, 143.60, 134.42, 133.78 (q, J
= 3.74 Hz), 127.80(q, J = 35.40 Hz), 126.77, 125.98, 124.28, 122.40 (q, J = 273.50 Hz),



58.50, 58.28, 53.46, 41.78, 39.96; ESI-MS: 561 (M + H)"; HRMS-ESI (m/z): Calcd. For
C23H]9F6N4O4S (M+H)+: 5611026, Found: 561.1028.

2-(5-benzylhexahydropyrrolo[3,4-c|pyrrol-2(1H)-yl)-8-nitro-6-(trifluoromethyl)-4H-
benzo|e][1,3]thiazin-4-one (12). According to above general procedure, employing
benzaldehyde afforded compound 12 as a yellow solid. 'H NMR (500 MHz, DMSO) &
8.88-8.87 (m, 2H), 7.30-7.24 (m, 5H), 4.03-3.96 (m, 2H), 3.74-3.72 (m, 1H), 3.60 (brs,
3H), 3.34 (brs, 1H), 3.09 (brs, 1H), 2.96 (brs, 1H), 2.69-2.62 (m, 2H); 13C NMR (125 MHz,
DMSO) 6 165.11, 159.48, 144.56, 139.39, 135.18, 132.11 (q, J = 3.60 Hz), 128.74, 128.65,
127.47 (q, J = 33.34 Hz), 127.27, 126.68, 126.52 (q, J = 3.46 Hz), 123.20 (q, J = 271.54
Hz), 60.07, 59.95, 58.94, 56.48, 56.38, 53.54, 41.75; ESI-MS: 477 (M + H)"; HRMS-ESI
(m/z): Caled. For C,Hp0F3N403S (M+H)*: 477.1203; Found: 477.1200.

2-(5-(3-fluorobenzyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)-8-nitro-6-
(trifluoromethyl)-4H-benzo|e][1,3]thiazin-4-one (13). According to above general
procedure, employing 3-fluorobenzaldehyde afforded compound 13 as a yellow solid. mp:
176-178 °C; 'H NMR (500 MHz, DMSO) 6 8.88-8.86 (m, 2H), 7.36-7.34 (m, 1H), 7.16-
7.04 (m, 3H), 4.03-3.96 (m, 2H), 3.76-3.74 (m, 2H), 3.62 (s, 3H), 3.34 (s, 1H), 3.09 (brs,
1H), 2.97 (brs, 1H), 2.71-2.63 (m, 2H); '*C NMR (125 MHz, DMSO) & 165.11, 163.90,
161.48, 159.49, 144.56, 142.61, 142.54, 135.17, 132.11 (q, J = 3.53 Hz), 130.58, 130.50,
130.10, 127.79 (q, J = 34.29 Hz), 126.69, 126.53 (q, J =3.36 Hz), , 124.66, 124.64, 123.24
(q, J = 272.89 Hz), 115.30, 115.08, 114.14, 113.93, 60.03, 59.89, 58.20, 56.32, 53.51,
41.75; ESI-MS: 495 (M + H)"; HRMS-ESI (m/z): Calcd. For CpH;9F4N4O3S (M+H)™:
495.1109; Found: 495.1111.

2-(5-(3-chlorobenzyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)-8-nitro-6-

(trifluoromethyl)-4H-benzo[e][1,3]thiazin-4-one (14). According to above general
procedure, employing 3-chlorobenzaldehyde afforded compound 14 as a yellow solid. mp:
177-180 °C; 'TH NMR (500 MHz, DMSO) 6 8.87 (s, 2H), 7.34-7.21 (m, 4H), 3.99-3.97
(m,2H), 3.77-3.75 (m,1H), 3.61 (brs, 3H), 3.34 (brs, 2H), 3.08 (brs, 1H), 2.96 (brs, 1H),
2.68-2.62 (m, 2H); 3C NMR (125 MHz, DMSO) 4 165.11, 159.47, 144.56, 142.14, 135.16,
133.37, 132.12, 132.09, 130.54, 128.41, 127.76 (q, J = 34.66 Hz), 126.70, 126.52(q, J =



3.54 Hz), 123.23 (q, J = 273.27 Hz), 60.04, 59.90, 58.07, 56.29, 53.51; ESI-MS: 511 (M +
H)"; HRMS-ESI (m/z): Calcd. For Cy,H;9CIF3N4O3S(M+H)™: 511.0813; Found: 511.0815.

2-(5-(3-bromobenzyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)-8-nitro-6-
(trifluoromethyl)-4H-benzo|e][1,3]thiazin-4-one (15). According to above general
procedure, employing 3-bromobenzaldehyde afforded compound 15 as a yellow solid. mp:
172-174 °C; 'H NMR (500 MHz, DMSO) 6 8.88-8.87 (m, 2H), 7.48-7.42 (m, 2H), 7.32-
7.28 (m, 2H), 4..01-3.95 (m, 2H), 3.78-3.75 (m, 1H), 3.63-3.60 (m, 3H), 3.34 (s, 1H), 3.09
(brs, 1H), 2.96 (brs, 1H), 2.69-2.62 (m, 2H); ESI-MS: 555 (M + H)*; HRMS-ESI (m/z):
Calcd. For Cp,H;9BrF;N,O5S (M+H)*: 555.0308; Found: 555.0306.

3-((5-(8-nitro-4-oxo0-6-(trifluoromethyl)-4H-benzo[e][1,3]thiazin-2-
yDhexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)methyl)benzonitrile (16). According to
above general procedure, employing 3-formylbenzonitrile afforded compound 16 as a
yellow solid. '"H NMR (500 MHz, DMSO) & 8.88-8.87 (m, 2H), 7.74-7.66 (m, 3H), 7.55-
7.52 (m, 1H), 4.00-3.96 (m, 2H), 3.77-3.75 (m, 1H), 3.66-3.62 (m, 3H), 3.34 (s, 1H), 3.09
(brs, 1H), 2.97 (brs, 1H), 2.71-2.64 (m, 2H); 3C NMR (125 MHz, DMSO) & 165.11,
159.47, 144.56, 141.26, 135.17, 133.67, 132.13, 131.19, 129.95, 127.79 (q, J = 35.18 Hz),
126.68, 126.53 (q, J = 3.61 Hz), 124.48 (q, J = 270.99 Hz), 119.32, 111.68, 60.01, 59.82,
57.81, 56.28, 53.47, 41.76; ESI-MS: 502 (M + H)" HRMS-ESI (m/z): Calcd. For
Cy3H9F4N5O5S (M+H)*™: 502.1155; Found: 502.1151.

8-nitro-2-(5-(3-nitrobenzyl)hexahydropyrrolo[3,4-c]|pyrrol-2(1H)-yl)-6-
(trifluoromethyl)-4H-benzo|e][1,3]thiazin-4-one (17). According to above general
procedure, employing 3-nitrobenzaldehyde afforded compound 17 as a yellow solid. mp:
199-200 °C; 'H NMR (500 MHz, DMSO) & 8.87-8.86(m, 2H), 8.13-8.09(m, 2H), 7.77-
7.76(m, 1H), 7.63-7.59(m, 1H), 4.01-3.95(m, 2H), 3.79-3.74(m, 3H), 3.64-3.62(m,
1H),3.09(brs, 1H),2.97(brs, 1H),2.72-2.65(m, 2H); 1*C NMR(125 MHz, DMSO) 6 165.13,
159.49, 148.30, 144.57, 142.00, 135.42, 135.17, 132.12(q, J=3.52Hz), 130.22, 130.11,
127.95, 127.24 (q, J = 35.21 Hz), 126.54 (q, J = 3.47 Hz), 124.49, 122.02 (q, J = 270.12
Hz), 60.02, 59.87, 57.69, 56.29, 53.50, 41.77; ESI-MS: 522 (M + H)"; HRMS-ESI (m/z):
Calcd. For C5,H 9F3N5OsS (M+H)*: 522.1054; Found: 522.1051.



8-nitro-6-(trifluoromethyl)-2-(5-(3-(trifluoromethyl)benzyl)hexahydropyrrolo [3,4-c]
pyrrol-2(1H)-yl)-4H-benzo[e][1,3]thiazin-4-one (18). According to above general
procedure, employing 3-(trifluoromethyl)benzaldehyde afforded compound 18 as a yellow
solid. mp: 135-136 °C; '"H NMR (500 MHz, DMSO) 6 8.88-8.87 (m, 2H), 7.62-7.56 (m,
4H), 4.01-3.97 (m, 3H), 3.79-3.62 (m, 5H), 3.34 (s, 1H), 3.10 (brs, 1H), 2.97 (brs, 1H),
2.70-2.63 (m, 2H); ESI-MS: 545 (M + H)"; HRMS-ESI (m/z): Calcd. For C3H;9F¢N4O3S
(M+H)*: 545.1077; Found: 545.1080.

2-(5-(3-methoxybenzyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)-8-nitro-6-
(trifluoromethyl)-4H-benzo|e][1,3]thiazin-4-one (19). According to above general
procedure, employing 3-methoxybenzaldehyde afforded compound 19 as a yellow solid.
mp: 101-102 °C; '"H NMR( 500 MHz, CDCl3) 6 9.18 (s, 2H), 8.80 (s, 1H), 6.97-6.86 (m,
4H), 4.19-3.88 (m, 9H), 3.28-2.84 (m, 6H); ESI-MS: 507 (M + H)*; HRMS-ESI (m/z):
Calcd. For Cy3H,F3N40O4S (M+H)™: 507.1308; Found: 507.1305.

2-(5-(2-fluorobenzyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)-8-nitro-6-
(trifluoromethyl)-4H-benzo[e][1,3]thiazin-4-one (20). According to above general
procedure, employing 2-fluorobenzaldehyde afforded compound 20 as a yellow solid. mp:
154-156 °C; '"H NMR (500 MHz, DMSO) 68.88-8.86 (m, 2H),7.43-7.40 (m, 1H), 7.32-7.31
(m, 1H), 7.18-7.14 (m, 2H), 4.02 (m, 2H), 3.73-3.59 (m, 5H), 3.34 (s, 3H), 3.08 (brs, 1H),
2.96 (brs, 1H), 2.71-2.64 (m, 4H); 3C NMR (125 MHz, DMSO) 8 165.10, 162.09, 159.67,
159.50, 144.56, 135.17, 132.10 (q, J = 3.53 Hz), 131.58, 131.53, 130.10, 129.42, 129.34,
127.93 (q, J = 34.53 Hz), 127.25, 126.53 (q, J = 3.53 Hz), 125.65, 125.50, 124.70 (q, J =
3.25 Hz), 123.24 (q, J = 272.51 Hz), 115.66, 115.44, 59.86, 59.72, 56.33, 53.48, 51.31,
41.74; ESI-MS: 495 (M + H)*; HRMS-ESI (m/z): Calcd. For Cy,H;9F;N,O5S (M+H)*:
495.1109; Found: 495.1110.

2-(5-(3,4-difluorobenzyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)-8-nitro-6-

(trifluoromethyl)-4H-benzo[e][1,3]thiazin-4-one (21). According to above general
procedure, employing 3,4-difluorobenzaldehyde afforded compound 21 as a yellow solid.
mp: 151-153 °C; '"H NMR (500 MHz, CDCl3) 6 9.20 (s, 1H), 8.81 (s, 1H), 7.31 (brs, 1H),
6.88-6.84 (m, 2H), 4.23 (brs, 1H), 4.03-3.94 (m, 2H), 3.69 (brs, 3H),3.15 (brs, 1H), 3.03
(brs,1H), 2.74 (brs, 2H), 2.67 (brs,2H); 3C NMR (125 MHz, DMSO) 8 165.11, 161.80 (q,



J=247.5 Hz), 160.85 (q, J = 250.6 Hz), 159.51, 144.58, 135.17, 132.80 (d, J = 3.3 Hz),
132.11 (q, J=3.7 Hz), 127.77 (q, J = 36.0 Hz), 126.68, 126.53 (q, J = 3.7 Hz), 123.13 (q,
J=272.7Hz), 122.05 (d, J = 3.5 Hz), 121.90 (d, J=3.5 Hz), 111.82 (d, /= 3.8 Hz), 111.61
(d, J=3.9 Hz), 104.05(t, J = 26.3 Hz), 59.66 (d, J = 14.7 Hz), 56.32, 53.46, 50.86, 41.72;
ESI-MS: 513 (M + H)*; HRMS-ESI (m/z): Calcd. For C5,H gFsN,O3S (M+H)™: 513.1014;
Found: 513.1017.

2-(5-(3,4-dichlorobenzyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)-8-nitro-6-
(trifluoromethyl)-4H-benzo|e][1,3]thiazin-4-one (22). According to above general
procedure, employing 3,4-dichlorobenzaldehyde afforded compound 22 as a yellow solid.
mp: 113-115 °C; '"H NMR (500 MHz, DMSO) & 8.89 (s, 1H), 8.87 (s, 1H), 7.58 (s, 1H),
7.50 (d, J=8.2Hz, 1H), 7.40 (d, J=8.2HZ, 1H), 4.03-4.00 (m, 2H), 3.75-3.72 (m, 1H), 3.69
(s, 2H), 3.63-3.60 (m, 1H), 3.10 (brs, 1H), 2.97 (brs, 1H), 2.72 (d, J= 8.4 Hz, 1H), 2.69 (d,
J=8.4Hz, 1H), 2.60-2.56 (m, 2H); '*C NMR (125 MHz, DMSO) 6 165.13, 159.51, 144.58,
135.90, 135.18, 134.16, 132.52, 132.13(q, J = 3.7 Hz), 129.05, 127.95, 127.74, 127.61,
127.26, 126.69, 126.54 (q, J = 3.7 Hz), 124.49, 121.78, 59.90, 56.28, 55.10, 53.49, 41.77,
ESI-MS: 545 (M + H)"; HRMS-ESI (m/z): Calcd. For C,,H;3Cl,F3N403S (M+H)™
545.0423; Found: 545.0425.

2-(5-(3-chloro-4-fluorobenzyl)hexahydropyrrolo[3,4-c|pyrrol-2(1H)-yl)-8-nitro-6-
(trifluoromethyl)-4H-benzo[e][1,3]thiazin-4-one (23). According to above general
procedure, employing 3-chloro-4-fluorobenzaldehyde afforded compound 23 as a yellow
solid. mp: 73-75 °C; 'TH NMR (500 MHz, DMSO) 6 8.85 (d, /J=7.11 Hz, 2H), 7.4 (d, J =
6.77 Hz, 1H), 7.35-7.31 (m, 2H), 3.99-3.93 (m, 2H), 3.74 (d, ] = 12.78 Hz, 1H), 3.61-3.58
(m, 4H), 3.06 (brs, 1H), 2.94 (brs, 1H), 2.68-2.66 (m, 1H), 2.62-2.61 (m, 1H), 2.53 (brs,
1H); 3C NMR (125 MHz, DMSO) 6 165.12, 159.49, 156.622 (d, J = 246.52Hz), 144.57,
137.38, 135.16, 132.23 (q, J = 3.79 Hz), 130.58, 129.31 (d, J = 7.05Hz), 127.79 (q, J =
34.30 Hz), 126.70, 126.55 (q, J = 3.55 Hz), 123.13 (q, ] =272.73 Hz), 119.56 (d, J = 17.68
Hz), 117.08 (d, J = 20.80 Hz), 59.83, (d, J = 14.98 Hz), 57.34, 56.25, 53.45, 41.72; ESI-
MS: 529 (M + H)"; HRMS-ESI (m/z): Calcd. For Cy,H;3sCIF4N4O3S (M+H)*: 529.0719;
Found: 529.0716.



2-(5-(4-chloro-3-fluorobenzyl)hexahydropyrrolo[3,4-c|pyrrol-2(1H)-yl)-8-nitro-6-
(trifluoromethyl)-4H-benzo[e][1,3]thiazin-4-one (24). According to above general
procedure, employing 4-chloro-3-fluorobenzaldehyde afforded compound 24 as a yellow
solid. mp: 204-206 °C; '"H NMR (500 MHz, DMSO) 6 9.16 (s, 1H), 8.77 (s, 1H), 7.30 (t,
J=17.81Hz, 1H), 7.08 (d, ] =9.73 Hz, 1H), 7.00 (d, J = 7.85 Hz, 1H), 4.22-4.17 (m, 1H),
3.98 (t,J=9.90 Hz, 1H), 3.91-3.89 (m, 1H), 3.60-3.54 (m, 3H), 3.12 (brs, 1H), 2.99 (brs,
1H), 2.69 (brs, 2H), 2.58-2.56 (m, 2H); *C NMR (125 MHz, DMSO) & 166.09, 160.10,
159.45, 156.97, 143.72, 134.62, 133.90 (q, J = 3.35 Hz), 130.63, 129.78 (q, J = 35.51 Hz),
126.95, 126.05 (q, 3.65 Hz), 124.81, 122.54 (q, J = 273.48 Hz), 116.64 (d, J = 21.46 Hz),
59.87 (d,J=14.46 Hz), 58.24, 56.29, 53.39, 41.96, 40.14; ESI-MS: 529 (M + H)*; HRMS-
ESI (m/z): Calcd. For C;,H;3CIF4N,O3S (M+H)™: 529.0719; Found: 529.0721.

2-(5-(2-chloro-4-fluorobenzyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)-8-nitro-6-
(trifluoromethyl)-4H-benzo|e][1,3]thiazin-4-one (25). According to above general
procedure, employing 2-chloro-4-fluorobenzaldehyde afforded compound 25 as a yellow
solid. mp: 149-151 °C; 'H NMR (500 MHz, DMSO) & 8.85 (s,1H), 8.83 (s, 1H), 7.49 (t,
J=7.10 Hz, 1H), 7.36 (d, /= 8.57 Hz, 1H), 7.17 (t, J = 8.05 Hz, 1H), 4.14-3.94 (m, 2H),
3.71 (d, J = 12.75 Hz, 1H), 3.66 (s, 1H), 3.58 (d, ] = 10.19 Hz, 1H), 3.07 (brs, 1H), 3.07
(brs, 1H), 2.95 (brs, 1H), 2.71 (d, J = 8.69 Hz, 1H), 2.65 (d, J = 8.69 Hz, 1H), 2.57 (brs,
2H); 3C NMR (125 MHz, DMSO) & 164.64, 160.80 (d, J = 246.23 Hz), 159.03, 144.10,
134.70, 133.44 (d, J = 10.57 Hz), 132.57 (d, J = 3.33 Hz), 131.80, 131.72, 131.64 (q, J =
3.71 Hz), 127.31 (q, J = 34.65 Hz), 126.21, 126.07 (q, J = 3.50 Hz), 122.66 (q, J =272.59
Hz), 116.36 (d, J = 24.63 Hz), 114.20 (d, J = 20.61 Hz), 59.39 (d, J = 11.95 Hz), 55.83,
54.55, 53.01, 41.30; ESI-MS: 529 (M + H)*; HRMS-ESI (m/z): Calcd. For
CnH;CIF4N4O;S (M+H)*: 529.0719; Found: 529.0717.

2-(5-(2,4-difluorobenzyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)-8-nitro-6-

(trifluoromethyl)-4H-benzo[e][1,3]thiazin-4-one (26). According to above general
procedure, employing 2,4-difluorobenzaldehyde afforded compound 26 as a yellow solid.
mp: 144-146 °C; '"H NMR (500 MHz, CDCl3) 8 9.20 (s, 1H), 8.81 (s, 1H), 7.31 (brs, 1H),
6.88-6.84 (m, 2H), 4.23 (brs, 1H), 4.03-3.94 (m, 2H), 3.69 (brs, 3H),3.15 (brs, 1H), 3.03
(brs,1H), 2.74 (brs, 2H), 2.67 (brs,2H); 3C NMR (125 MHz, DMSO) 8 165.11, 161.80 (q,
J =1247.5 Hz), 160.85 (q, J = 250.6 Hz), 159.51, 144.58, 135.17, 132.80 (d, J = 3.3 Hz),



132.11 (q, J=3.7 Hz), 127.77 (q, J = 36.0 Hz), 126.68, 126.53 (q, J = 3.7 Hz), 123.13 (q,
J=272.7Hz), 122.05 (d, J =3.5 Hz), 121.90 (d, J=3.5 Hz), 111.82 (d, /= 3.8 Hz), 111.61
(d, J=3.9 Hz), 104.05(t, J = 26.3 Hz), 59.66 (d, J = 14.7 Hz), 56.32, 53.46, 50.86, 41.72;
ESI-MS: 513 (M + H)"; HRMS-ESI (m/z): Calcd. For C,,H9FsN4O3S (M+H)*: 513.1014;
Found: 513.1016.

2-(5-(2,4-dichlorobenzyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)-8-nitro-6-
(trifluoromethyl)-4H-benzo[e][1,3]thiazin-4-one (27). According to above general
procedure, employing 2,4-dichlorobenzaldehyde afforded compound 27 as a yellow solid.
mp: 106-108 °C; '"H NMR (500 MHz, DMSO) & 8.89 (s, 1H), 8.87 (s, 1H), 7.58 (s, 1H),
7.50 (d, J=8.2Hz, 1H), 7.40 (d, J=8.2HZ, 1H), 4.03-4.00 (m, 2H), 3.75-3.72 (m, 1H), 3.69
(s, 2H), 3.63-3.60 (m, 1H), 3.10 (brs, 1H), 2.97 (brs, 1H), 2.72 (d, J= 8.4 Hz, 1H), 2.69 (d,
J=8.4Hz, 1H), 2.60-2.56 (m, 2H); '*C NMR (125 MHz, DMSO) & 165.13, 159.51, 144.58,
135.90, 135.18, 134.16, 132.52, 132.13(q, J = 3.7 Hz), 129.05, 127.95, 127.74, 127.61,
127.26, 126.69, 126.54 (q, J = 3.7 Hz), 124.49, 121.78, 59.90, 56.28, 55.10, 53.49, 41.77,
ESI-MS: 545 (M + H)"; HRMS-ESI (m/z): Calcd. For C,,H9F4N4O3S (M+H)*: 545.0423;
Found: 545.0422.

2-(5-(2-bromo-4-fluorobenzyl)hexahydropyrrolo[3,4-c|pyrrol-2(1H)-yl)-8-nitro-6-
(trifluoromethyl)-4H-benzo[e][1,3]thiazin-4-one (28). According to above general
procedure, employing 2-bromo-4-fluorobenzaldehyde afforded compound 28 as a yellow
solid. mp: 150-151 °C; 'H NMR (500 MHz, DMSO) & 8.88 (s, 1H), 8.87 (s, 1H), 7.55-7-
49 (m, 2H), 7.25-7.24 (m, 1H), 4.02-3.98 (m, 2H), 3.75-3.61 (m, 4H), 3.10 (brs, 1H), 2.98
(brs, 1H), 2.76-2.68 (m, 2H), 2.60-2.59 (m, 2H); 3C NMR (125 MHz, DMSO) 6 165.12,
161.17 (d, J=247.45 Hz), 159.49, 144.57, 135.18, 134.68 (d, J=3.26 Hz), 132.12 (d, J =
8.29 Hz), 127.78 (q, J = 34.50 Hz), 127.26, 127.20, 126.68, 126.56, 123.90 (d, J = 9.64
Hz), 123.13 (q, J = 272.48 Hz), 119.91 (d, J = 24.48 Hz), 115.10, 59.84, 57.47, 56.48,
56.32,53.51,41.78; ESI-MS: 573 (M + H)*; HRMS-ESI (m/z): Calcd. For C,H;9F4N4O3S
(M+H)": 573.0214; Found: 573.0216.

8-nitro-2-(5-(pyridin-2-ylmethyl)hexahydropyrrolo[3,4-c|pyrrol-2(1H)-yl)-6-
(trifluoromethyl)-4H-benzo|e][1,3]thiazin-4-one (29). According to above general
procedure, employing picolinaldehyde afforded compound 29 as a yellow solid. mp: 18-



174 °C; '"H NMR (500 MHz, DMSO) 5 8.88 (s, 1H), 8.87 (s, 1H), 8.50 (s, 1H), 7.76 (brs,
1H), 7.44-7.42(m, 1H), 7.28 (s, 1H), 4.05-3.98 (m, 2H), 3.79-3.63 (m, 4H), 3.13 (brs, 1H),
3.00 (brs, 1H), 2.80-2.57 (m, 4H); 3C NMR (125 MHz, DMSO) § 165.97, 160.18, 149.30,
143.59, 137.00, 134.50, 133.78, 133.75, 133.72, 129.68 (q, J = 35.54 Hz), 126.78, 125.95
(q, J =3.72 Hz), 125.89, 123.41, 122.76, 122.41 (q, J = 272.14 Hz), 60.27, 59.48, 55.72,
52.79,41.85, 40.05; ESI-MS: 478 (M + H)*; HRMS-ESI (m/z): Calcd. For C;H9F4N505S
(M+H)*: 478.1155; Found: 478.1157.

8-nitro-2-(5-(pyridin-3-ylmethyl)hexahydropyrrolo|3,4-c|pyrrol-2(1H)-yl)-6-
(trifluoromethyl)-4H-benzo|e][1,3]thiazin-4-one (30). According to above general
procedure, employing nicotinaldehyde afforded compound 30 as a yellow solid. mp: 124-
130 °C; 'TH NMR (500 MHz, DMSO) 6 9.14 (s, 1H), 8.76 (s, 1H), 8.62-8.53 (m, 3H), 7.70
(brs, 1H), 4.17 (brs, 1.5H), 3.97-3.93 (m, 2.5H), 3.75-3.65 (m, 4H), 3.17 (brs, 1H), 3.04
(brs, 1H), 2.76 (brs, 3H); ESI-MS: 478 (M + H)"; HRMS-ESI (m/z): Calcd. For
Cy1H 9F4NsO;5S (M+H)™: 478.1155; Found: 478.1153.

8-nitro-2-(5-(pyridin-4-ylmethyl)hexahydropyrrolo[3,4-c|pyrrol-2(1H)-yl)-6-
(trifluoromethyl)-4H-benzo|e][1,3|thiazin-4-one (31). According to above general
procedure, employing isonicotinaldehyde afforded compound 31 as a yellow solid. mp:
83-90 °C; 'H NMR (500 MHz, DMSO) 5 8.88 (d, J=6.0Hz, 2H), 8.51 (d,J=3.6Hz, 2H),
7.34 (d, J=3.8Hz, 2H), 4.06-3.98 (m, 2H), 3.76-3.65 (m, 4H), 3.12 (brs, 1H), 3.02 (brs,
1H), 2.75-2.53 (m, 2H); 3C NMR (125 MHz, DMSO) 6 165.10, 159.50, 150.40, 149.97,
148.54, 144.55, 135.17, 132.12 (q, J = 3.61 Hz), 127.79 (q, J = 34.71 Hz), 126.66, 126.54
(q, J =3.56 Hz), 123.80, 123.13 (q, J = 272.56 Hz), 121.69, 60.06, 59.91, 57.62, 56.32,
53.47, 41.80; ESI-MS: 478 (M + H)*; HRMS-ESI (m/z): Calcd. For C,;H;9F4Ns503S
(M+H)": 478.1155; Found: 478.1158.

2-(5-(naphthalen-2-ylmethyl)hexahydropyrrolo|3,4-c]pyrrol-2(1H)-yl)-8-nitro-6-

(trifluoromethyl)-4H-benzo[e][1,3]thiazin-4-one (32). According to above general
procedure, employing 2-naphthaldehyde afforded compound 32 as a yellow solid. mp:
126-128 °C; '"H NMR (500 MHz, DMSO) 6 8.87 (s, 2H), 7.86-7.83 (m, 3H), 7.28 (s, 1H),
7.48-7.47 (s, 3H) , 4.02-3.95 (m, 2H), 3.77-3.75 (m, 3H), 3.63-3.61 (m, 1H), 3.09 (brs,
1H), 2.97 (brs, 1H), 2.72-2.65 (m, 2H), 2.59-2.56 (m, 2H); 3C NMR (125 MHz, DMSO)



0 165.12, 159.49, 144.56, 137.17, 135.18, 133.36, 132.67, 132.10 (q, J = 3.5 Hz), 130.11,
128.15, 127.94 (q, J = 5.3 Hz), 127.59, 127.38, 127.20, 126.96, 126.70, 126.52 (q, J = 3.6
Hz), 126.44, 123.14 (q, J = 273.2 Hz), 121.78, 119.07, 60.13, 59.07, 56.35, 53.55, 41.78;
ESI-MS: 527 (M + H)"; HRMS-ESI (m/z): Calcd. For CsH»,F3N403S (M+H)*: 527.1359;
Found: 527.1361.

2-(5-(naphthalen-1-ylmethyl)hexahydropyrrolo|[3,4-c]pyrrol-2(1H)-yl)-8-nitro-6-
(trifluoromethyl)-4H-benzo[e][1,3]thiazin-4-one (33). According to above general
procedure, employing 1-naphthaldehyde afforded compound 33 as a yellow solid. mp:
111-113 °C; 'H NMR (500 MHz, DMSO) 6 8.87 (s, 1H), 8.85 (s, 1H), 8.265 (d, J = 8.1
Hz, 1H), 7.86 (d, /= 7.9 Hz, 1H), 7.81 (d, J = 7.4 Hz, 1H), 7.45-7.42 (m, 2H), 7.38-7.31
(m, 2H), 4.05-386 (m, 4H), 3.77 (d, /= 13.0Hz. 1H), 3.54 (d, /= 11.1 Hz, 1H), 3.05 (brs,
1H), 3.94 (brs, 1H), 2.68 (d, J = 8.9 Hz, 2H), 2.60-2.55 (m, 2H); '3C NMR (125 MHz,
DMSO) 0 165.06, 159.32, 144.51, 135.29, 135.13, 133.80, 132.18, 132.08 (q, /= 3.7 Hz),
128.59, 128.09, 127.76 (q, J = 34.5 Hz), 126.87, 126.69, 126.52 (q,J = 3.6 Hz), 125.94 (q,
J=5.8Hz), 125.75,124.94, 123.14 (q, ] = 272.6 Hz), 60.25 (d, J = 22.4 Hz), 57.29, 56.34,
53.60, 41.72; ESI-MS: 527 (M + H)"; HRMS-ESI (m/z): Calcd. For CysH;F3N4O5S
(M+H)": 527.1359; Found: 527.1362.

2-(5-((5-methoxy-1H-indol-3-yl)methyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)-8-
nitro-6-(trifluoromethyl)-4H-benzo|[e|[1,3]thiazin-4-one (34). According to above
general procedure, employing 5-methoxy-1H-indole-3-carbaldehyde afforded compound
34 as a yellow solid. mp: 225-228 °C; 'H NMR (500 MHz, DMSO) 4 10.69 (s, 1H), 8.86
(s,2H), 7.19 (d, J =8.74 Hz, 1H), 7.15 (s, 1H), 7.06 (s, 1H), 6.66 (d, ] =8.57 Hz, 1H), 3.94
(9, J = 9.54 Hz, 2H), 3.74-3.70 (m, 3H), 3.57 (s, 4H), 3.04 (brs, 1H), 2.91 (brs, 1H), 2.72
(d, J = 8.84 Hz, 1H), 2.67 (d, J = 8.84 Hz, 1H), 2.45 (brs, 2H); ESI-MS: 546 (M + H)*;
HRMS-ESI (m/z): Caled. For CysHy3F3N504S (M+H)™: 546.1417; Found: 546.1420.

Synthesis of compound 35. To a stirred solution of A (42 mg, 0.2 mmol) in anhydrous
MeOH (10 mL) was added BTZ core compound D (64 mg, 0.2 mmol) and Et;N (0.6 mmol)
at room temperature. The mixture was stirred overnight at 40 °C, and concentrated. The
residue was purified by silica gel column (DCM : MeOH =20 : 1) to yield the yellow solids
35 (53 mg, 54% yield), mp: 204-205 °C; 'H NMR (125 MHz, DMSO) 4 8.88 (s, 1H), 8.87



(s, 1H), 3.98 (brs, 2H), 3.97-3.57 (m, 4H), 3.34-3.29 (m, 1H), 3.25-3.22 (m, 1H), 3.14 (brs,
1H), 3.03 (brs, 1H); 1.43 (s, 9H); ESI-MS: 487 (M + H)"; HRMS-ESI (m/z): Calcd. For
C20H21F3N4O5S (M+H)+I 4871258, Found: 487.1261.

Synthesis of compound 36. To a stirred solution of 35 (97 mg, 0.2 mmol) in DCM (5 mL)
was added TFA (1 mL) at room temperature. The mixture was stirred for 2 hours and
concentrated. The residue was diluted by DCM, and washed by NaHCO; solution (1 M),
and saturated saline, dried over anhydrous MgSQ,, filtered and concentrated. The residue
was purified over silica gel column (DCM : MeOH = 20 : 1) to compound 36 as a yellow
solid (43 mg, 56% yield), mp: 219-221 °C; 'H NMR (500 MHz, DMSO) 6 8.90 (s, 1H),
8.89 (s, 1H), 4.00-3.96 (m, 2H), 3.86 (d, /= 10.7 Hz, 1H), 3.77 (d, J = 8.50 Hz, 1H), 3.50-
3.46 (m, 2H), 3.33 (d, J=9.00 Hz, 3H), 3.25-3.20 (m, 2H); ESI-MS: 387 (M + H)"; HRMS-
ESI (m/z): Calcd. For CsH3F3N40;S (M+H)*: 387.0733; Found: 387.0735.

General synthesis procedure of compounds 37-43. A mixture of compound A (0.3
mmol) and corresponding ketones (0.4 mmol) in Ti(OPr), was stirred at 70 °C for 8 hours
and cooled to room temperature. MeOH (5 mL) and NaCNBHj; (1.6 mmol) was added to
the mixture, and stirred for 5 hours at 40 °C. The mixture was quenched by 1 N NaOH (10
mL), filtered by celite, and washed by MeOH. The MeOH was evaporated under vacuo.
The residue was diluted by H,O, and extracted by Et,O. The combined organic layer was
washed by brine, dried over anhydrous MgSOy filtered, and concentrated. The residue was
purified over silica gel column (DCM : MeOH = 30 : 1) to yield oils B37-B43 (yield, 30-
55%).

To a stirred solution of B37-B43 in DCM (5 mL) was added TFA (1 mL) at room
temperature. The mixture was stirred for 2 hours and concentrated to afford the crude
product C37-C43 which was used directly in the next step without further purification. To
a stirred solution of above crude C37-C43 in anhydrous MeOH (10 mL) was added BTZ
core compound D (0.3 mmol) and Et;N (0.6 mmol) at room temperature. The mixture was
stirred overnight at 40 °C, and concentrated. The residue was purified by column
chromatography over silica gel (DCM : MeOH = 20 : 1) to yield the yellow solids, which
were further treated by n-hexane to give 37-43. (The data and NMR copies of compounds

37-43 were listed in the supporting information.)



8-nitro-6-(trifluoromethyl)-2-(5-(4-(trifluoromethyl)phenyl) hexahydropyrrolo[3.,4-
c|pyrrol-2(1H)-yl)-4H-benzo[e][1,3]thiazin-4-one (37). According to above general
procedure, employing 1-(4-(trifluoromethyl)phenyl)ethan-1-one afforded compound 37 as
a yellow solid, mp: 169-170 °C; 1H NMR (500 Mz, CDCI3) & 9.16 (s,1H), 8.77 (s, 1H),
7.55-7.54 (m, 2H), 7.41-7.39 (m, 2H), 4.24-4.14 (m, 1H), 4.02-3.92 (m, 1.5H), 3.82-3.78
(m, 0.5 H), 3.73-3.66 (m, 0.5 H), 3.53-3.49 (m, 0.5 H), 3.31 (t, ] = 6.5 Hz, 1H), 3.12 (brs,
0.5 H), 3.06 (brs, 0.5H), 2.99 (brs, 0.5 H), 2.92 (brs, 0.5 H), 2.87 (d, J = 9.5 Hz, 1H), 2.60-
2.53 (m, 1H), 2.49-2.42 (m, 2H), 1.35 (d, J = 6.0 Hz, 3H); 13C NMR (100 MHz, CDCI3)
0 166.08, 159.98, 149.28 (d, J = 16.83 Hz), 143.71, 134.66, 133.88, 129.69 (q, J = 35.2
Hz), 129.56(q, J = 32.1 Hz), 127.29, 126.94, 126.02 (q, J = 3.0 Hz), 125.64 (q, J = 3.0 Hz),
123.91, 122.44 (q, J = 271.0 Hz), 64.24, 58.84, 58.35 (d, ] = 8.10 Hz), 56.53 (d, J = 33.49
Hz), 53.59 (d, J = 22.59 Hz), 41.76, 39.90, 23.23; ESI-MS: 559 (M + H)"; HRMS-ESI
(m/z): Calcd. For C4H;F¢N4O3S (M+H)*: 559.1233; Found: 559.1236.

8-nitro-2-(5-(4-(trifluoromethoxy)phenyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)-

6-(trifluoromethyl)-4H-benzo|e][1,3]thiazin-4-one (38). According to above general
procedure, employing 1-(4-(trifluoromethoxy)phenyl)ethan-1-one afforded compound 38
as a yellow solid. mp: 150-151 °C; 'H NMR (500 Mz, CDCls) 6 9.18 (s,1H), 8.78 (s, 1H),
7.30 (brs, 2H), 7.15 (brs, 2H), 4.24-4.15 (m, 1H), 4.02-3.94 (m, 1.5H), 3.82-3.79 (m, 0.5
H), 3.68-3.66 (m, 0.5 H), 3.52 (brs, 0.5 H), 3.26 (brs, 1H), 3.12 (brs, 0.5 H), 3.06 (brs,
0.5H), 2.99 (brs, 0.5 H), 2.93 (brs, 0.5 H), 2.85 (d, J = 9.5 Hz, 1H), 2.58-2.54 (m, 1H),
2.48-2.45 (m, 2H), 1.33 (d, J=4.2 Hz, 3H); *C NMR (100 MHz, CDCl;) 6 166.09, 159.99,
148.29, 143.97, 143.84, 143.73, 134.69, 133.93, 129.78 (q, J = 35.0 Hz), 128.25, 126.99,
126.04 (q, J = 3.0 Hz), 122.50 (q, J = 255.3 Hz), 121.17, 120.60 (q, J = 255.3 Hz), 63.89,
58.63, 56.60, 53.64, 41.78, 39.95, 23.34; ESI-MS: 575 (M + H)"; HRMS-ESI (m/z):

Calcd. For Cy4H,1F¢N4O4S (M+H)*: 575.1182; Found: 575.1185.

2-(5-(3,4-difluorophenyl)hexahydropyrrolo[3,4-c|pyrrol-2(1H)-yl)-8-nitro-6-

(trifluoromethyl)-4H-benzo[e][1,3]thiazin-4-one (39). According to above general
procedure, employing 1-(3,4-difluorophenyl)ethan-1-one afforded compound 39 as a
yellow solid. mp: 75-80 °C; '"H NMR (500 Mz, CDCls) 6 9.17 (s, 1H), 8.78 (s, 1H), 8.77-
7.06 (m, 2H), 6.99 (brs, 1H), 4.22-4.16 (m, 1H), 4.02-3.92 (m, 1.5H), 3.82-3.80 (d,



J=11.78Hz, 0.5H), 3.74 (s, 0.5H), 3.73 (s, 0.5H), 3.71 (s, 0.5H), 3.70 (s, 0.5H), 3.66-3.65
(d, J=7.64Hz, 0.5H), 3.53-3.52 (d, J=7.48Hz, 0.5H), 3.22 (brs, 1H), 3.11 (brs, 0.5H), 3.06
(brs, 1H), 2.98 (brs, 1H), 2.93 (brs, 1H), 2.83-2.82 (d, J=8.67Hz, 1H), 2.58-2.54 (m, 1H),
2.46 (brs, 1H), 1.32 (brs, 3H); *C NMR (100 MHz, CDCls) 6 143.77, 133.93, 126.05,
122.71,117.37,63.61, 58.82, 58.63, 58.17, 56.64, 53.64, 53.52,41.74, 39.94, 23.20, 18.59;
ESI-MS: 527 (M + H)"; HRMS-ESI (m/z): Calcd. For Cy3H0FsN4O3;S (M+H)™: 527.1171;
Found: 527.1173.

2-(5-(4-chloro-3-fluorophenyl)hexahydropyrrolo[3,4-c|pyrrol-2(1H)-yl)-8-nitro-6-
(trifluoromethyl)-4H-benzo|e][1,3]thiazin-4-one (40). According to above general
procedure, employing 1-(4-chloro-3-fluorophenyl)ethan-1-one afforded compound 40 as a
yellow solid. mp:138-139 °C; 'H NMR (500 Mz, CDCl;): 6 9.18 (s,1H), 8.78 (s, 1H), 7.31
(t, J= 8.0 Hz, 1H), 7.09 (t, J = 7.5 Hz,1H), 7.02 (d, J = 8.0 Hz, 1H), 4.23-4.16 (m, 1H),
4.02-3.92 (m, 1.5H), 3.82-3.80 (m, 0.5 H), 3.66-3.65 (m, 0.5 H), 3.53-3.52 (m, 0.5 H), 3.24
(brs, 1H), 3.12 (brs, 0.5 H), 3.06 (brs, 0.5H), 2.98 (brs, 0.5 H), 2.95 (brs, 0.5 H), 2.83 (brs,
1H), 2.60-2.45 (m, 3H), 1.32 (d, J = 5.5 Hz, 3H); 3*C NMR (100 MHz, CDCl;) 8 166.13,
160.04, 159.56, 157.09, 146.47, 146.41, 146.26, 146.21, 143.73, 134.66, 133.92, 130.74,
129.97 (q, J = 70.75Hz), 129.61 (q, J =70.75Hz), 126.97, 126.62, 126.03 (q, J = 3.50Hz),
123.90 (q, J =275.61Hz), 123.29 (q, J =273.07Hz), 119.36, 118.48, 115.17, 114.93, 63.65,
58.85, 58.75, 58.28, 58.16, 56.65, 56.33, 53.63, 53.51, 51.04, 41.73, 39.92, 29.84, 23.16;
ESI-MS: 543 (M + H)"; HRMS-ESI (m/z): Calcd. For Cy3H;9CIF4N4O5S (M+H)™:
543.0875; Found: 543.0877.

2-(5-(3-chloro-4-fluorophenyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)-8-nitro-6-

(trifluoromethyl)-4H-benzo[e][1,3|thiazin-4-one (41). According to above general
procedure, employing 1-(3-chloro-4-fluorophenyl)ethan-1-one afforded compound 41 as a
yellow solid. mp: 168-169 °C; 'H NMR (500 Mz, CDCl;): 6 9.17 (s,1H), 8.78 (s, 1H), 7.31
(t, J=5.9 Hz, 1H), 7.14 (brs, 1H), 7.08-7.05 (m, 1H), 4.21-4.15 (m, 1H), 4.01-3.91 (m,
1.5H), 3.82-3.80 (m, 0.5 H), 3.66-3.64 (m, 0.5 H), 3.53 (brs, 0.5 H), 3.22 (brs, 1H), 3.11
(brs, 0.5 H), 3.06 (brs, 0.5H), 2.98 (brs, 0.5 H), 2.93 (brs, 0.5 H), 2.81 (d, J = 6.5 Hz, 1H),
2.59-2.51 (m, 1H), 2.48-2.46 (m, 2H), 1.32 (brs, 3H); '*C NMR (100 MHz, CDCl;) §
143.87, 134.04, 129.15, 126.16, 63.59, 58.74, 53.63, 40.06, 18.69; ESI-MS: 543 (M + H)";
HRMS-ESI (m/z): Calcd. For Cy3H;9CIF4N4O3S (M+H)*: 543.0875; Found: 543.0877.



2-(5-(3,5-difluorophenyl)hexahydropyrrolo[3,4-c|pyrrol-2(1H)-yl)-8-nitro-6-
(trifluoromethyl)-4H-benzo[e][1,3]thiazin-4-one (42). According to above general
procedure, employing 1-(3,5-difluorophenyl)ethan-1-one afforded compound 42 as a
yellow solid. mp: 168-169 °C; '"H NMR (500 Mz, CDCl;): 6 9.16 (s,1H), 8.79 (s, 1H),
7.38 (brs, 1H), 6.84 (t, = 8.6 Hz,1H), 6.75 (t, = 10.0 Hz,1H), 4.22-4.14 (m, 1H), 4.02-3.95
(m, 1.5H), 3.82-3.79 (m, 0.5 H), 3.71-3.64 (m, 1.5 H), 3.53-3.49 (m, 0.5 H), 3.11 (brs, 0.5
H), 3.05 (brs, 0.5H), 2.98 (brs, 0.5 H), 2.92 (brs, 0.5 H), 2.87-2.82 (m, 1H), 2.60-2.44 (m,
3H), 1.32 (brs, 3H); '*C NMR (150 MHz, CDCl;) 6 166.0, 160.0, 143.7, 129.7 (q, J=36.0
Hz), 129.33 (t, ] = 7.5 Hz), 127.00, 126.0 (q, J = 3.0 Hz), 122.5 (q, J = 271.5 Hz), 111.7
(d, J =22.5 Hz), 103.7 (t, ] = 27.0 Hz), 60.51, 58.33, 58.22, 56.68, 56.46, 55.31, 53.80,
53.52,41.70,39.91, 22.06, 21.17, 14.32; ESI-MS: 527 (M + H)"; HRMS-ESI (m/z): Calcd.
For Cy3Hy0F5sN4O3S (M+H)*™: 527.1171; Found: 527.1173.

8-nitro-6-(trifluoromethyl)-2-(5-(3,4,5-trifluorophenyl)hexahydropyrrolo|3,4-
c|pyrrol-2(1H)-yl)-4H-benzo[e][1,3]thiazin-4-one (43). According to above general
procedure, employing 1-(3,4,5-trifluorophenyl)ethan-1-one afforded compound 43 as a
yellow solid. mp: 158-161 °C; 'TH NMR (500 Mz, CDCl;): 6 9.16 (s,1H), 8.77 (s, 1H), 6.92
(brs, 2H), 4.22-4.15 (m, 1H), 4.02-3.92 (m, 1.5H), 3.84-3.80 (m, 0.5 H), 3.67-3.63 (m, 0.5
H), 3.55-3.53 (m, 0.5 H), 3.20 (brs, 1H), 3.13 (brs, 0.5H), 3.08 (brs, 0.5 H), 2.99 (brs, 1H),
2.82 (brs, 1H), 2.59-2.48 (m, 3H), 1.31 (brs, 3H); 3C NMR (150 MHz, CDCl3) 4 166.07,
160.11, 151.40 (ddd, J; = 3.6 Hz, J;, = 9.9 Hz, J, = 248.8 Hz ), 143.75, 134.60, 133.89,
129.81 (q, J = 34.5 Hz), 126.97, 126.03 (q, J = 3.0 Hz), 122.50 (q, J = 276.0 Hz), 110.73
(d, J=16.5 Hz), 63.59, 60.52, 58.39 (d, J =106.19 Hz), 56.35, 53.51, 41.72, 39.90, 23.12,
22.98,21.17,14.33; ESI-MS: 545 (M + H)"; HRMS-ESI (m/z): Calcd. For C,3H9F¢N4O3S
(M+H)*: 545.1077; Found: 545.1080.



NMR copies of target compounds.
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sFo1 100.6236345 MHz
NUC1 13C
Pl 9.84 usec
BIM1 38.00000000 w
CHANNEL f2
400.1316005 MHz
¢ 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PIN2 8.14700031 W
PIN12 0.15600000 W
PIN13 0.09983800 W
F2 - Processing parameters
-3 32768
S 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
BC 1.40

T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm



I I I T T
180 160 140 120 100 80 60 40 20 ppm

-~ o ~ o 0o o NP OSOES OO AN o o~ o
o — =1 — O O oMU INTNYwROr- - N un ()} (o]
o o NN nm NMANNNOOoOOO™ VN OM™W (IS T Current Data Parameiers
. . . . . e . s s = s = 8 s = 2 2 = 2 = = e . . . NAME 1q—2_54 0509
N w w oo e ol v ST TTTITOOIMNONNN NN - -+ O EXPNO 1
R N AR ;
/ F2 - Acquisition Parameters
Date_ 20170508
Time 15.12
INSTRUM  WNMR-I-500MHz
PULPROG slpul
™D 48000
SOLVENT cocl3
NS 18
DS 0
SWH 12000. 000 Hz
AQ 2.0000000 sec
RG 64.8
oW 41.667 usec
DE 30.00 usec
TE 298.4 K
NUC1 b |
PL1 120.00 dB
SFO1 499.7053818 MHz
F2 - Processing parameters
ST 32768
SF 499.7017639 MHz
WoW EM
SSB 0
LB 1.00 Hz
GB 0.1
PC 1.00
I
| bl
| |
| }\ i l [H, N /U‘uul LA
S0 L W B WV N .
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
S S ) k) b ] \ \
= |c>| |o)| c‘ ‘mHnnr.l =l
o (8 3 2 RS R
B8 & B Sl (=
Bruker AVANCEIII 400 20170515
C13 CDC13 D:\\ DATA-2017 42 Carfent  Data. Ditanctars
0 o ° NAME 20170515 1q-2-54
@ 5 NNGT-CaNoRTO 0 EXPHO 1
| 2 F2 - Acquisition Parametars
| W/ Date_ 20170515
Time 20.13
INSTRUM spect
PROBHD 5 mm CPPBEO BB
PULPROG zgpg30
D 32768
NO, SOLVENT cocl3
NS 4000
DS 4
SWH 24038.461 Hez
FIDRES 0.733596 Hz
. aQ 0.681 sec
BG 6
02 i&) oW 20,800 usec
SYN DE 18.00 usec
I TE 298.0 K
ol N D1 1.00000000 sec
8 D11 0.03000000 sec
DO 500
CHANNEL f1
SFO1 100.6238345 MHz
NUC1 13C
P1 9.84 usec
PLA1 38.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NuC2 1H
CPDPRG [2 waltzl6
PCPD2 80.00 usec
PLN2 8.14700031 W
PLH12 0.15600000 W
PLW13 0.00983800 W
F? - Processing parameters
sI 3276:
SF 100.6127690 MEz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40



<o © o0 CMWYWMMWIAMOTO O F®OW N LN

@ =~ ~ 9o NNOOEWMNODM A M A0 =N O~ N Current Data Parameters

© ® R RT T COO0OMAO R FHWOWYWYWWOMMOOM™IM™ VW iy tzy—-2-16

P . e & = BRine T ORI el i R e T S e ol k Y

® o ~ee e TTTOO OO MO E OO OO0 oo o oo o EXEHD) 1
el i PROCNO 1

<
A
hv

F2 - Acquisition Parameters

Date_ 20170407
Time 15.24
INSTRUM WNMR-I-500MHz
PULBROG slpul
48000
SOLVENT DMSO
NS 16
Ds 0
SWE 12000.000 Hz
AQ 2.0000000 sec
RG .6
oW 41.667 usec
DE 30.00 usec
TE 298.1 K
NUC1 1H
PL1 120.00 dB
SFOL 499.7053818 MHz
o, N’\@ F2 - Processing parameters
g e sI 32768
B SF 499.7041375 MHz
E. WDW EM
SSB 0
F o LB 1.00 Hz
GB 0.1
BC 1.00
| I
‘ N
S | (——| . SO | .- | 3|
T T T T T T T
10 9 8 7 6 5 4

s glziele

= Current Data Parameters

2 NAME 20170411 tzy-2-16
EXPNO 3
PROCNO X

F2 - Acquisition Parameters

Data_ 20170412
Time 18.43
INSTRUM spect
PROBHD 5 mm CPPEEO BB
PULPROG zgpg30

™ 32768
SOLVENT DMSO

NS 4800

DS 4

SHE 24038.461 Hz
FIDRES 0.733506 Hz
i) 0.6815744 sec
RG 7.6

DH 20.800 usec
DE 18.00 usec
TE 208.0 K

N D1 1.00000000 sec
NO, D11 0.03000000 sec
S.__N CF. TDO 600

F. N CHANNEL f1
F SFOL 100.6238345 MHz
F 0 NUC1 3
Pl usec
PLW1 38.000 W
CHANNEL f2
SFO2 400.1316005 MHz
Nucz 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLWZ 8.14700031 W
PLW12 0.15600000 W
PLW13 0.09983800 W
F2 - Processing parameters
SI 32768
sF 100.6127690 MHz
WowW EM
S5B 0
LB 1.00 Hz
[ GB 0
| PC 1.40
|

L1

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



—9.210
—s8.812
~7.308
7.243
7.227
6.887
6.870
rd o221
4.203
4.026
4.006
3.986
3.962
3.936
3772
3.758
3.655
3.644
3.609
3.153
3.022
~2.:720
2.613

3. 836

|
§

Current Da
NAME

EXPNO
PROCNO

F2 - Acqui,

ta Parameters
tzy-2-1d4-a
1
1

sition Parameters

Date_ 20170405
Time 9.45
INSTRUM WNMR-I-500MHz
PULPROG slpul
™ 48000
SOLVENT cpcl3
NS 16
DS 0
Wi 12000.000 Hz
a0 2.0000000 sec
RG
Dow 41.667 usec
DE 30,00 usec
TE 298.0 K
NUC1 18
"‘/\@\ PLL 120.00 dB
i\ OMe sFo1 499.7053818 MHz
F \E’ F2 - Processing parameters
s1 32768

L

SF
WDHW
SSB
1B
GB
PC

0

Current Dat
NAME 20
EXPNO
PROCNO

F2 - Acquis
Date_
TL
INSTRUM
PROBHD
PULPROG
T

SOLVENT
NS

499.7017639 MHz
EM

1.00 Hz
0.1
1.00

a Parameters
170407 tzy-2-14-a
2

1

ition Parameters
20170410
4.48
spect
mm CPPBBO BB
2gpg30
32768
CDC13

298.0

0K
Dl 1.00000000 sec
D11 0.03000000 sac
D0 500
CHANNEL £1
SFOL 100.6238345 MHz
NUC1 13c
P1 9.84 usec
PLWL 38.00000000 W
CHANNEL £2
SFO2 400.1316005 MHz
NUC2 1H
CBDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 B8.14700031 W
PLW12 0.15600000 W
PLW13 0.09983800 W

F2 - Proces

sing parameters
32768

100.6127630 MHz
EM

1.00 Hz

1.40



|
J‘LU' BT

ndd Itk > l FOSINOE AN FTO0 A INO W0 .
® [~ oo O AN NWMNMOWTOWN W NM Eurfent Pata Paramotors
® @ I N OO WOINMONWIWWWIN » testl
v EXENO 1
@ @ il ]t -fr_immervmrf\mer\NNNNNj\lH PROCNO 1
e L
v N =\ 2 - Rouisition Paranators
Date_ 20170531
Time 14.40
INSTRUM  WNMR-I-500MHz
FULEROG slpul
D 48000
SOLVENT DMSO
NS 16
DS 0
SWH 12000.000 Hz
AQ 2.0000000 sec
RG 62
oW 41.667 usec
DE 30.00 usec
TE 298.1 K
NUC1 1H
PLL 120.00 dB
SFOL 499.7053818 MHz
N
'&‘/\Q F2 - Processing parameters
N 1By SI 32768
SF 499.7041375 MHz
wou EM
SSB 0
1B 1.00 Hz
GB 0.1
PC 1.00

SV
) T T T | ) T ) T )
9 8 7 5 4 3 2 1 0 ppm
) @ pEmy 4
o oo N|=|r=|N|~|N| N {2

“aBSL £ 83
Soww m & o= Current Data Parameters
it NAME 20170607 testl
}/‘/ | | EXENO 1
i | PROCNO 1
F2 — Acquisition Parameters
Date_ 20170608
Time 15.03
INSTRUM spact
PROBHD 5 mm CPPBEO BB
PULPROG
TD
SOLVENT
NS
DS 4
SWH 24038.461 Hz
FIDRES 0.7335096 Hz
aQ 0.6815744 sec
RG 1.6
DW 20.800 usec
DE 18.00 usec
TE 298.0 K
D1 1.00000000 sec
D1l 0.03000000 sec
DO 500
NO. @“’@\ CHANNEL f1 =
2 SFO1 100.6238345 MHz
S N ol NUCL 13c
P1 9.84 usec
PIW1 38.00000000 W
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLWZ 8.14700031 W
PLW1Z 0.15600000 W
PLW13 0.08983800 W
F2 - Processing parameters
SI 32768
SF 100.6127630 Miz
won
ssB 0
L8 1.00 Hz
cB 0
J ‘ ‘ BC 1.40
N
T T T T T T
160 80 60 40 20 ppm




o~ (ee] o o™~ o M O~-WOE~ OO 0
— — — o~ - A NOCO @~ N
N @ © o = P NOMY doM ™ Current Data Parameters
L 5 NAME tosts
o @ o~ 1) TSm0 Oomad o FXPNO 2
|| A\l | TNV N T :
1 ]
F2 - Acquisition Parameters
Date_ 20170612
Time 3.16
INSTRUM WNMR-I-500MHz
PULPROG SlE}Jl
D 18000
SOLVENT cocl3
NS 25
0
12000.000 Hz
2.0000000 sac
69.5
41.667 usec
30.00 usec
298.1 K
120.00 dB
F. 499.7053818 MHz
FE (s} F2 - Processing parameters
sI 32768
SF 499.7017639 MHz
Wou EM
SsB o
LB 1.00 Hz
GB 0.1
BC 1.00
LY

@
& 3 Current Data Parameters
3 - NAME 2017061 test8
i Lo EXPNO
‘ ‘ PROCNO 1
F2 - Acquisition Parameters
Date_ 20170617
me 9.10
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30
D 32768
SOLVENT cpcll
NS 4800
DS 1
SWH 24038.461 Hz
FIDRES 0.733596 Hz
X 0.6815744 sec
RG 71.6
oW 20.800 usec
DE 18.00 usec
TE 298.0 K
D1 1.00000000 sec
N D11 0.03000000 sec
NO, DO 600
S N CHs CHANNEL f1 =

100.62383
1

9.84 usec
38.00000000 W

CHANNEL £2 =
400.1316005 MHZ
1H

80.00 usec

w
0.15600000 W
0.09983800 W

F2 - Processing parameters
ST 2768
SF 100.6127690 MHz
EM
0
1.00 Hz
0
1.40

\. 4 W) I\ . JL L P | ey

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



o o © v w© MO0 ®m ool ® o
i noo SN0 W [~ o - o Current Data Parameters
o~ w ™oy N oo — o~ WY o mMmm NAME 1g-2-60 0509
o -~ TTOO oo - EXEIN &
| A | ‘ PROCNO 1

|| N Wl A %

| £ I F2 - Acquisition Paramotors

Date_ 20170509
Time 9.05
INSTRUM WNMR-I-500MHz
PULPROG s1pul
TD 48000
SOLVENT cocl3
g
0

12000.000 Hz
2.0000000 sec
41.667 us
30.00 usec

298.4 K
1

H
120.00 dB
499.7053818 MHz

Processing parameters
32768

0
I\ \
\ i
| ﬂ fﬁh]\ AA ‘d\ ﬁ
L LS s WL L TR LY SR
T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 ppm
1 1 & ] i N | ]
[ 'N‘ ‘G’!. OI v—“lﬁ‘l‘m‘ ING! EFS
5 8 g S8 BB
ol lo —|led -l lei| |ed -S| eil—
Bruker AVANCEIITI 400 20170515
Ci13 CDC13 D:\\ DATA-2017 45 Current Data Parameters
s ) NAME 20170515 1g-2-60
s ° T EXPNO i
o : :1 : PROCNO i
h T - F2 - Acquisition Parameters
| H ‘ 20170516
] 0.12
spect
5 mm CPPBBO BB
zgpg30
TD 32768
OCF3 SOLVENT cDCcl3
NS 4000
D5
SWH Hz
FIDRES Hz
N AQ sac
NOy ,i;, RG
s oW usec
DE
\'N( TE 251 5
FiC D1 1.00000000 sec
<} D11 0.03000000 sec
TDO 500

= CHANNEL f1
100.6238345 MHz
13c

9.84 usec
38.00000000 W

NNEL f2
400.1316005 MHz
1H
waltzl6
80.00 usec
£.14700031 W

0 0.15600000 W
0.09983800 W
SI 32768
SF g 7 1
wWowW
SSB 0
LB =
GB 0
PC 1.40

T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

CH,




8.883
8.872

<

o w© TOOTUWAT T AL WO O
o = MOOWOITNOFHWA= MM T Ty e
o OO T Oy o AD ) 5 T DD AD D ) Current Data Parameters
Ve NAME tzy-3-32
-~ LLEOMOMO NN NN NN EXPNO 1
v ST 1
|

F2 - Acquisition Parameters

Date_ 20170526

Time 16.28
INSTRUM WNMR-I-500MHz
PULPROG slpul

™ 48000
SOLVENT DMSO

NS 10

DS ]

SWH 12000.000 Hz
aQ 2.0000000 sec
RG 63.3

D 1.667 usec
DE 30.00 usec
TE 298.1 K
NUCL 1H

NO, N/\© 120.00 dB
s. N sFOL 199.7053818 MHz
r
i 8 %9 W
ST 3
P o SF 199.7
WO
SSB 0
LB .
cB 051
BC 1.00
‘ l'\ n '1,“ i ﬂl'“
L J JUUAUY ” \
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
g B el et
o © =D = | =
o 7] aif=[es| = | == i
= = Current Data Parameters
2 % NAME 20170607 TZY-3-32
o - EXPNO T
| ‘ PROCNO i
F2 - Acquisition Parameters
Date_ 20170609
Time 0.517
INSTRUM spect
PROBHD 5 mm CPPEBO BE
PULPROG zgpg30
D 32768
SOLVENT DMSO
ns 4000
Ds 4
SWH 24038.461 Hz
FIDRES 0.733 Hz
aQ 0.6815744 sec
RG 17.6
oW 20.800 usec
DE 18.00 usec
TE 298.0 K
D1 1.00000000 sec
N D11 0.03000000 sec
NO, ,\Q TDO 500
SN
\\r CHANNEL f1 =
F. N 100.6238345 Muz
F 13c
F o 9.84 usec
38.00000000 W
CHANNEL f2
400.1316005
Nucz
CPDERG[2 wal
PCPD2 80.00
PLWZ 8.14700031
PLW1Z 0.15600000 W
PLW13 0.09983800 W
F2 - Processing paramoters
SI 32768
SF 100.6127690 MHz
WDW EM
S5B 0
LB 1.00 Hz
GEB 0
BC 1.40
| ll A
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 ppm



Current
NAME
EXPNO
PROCNO

Data Par
tzy-3-28 20170
1

ameters

1

522

F2 - Acquisition Parameters
D. 20170522

Time
INSTRUM
PULPROG

D
SOLVENT
NS

DS

SHH

AQ

RG

oW

DE

TE

NUCL
PL1
SFO1

10.24
WNMR-I-500MHz
sipul

48000

DMsO

14

0

12000.000
2.0000000
62.1

41.667
30.00

298.3

i1

120.00
495.7053818

F2 - Processing paramet
32768

499.7041375
EM

1.00
0

S
1.00

sec
usec
usec
K

dB
MHz

ers

MHZ

Hz

(S MJU L

bopal bt

140 130 120 110 100

40 30

F2 - Acquisition Parame

Date_ 20170525
Tin 3.31
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30
D 32768
SOLVENT DMSO
ns 4000
DS 4
SWE 24038.461
FIDRES 0.733586
AO
RG
oW
DE
TE
D1
D11 0.03000000
DO 500

CHANNEL f1

CHANNEL £2

100.62383
1

9.84
38.00000000 w

400.131600
1

80.00

8.14700031 W

do@momm =
O8%¥353 3
BB2H3I998 LG b 2 : Current Data Parameters
ad et bo e, . NAME 20170523 TZY-3-28
\\\ e EXPNO 1
) PROCNO 1

usec
usec
K
sec
sec

0.15600000 w
0.09983800 W




(=] WS Ww s ™ O OsrNNY T~ 0o [ve]
- = M O w0~ o] A~ FWOWO NN u z =1
e8] MM MmN | el A~ ~-YMOOoWY W ™~ Gac zantjhate PBK?I‘EtEI
5 3 5 NAME tzy-4-9
o) [~~~ n MOOMOMNONN NN — nocgo ;
[ PROCA
| =N ~\||lreE b s i
F2 - Acquisition Parameters
Date_ 20170612
Time 9.25
INSTRUM ~ WNMR-I-500
PULPRO sl
SCLVENT
Ds
SwWH
AQ
RG
oW
Narjl H
F PL1 120.00 dB
! SFOL 499.7053818 MHz
F2 - Processing parameters
ST 32768
SE 499.7041375 MHz
WO
55
LB 1.00 Hz
GB 0.1
) 54 1.00
o) ! .JuULuJb (PN
T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 ppm
O\ (e o N‘ =20 lv— N
E 7 REE g
o™ = ===~
JSRes mEE
e i : RO - Current Data Parameters
P NETANOASANGNANNN NN 3 NAME 20170616 tzy-4-9
EXPNO : |
‘ \\%\\xﬂ\k\%/ ‘ PROCNO i
,
F2 - Acquizition Parameters
Date_ 20170616
Time 18.28
INSTRUM spect
PROEHD mm CEPEEO BB
PULPROG zgpg30
D 32768
SOLVENT DMSO
NS 4800
Ds 4
SWH 24038.461 Hz
FIDRE: 0.733596 Hz
AQ 0.6815744 sec
RG 77.
oW 20.800 usec
DE 18.00 usec
N TE 298.0
D1 1.00000000 sec
D11 0.03000000 sec
TDO

Cl

Il i .

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

HANNEL f1
100.6238345

13c

9.84 u
38.00000000 W

= HAN] £2 =
SFO2 400.1316005 MHz
NUC2 18
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 8.14700031 W
PLW12 0.15600000 W
PLW13 0.09983800 W
F2 - Processing parameters
51 3

SF 100.6127690 MHz
WoW M

ssB

1B 1.00 Hz
GB

BC 1.40



MO = O oM n ol
©r- SN oy ® — D
O L FOONN oo
@ e T ™
(L

Y

3.973
3,955
3.784
3.759
-3.638
“=—3.608
T 3.344
-3.092

=
§

2,968
2.694
2,677
2.641
2,624
2.559
22932

NAME
EXPNO
PROCNO

Current Data Parameters

tzy-4-8
1
1

F2 - Acquisition Parameters

Date_ 20170609
Time 8.52
INSTRUM  WNMR-I-500MHz
PULPROG slpul
TD 48000
SOLVENT DMSO
NS 17
DS 0
SWH 12000.000 Hz
aAQ 2.0000000 sec
RG 62.9
oW 41.667 usec
DE 30.00 usec
TE 298.1 K
NUC1 1
PL1 120.00 dB
SFOL 499.7053818 MHz
N F2 - Processing parameters
NO, ST 32768
s, SF 499.7041375 MHz
' " wowW M
F N S5B 0
e LB 1.00 Hz
cB 0.1
PC 1.00
Nyl 1
‘ I[i
L
\ J iU
T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 ppm
| 1
g R eE=ER
=3 -lm TN WD D= ||
led ciled cilv|alS|={+]ai
dogamnoaos S aE R e B O e i ey
P RN P Sl RN Qv ARy P A A v ‘N'g\i?"tu“t“hi:&ffz
ol ol el el ol ol o e I N I e o B I W I S I S I I I S A oV o EXPNO 1
W2 (e = :
F2 - Acquisition Parameters
Date_ 20170609
Time 8.5
INSTRUM  WNMR-I-500MHz
PULFROG slpul
48000
SOLVENT DMSO
NS 10
DS 0
SWH 12000.000 Hz
AQ 2.0000000 sec
RG 62
D 41.667 usec
DE 30.00 usec
TE 298.1 K
NUC1 1H
FL1 120.00 dB
SFOL 499.7053818 MHz
N F2 - Processing parameters
F. sI 3276
F SF 499.7041375 MHz
wou EM
SSB 0
1B 1.00 Hz
GB 0.1
PC 1.00
- ‘ 1N .
AR e R L L R ML AN an w s S LA S ma s E A
13 12 11 10 9 8 7 6 ppm

%

3
™~

" gy



Current Data Parameters
NA! 20170616 tzy-4-10
il

) W EXPNO
| - S Jz o 5 | PROCNO 1
F2 - BRcquisition Parameters
Date_ 20170616
Time 20.50
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULEROG zgpg30
D 32768
SOLVENT DMsO
NS 4800
Ds 4
swa 24038. 461 He
FIDRES 0.733596 Hz
AQ sec
RG
oW usec
DE usec
IE 298.0 K
N D1 1.00000000 sec
NO; D11 0.03000000 sec
s, N DO 600
\”/ Br CHANNEL f1
F. N 100.562383
F 13c
F o 9.84 usec
38.0000000C W
CHANNEL f2 =
400.1316005 MHz
1H
CPDPRG([2 waltzlé
CcPD2 80.00 usec
PLUZ 8.14700031 W
PLW12 0.15600000 W
PLWL3 0.09983800 W
| F2 - Processing parameters
SI 32768
SF 100.6127690 MHz
WDW EM
SSB 0
1B 1.00 Hz
GB 0
{ | PC 1.40
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 ppm
S e S SR R SR
AR e U T A, S AT I e e e e B e T NAME 1g-2-82 20170525
@ o o o~ ~ [~~~ OO N NN NN NN NN A EXPNO 1
\/N f% %&&‘/w\fyﬁz/gfggl/ 1
/ |
! " ' tion Parameters
20170525
n 14.12
INSTRUM  WNMR-I-500MHz
PULPROG slpul
D 48000
N NO, SOLVENT DMSO
NO, NS 16
S._N DS 0
hd SWH 12000.000 Hz
N aQ 2.0000000 sec
Fi€ RG 2
o D 41.667 usec
DE 30.00 usec
TE 298.4 K
NUCL 1H
PL1 120.00 dB
SFOL 499.7053818 MHz
F2 - Processing parameters
SI 768
SF 499.6981443 MHz
WDW no
S5B ]
LB 1.00 Hz
GB 0.1
BC 1.00

el
oL JMHI_J‘Unuu L. _

T T T T T T T T T T T T T T T T T T T
90 85 80 75 7.0 65 6.0 55 50 45 40 35 30 25 20 15 1.0 0.5 ppm

5 s LEELEECEE




Bruker AVANCEIII 400 20170526

C13 DM50 D:\\ DATA-2017 20 Current Data Parameters
o @ - 20170526 1LQ-2-82
SR kS o 1
R 5 '
- a4 - epeupupupa s R E R R e =
— F2 - Rcquisition Parameters
‘ ‘ \\\'l\\h\NW/%'/ ‘ Date_ 20170528
15.59
INSTRUM
PROBHD 5 1
PULPROG
NOy SOLVENT
NS
DS 4
SWH 24038.461 Hz
N FIDRES 0.733596 Hz
NO, A0 0.6815744 sec
SN RG €
S oW 20.800 usec
N DE 18.00 usec
FiC TE 298.0 K
0 D1 0000000 sec
D11 .03000000 sec
DO 100
SFO1 100.6238345 MHz
NUC1 13C
P1 9.84 usec
PLW1 38.00000000 W
z CHAN £2 =
SFO2 400.1316005 MEz
NUC2 18
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 8.14700031 W
PLW12 0.15600000 W
PLW13 0.09983800 W

F2 - Processing parameters
s1 327868

SF

woH

S5B 0

GB 0

PC 1.40

T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 ppm

Current Data Parameters

NAME tay-3-27 20170523
EXENO 1
PROCNO 1

~8.886
8.870
r4.014
Ir3.992
Ir3.97
ﬁ¢3.795
7 3.769
4}3.707
3.643
4473.622
~-3.346
—2,704
2.687
2.653
2.636
2.583
2.568
2.552

o

979
L
L

et Bl 0L

F2 - Acquisition Parameters
Date_ 20170523
Time

INSTRUM
PULPROG
TD

SOLVENT

SWH 12000.000
AQ 2.0000000

5FO1 499.

5 F2 - Processing parameters

3 SI 32768

SF 499.7041375 MHz
=M

8 7 6 5 4 3 2 ppm

Rlfefeale

04
200 =
4.68



N WO 0 < 00 WD WANOOT OO —
%o 2l 3 dopoaesod o Cuzrent Data Parameters
o o ~ 0w I e S S EXPNO 1
|| A NN i
L e F2 - Acquisition Parameters
Date_ 20170612
Time 9.04
INSTRUM  WNMR-I-500MHz
PULPROG slpul
D 48000
SOLVENT cpcl3
NS 13
DS 0
SWH 12000.000 Hz
aQ 2.0000000 sec
RG 66.4
oW 41.667 usec
DE 30.00 usec
N TE 298.1 K
NUCL 18
PL1 120.00 dB
SFO1 499.7053818 MHz
OCH3
F F2 - Processing parameters
F ST 32768
F o SF 499.7017639 MHz
WDH EM
S5B ]
LB 1.00 Hz
GB 0.1
BC 1.00
;_,J“ﬂ |
T T T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
)
R LRI
t=1t=] © ®n|o| |=||=
== o —lealw] [elles
= B R R R R - L A R AR a AR R A P SHrcemt e Par e o
NAME tzy-3-26 20170522
WO MOOOMMOOONNCNN NN A PNO 1
\\x‘\//* %&‘%\V///ﬂ%& OCNO 1
F2 - Acquisition Parameters
Date_ 20170522
Time 10.21
INSTRUM WNMR-I-500MHz
PULPROG slpul
48000
DMSO
20
0
12000. 000 Hz
2.0000000 sec
41.667 usec
30.00 usec
F 298.3 K
16
N 120.00 dB
NO; 499.7053818 MHz
SYN F2 - Processing parameters
| sI 32768
F N SF 499.7041375 Miz
F WoW EM
F o ssB 0
LB 1.00 Hz
GB 0.1
PC 1.00
J | UU’L (.
T T T T T T T T T T T T T T T
12 1 10 9 8 7 6 5 1 0 -1 ppm

200>



pad=qigei " g g ed =
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T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 ppm
oo O N~O FOoOOWMAWAMNE~TTOMWIN -G
~r W T~ NOOMWINANMNONXOD -0 A
w 0 Moo OO ~LYIN MO Y OWwWwn
0 e

<
%
=
\

0 ﬂhﬁ _dAhJ U\_JM

M“__,J‘I\__A_“____a_

95 9.0 85 80 75 7.0 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 ppm

57
1.75 —
0.89

Current Data Parameters
ob 20170523 TZY-3-26
1

EXENO
BROCNO 1

F2 - Acquisition Parameters

Data_ 201705
ime 1.32
INSTRUM spect
PROEBHD 5 mm CPPEBEOQ BE
PULPROG zgpg30
D 32768
SOLVENT DMSO
4000
4
Hz
4 sec
usec
.00 usec
298.0 X

1.00000000 sec
0.03000000 sec
500

= CHANNEL f1

9.84 us
38.00000000 W

= CHANNEL £2

SFO; 400.1316005
NuCc2 1H
CEPDPRG[2 waltzlé
PCEDZ 80.00 usec
BLW2 8.14700031 W
PLW12 0.15600000 W
PLW13 0.09983800 W

F2 - Processing parameters
ST 32768

SF 100. 6127680 MHz
wowW EM

SSB 0

1B 1.00 Hz
GB a

BC 1.40

Current Data Parameters

NAME 1g-2-66 20170522
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170522
Time 10.18
INSTRUM WNMR-I-500MHZz
PULPROG slpul
D 48000
SOLVENT DMSQ
NS 19
DS 0
SWH 12000.000 Hz
AQ 2.0000000 sec
RG 13.9
oW 41.667 usec
DE 30.00 usec
TE 298.4 K
NUC1 1H
PL1 120.00 4B
SFO1 499.7053818 MHz
parameters
© 32768
-6981438 MHz
EM
1.00 Hz
0.1
1.00
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Current Data Parameters

170 160 150 140 130 120

8.885
8.869
5

<
Z
=

T
110 100 90 80 70 60

CWVFEEHACNYOYMNA O O
OV TOSINDNFCNAE M NN D
COAOORFLVINMONWOY VWL N
LTEOOOMONNNON NN N NN o

%
\

50

ppm

FiC
o}
| i il !
L Y e g it
T T T T T T T T
9 8 7 6 5 4 3 2 ppm
g é@ g;FéTng o
;‘ ._"cs | = o] o3 | = | = e = ‘v-'

NAME 20170524 1g-2-66
EXENO 1
BROCNO 1
F2 - Acquisition Paramaters
Date_ 20170524
Time 7.59
INSTRUM spect
PROBHD 5 mm CPPBEO BB
BULPROG zgpg30
32768
DMSO
3200
4
24038.461 Hz
0.733596 Hz
0.6815744 sec
17.6
20.800 usec
18.00 usec
208.0 K
1.00000000 sec
0.03000000 sec

CHANNEL f1

SFOL 100.62383
NUC1 1
Pl 9.84 u
PLW1 38.00000000 W
CHANMEL £2
400.1316005 MHz
1H
waltz16
80.00 usec
8.14700031 W
0.15600000 W
0.09983800 W
F2 - Processing parameters
168
100.6127690 MHz
EM
0
1.00 Hz
0
1.40

Current Data Parameters

NAME 3519 zn'v
EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20170519

Time 10.30
INSTRUM  WNMR-I-500MHz
PULPROG slpul

D 48000
SOLVENT DMSO

NS 12

DS 0

SWH 12000.000 Hz
AQ 2.0000000 sec
RG 67.3

oW usec
DE usec
TE K
NUC1 H

PLL 120.00 dB
SFOL 499.7053818 MHz
F2 - Processing paramstars
SI

SF 499.696142.‘ MHz
WOW M

SSB [

LB 1.00 Hz
GB 0.1

PC 1.00
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Current Data Parameters
20170524 1g-2-73
i

a2
any 2 B
F2 - hequisition Parameters
‘ ‘ | 20170524
5 22.45
INSTRUM sp
PROBHD 5 mm CPPEEC BB
PULPROG 3
D
o SOLVENT
Cl NS
DS 4
swe 24038.461 Hz
FIDRES 0.733596 Hz
N AQ 0.6815744 sec
NOz RG 17.6
s oH usec
hd DE usec
N TE 298.0 K
Fs€ D1 1.00000000 sec
0 D1l 0.03000000 sec
TDO
CHAN £1
SFOL 100.6238345 MHz
NUC1 13¢
P1 9.84 usec
PLHL 38.00000000 w
CHANNEL f2

400.1316005 MHz
1H

l waltzlé
2 80.00 usec
8.14700031 W
0.15600000 w
1 0.09983800 W
F2 - Processing parameters
51 32768
SF 100.6127690 MHz
EM
]
1.00 Hz
I 0
{ 1.40

T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 ppm

@ ™ T A~ oo dmVEFrNOTOVNON W ®N A O

@ [~ O o[~ WO AARNFRODMOATOE AN OMOWOMY + + s
e i et o B o L AD i e OL D \B e B ey Current Data Parameters
iy NAME test?
© o o TOOOOOMO NN NN N NSO A EXENO 1

<
Vi
N

f / '%_ﬁ;)/‘ PROCNO 1

F2 - Acquisition Parameters

Date_ 20170531
Time 14.46
INSTRUM WNMR-I-500MHz
PULPROG slpul
™ 48000
SOLVENT DMSO
NS 16
DS 0
SWH 12000.000 Hz
a0 2.0000000 sec
RG 65.0
DW
DE ]
N TE .
NO, ,/Q\E:L NUC1 1
N F PL1
S\,r I & SFO1 499.7053818 MHz
F N
F F2 - Processing parameters
F 0 sI 32768
SF 499.7041375 MHz
woW EM
ssB 0
GB
PC
o
H. _JJ[ __.JJ | ULILJ L,__w___iv'
T T T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

2 B G



53,45

R

NSt N

a1

s
= g

2
]
T T T T T T T T
180 160 140 120 100 80 60 40

—9.159
—8.7867

e !

To9/

Current Data Parameters
20170607 test?
1

F2 - Acquisition Parameters
Data_ 20170608
Time 22.57
INSTRUM spect
PROBHD 5 mm CPPBEO BB
PULPROG 0

D

SOLVENT

NS

Ds

swH Hz
FIDRES Hz
ote) sec
RG

o} usec
DE usec
TE <

D1 sec
D1l 0.03000000 sec
TDO 500

= CHANNEL f1 =

SFO1 100.6238345 MHz
NUC1 13c

P1 9.84 usec
PLW1 38.00000000 W

CHANNEL £2 =

400.1316005 MHz
1H
waltzl6
80.00 usec
8.14700031 W
0.15600000 W
0.09983800 W

Current Data Parameters

NAME tzy-2-25-2020011
EXPNO 1
PROCNO i
F2 - Acquisition Parameters
Date_ 20200115
ime 16.14
INSTRUM WNMR-T-500MHz
PULPROG slpul
™ 18000
SOLVENT cpe1d
NS 3

0

12000.000 Hz
1.06999999 sac

a5
41.667 usec
30.00 usec
298.1 K
1H
120.00 dB

499. 6739824 MHz

F2 - Processing parameters
51 32768

SF 499.6703905 MHz
WoW EM
558 0

L 1.00 Hz
cB 0.1

BC 1.00
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C13 CDC13 D:\\ DATA-2017 31

Current Data Parameters
S NAME 20170418 tzy-2-
Sowo 0 EXPNO 1
Sa e PROCNO 1
e 532
| | F2 - Acquisition Parameters
\\ M \V \-‘ a_ 20170419
Time 2.54
INSTRUM spect
PROBHD 5 mm CPPEBO BB
PULFROG zgpg 30
D 32768
SOLVENT CDCL3
N NS 00
™ rﬁ\ U DS 4
}\ I SWH 24038.461 Hz
S N b FIDRES 0.7335%6 Hz
fo e
A RG
]/ oW usec
b DE usec
TE 298.1 K
D1 1.00000000 sec
D11 0.03000000 sec
DO 500
= CHANNEL f1
100.62383
1
3 9.84 usec
PLH1 38.00000000 W
CHANNEL f2 =
400.13160
1H
waltz16
80.00 usec
8.14700031 W
0.15600000 W
0.09983800 W
ing parameters
SI 32768
SF 100.6127577 MHz
WoW EM
SSB 0
LB 1.00 Hz
GB 4]
W PC 1.40
T T T T T T T T T T T
220 200 180 160 140 120 100 80 40 20 ppm
NOW A~ S - AWND o FNONONMCE NN A OO [ e
HDMO OGO I~ uWnomos TowTrHdonort--~ TN O <~ Current Data Parameters
Q@MW AA A O~ WWOWN O™ O W un NAME esth
e e e e TOMOONMOMm® O K i
N S\
F2 - Acquisition Parameters
Date_ 20170531
Time 14.49
INSTRUM WNMR-I-500MHz
PULPROG slpul
48000
DMSQ
16
DS 0
a SHH 12000.000 Hz
RO 2.0000000 sec
NS RG 5
o | D 41.667 usec
. [y / DE 30.00 usec
Sy E 298.2 K
| NUCL 18
S " PL1 120.00 dB
sFOL 499.7053818 MHz
;
SF 4996981530 MHz
WoW EM
88B 0
LB 1.00 Hz
GB 0.1
BC 1.00
| | I
) WU g uUJL W
I I T T T T T T T
11 10 8 6 5 4 3 1 0 ppm

©[ofin
el
il —lod
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~ NN
s SASN

30

—d1.

200 180 160

—9,205
—8.816
—7.305

140 120 100

_—6.887
T~6.840

80 60 40
MWW o ®d o 0
NHWDO M~ o
NO W A0~ 0
T oo -
VAN \

—1.300

Current Data Parameters
NAME 20170607 test5
EXPNO 1
PROCNO

1

F2 - Acquisit
Date_

CHANNEL f1
SFO1 100.6238345 MHz
NUC1 13c
Pl 9.84 usec
PLW1 38.00000000 W
CHANNEL f2

400.1316005 MHz

waltzl6

80.00 usec
8.14700031 w
0.15600000 W
0.09983800 W

F2Z - Processing parameters

SI 32768

SF 100.6128160 MHz
WDW EM
sSB 0

LB 1.00 Hz
GB 0

BC 1.40

ition Parameters

20170511
14.25

INSTRUM  WNMR-I-500MHz
PULPROG slpul
3o} 48000
SOLVENT cpCl3
NS ]
Ds o
SWH 12000.000 Hz
AQ 2.0000000 sec
RG 72.7
ow 7 usec
DE usec
TE K
NUC1
PL1 dB
SFO1 499,705 MHz

sF 489.7 39 MHZz
woH

SSB 0

LB 1.00 Hz
GB 0.1

PC 1.00



Bruker AVANCEIII 400 20170524

C13 DMSO D: DATA-2017 33 Current Data Parameters
NAME 20170524 1q-2-67
mEoggNany - EXPNO i
i-“\' i T PROCNO 1
T T F? - Acquisition Parameters
| Date_ 20170524
Time 10.34
INSTRUM spect
PROBHD 5 mm CPPEEO BB
£ PULPROG
™
SOLVENT
F N 1
24038.461 Hz
0.733596 Hz
0.6815744 sec
.6
20.800 usec
FsC 18.00 usec
8.0 K
1.00000000 sec
0:03000000 sec
D0
SFOL MHz
NUCL
Pl usec
LAl W
sFoz MHz
NUCZ
CPDPRG (2 waltzlé
PCPD2 80.00 usec
PLNZ 8.14700031 W
PLW12 015600000 W
PLN13 0.09983800 W
F2 - Processing parameters
3276
100.6127690 MHz
EM
0
1.00 Hz
0
1.40
T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 ppm
o = oW NN
o [~ ~ A0 40
© 0w o
w © [~ M~~~
IV W // DA
\/ \\\ / n‘é—ﬂiﬁn— F2 - Acquisition Parameters
Date_ 20170519
Time 10.28
INSTRUM  WNMR-I-500MHz
3
0
12000. 000 Hz
a0 2.0000000 sec
gue
c1 RG 0.7
N
|
I
& Cl
FyC 32768
499.7041375 Muz
M
0
1.00 8z
G 0.1
BC 1.00
ﬂ 1 (|JU|
Bt W JUNW ANV A A
T T T T T T T T T T
10 9 8 7 6 5 3 2 1 0 ppm
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159.51

oo N

SR\

cl

T T T T T T T T T
170 160 150 140 130 120 110 100 90

80
N0 AFOMMOO WOUN NSO MmO
VWM NOANNAN AN ODNON O™
OO FNNNONTR- OO0 A
oorr~~NACEOOO0OMOO00M000N
NEENZER

U

|
I}

v

ESS
K
i\

L

a

2785
2,337
2.696
2.67

2,600
2.587

{

9

L

H2i:528
0.026

)

-
N
y
-
-
o
w0 ]
o]
~
@

2.00 =

Current
NAME
EXPNO
PROCNO

F2 - Acquisition

Date_
Time
INSTRUM

SFO2
NUC2

CPDPRG[2

PCRD2
PLW2

PLW12
PLW13

arameters
20170524

4
24038.461 Hz
0.733596 Hz
0.6815744 sec

298.0 K
1.00000000 sec
0.03000000 sec

400

80.00 usec
8.14700031 W
0.15600000 W
0.09983800 w

g parameters
32768

100.6127690 MHz

EM
1.00 Hz

1.40

Current Data Parameters
NAME

Time
INSTRUM

PULPROG

tzy-3-33
1

on Parameters

20170526

12000.000 Hz
2.0000000 s



NoTa-aae ®
SRSt & ©
Hesasneg @ ao .
R & & -
At = i) =

ST W

N
s\rn Br F
i
F N
P ]

1L M&H H \ |

T T T T T T T
220 200 180 160 140 120 100 80 60 4

0 20 ppm
— o= T O T O OO ON®ONO NS T~ @LU W
o oo S~~~ LA NN NN A A O
VI AN/ ===\ [ =
NO;S r@‘/\@
e
F N
e ]
| 1IN
| )J[ H l-f“W. f
—_— #-—JLJIL_FJLJ‘NM_ /\,,__.._JI Uy ‘JU LA_NJL\——#

10 9 8 7 6 5

4 B sy

Al 0 ppm

Current Data Parameters
NAME 20170607 TZY-3-33

EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170609
Time 2.56
INSTRUM spect
PROBHD 5 mm CPPBEO BB
PULPROG zgpg30
D 32768
SOLVENT DMS0
NS 4000
DS 4
SWH 24038.461 Hz
FIDRES .733596 Hz

AQ sec
RG 6

oW usec
DE usec
TE K

D1 sec
D1l 0.03000000 sec
TDO 500

CHANNEL f1

SFO1 100.6238345 MHz
NUC1 {3C

P1 9.84 usec
PLH1 38.00000000 W

CHANNEL 2
400.1316005 MHz

80.00 usec
8.14700031 W
PLW12 0.15600000 W
PLW13 0.09983800 W

F2 - Processing parameters
ST 76

SF 100.6127690 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

Current Data Parameters

NAME test2
EXPNO i
PROCNO il

F2 - Acquisition Parameters
Date_ 20170531
Time 14.29
INSTRUM  WNMR-I-500MHz
PULPROG slpul

D 48000
SOLVENT DMSO

NS 16

DS 0
sWH 12000.000 Hz
a0 2.0000000 sec
RG 60.8

oW 41.667 usec
E 30.00 usec
£ 298.3 K
NUC1 1H

PL1 120.00 dB
sFo1 499. 7053818 MHz
F2 - Processing parameters
SI 32768

SF 499.7041375 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0.1

BC 1.00



)

st Bl D B
8.618
8.527

=

—7.695

-— 9,139

T
100 80

Current Data Parame
20170607

nH
[P S
N}

F2 - Acquisition Parameters

Date_ 20170609
Time 6.54
INSTRUM spect
PROBED 5 mm CPPBEO EBE
PULFROG zgpg30

32768

Hz
6 Hz

sec

116
20.800 usec
18.00 usec
298.0 K
1.00000000 sec
0.03000000 sec
500

CHANNEL f1
100.6238345 MHz
13C

9.84 u,
38.00000000 W

CHANNEL £2

SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
BCPDZ 80.00 usec
PLW2 8.14700031 W
PLW1Z 0.15600000 W
PLW13 0.09983800 W
2 - Processing parameters
32768
100.6127690 MHz
EM
0
1.00 Hz
0
1.40

Current Data Parameters

NAME test3
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170612
Time 9.21
INSTRUM  WNMR-I-500MHz
PULPROG s1pul
™ 43000
SOLVENT cpcl3
NS 18
D5 0

12000.000 Hz
2.0000000 sec

€4.3
41.667 usec
0.00 usec
298.1 K
1H
120.00 dB
FO1 499.7053818 MHz
F2 - Processing parameters
SI 2768
r 499.6957858 Muz
Wow EM
558 0
LE 1.00 Hz
GB 0.1
PC 1.00
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2
~

7.343
B Ry

=

[4.058
ra.032
4.017
4,001
3.981
3.761
3.738

|
J

3,653
== 33351
T )
3.021
2.989
2.745
2.728
2.686
2.670
25531
1.257

|

Y

i LY
10 9 8 7 6 5 4 3 2 1 0 ppm
GlE BHeRR)
NSy |
$os
F N
Fe o
L H e
22IU 260 IEIIO 1%0 1"-‘1-0 12IO 160 B‘O 6‘0 4I0 2‘0 ;me

Current Data Parameters

z
ac

sec
sec

B

NAME testd
EXPNO 1
PROCNO i
F2 - Acquisition Parameters
Date_ 20170531
Time 14.38
INSTRUM  WNMR-I-500MHz
PULFROG s1pul
48000
SOLVENT DMSO
NS 16
DS 0
SWH 12000.000 =:
aAQ 2.0000000 =
RG 0.5
oW 41.667 u:
DE 30.00 u:
TE 298.0 K
NUC1 18
PL1 120.00 di
SFo1 489,7053818 M

Hz

F2 - Processing parameters
32768

sI
SF 499.7041375 MHz
WDoW EM
SSB 0
LB 1.00 Hz
GB 0.1
BC 1.00
Current Data Parameters
NAME 20170607 testd
EXPNO : ¢
PROCNO il
F2 - Acquisition Parameters

te_ 20170608
Time 17.01
INSTRUM spect
PROBED 5 mm CPPBBO BB
PULPROG zgpg30
™D 32768
SOLVENT DMSO
NS 4000
DS 4
SWH 24038.461 Hz
FIDRES 0.733596 Hz
A0 0.6815744 sec
RG 71.6
DW 20.800 usec
DE 18.00 usec
TE 298.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 500

CHANNEL f1
SFOL 100.6238345 MHz
NUC1 13c
Pl 9.84 usec
PLUL 38.00000000 W
£2

SFO2 1316005 MHz
NUC2
CEDPRG[2 waltzl6
PCPD2 80.00 usec
PLU2 8.14700031 W
PLW12 0.15600000 w
PLA13 0.03983800 W

F2 - Processing parameters
SI 32768

SF
WDW
SSB
LB
GB
PC

100.6127690
EM

1.00

1.40

MHzZ

Hz
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Bruker AVANCEIITI 400 20170526
C13 DMSO D:\\ DATA-2017 19

| SR VI
NO, (:S:?
Y
FiC M
o
1%0 1%0 1%0 1;0 1&0 150 140 160 ;0 Bb 76 60 Sh ‘ ppm

Current Data rameters

1g-2

20170525

14.09
WNMR-I-500MHz
slpul
48000

DMsO
13

PULPROG

0
12000.000 Hz
2.0000000 sec

61.4
7 usec
usec
298.3 K

120.00 dB
499.7053818 MHz

ng parameters

32768
499.6981441 MHz
EM

1.00 Hz
0.1

1.00

Current Data Parameters

NAME 20170526 LQ-2-
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170528

Time 14.24

INSTRUM spect.

PROBED 5 1

PULPROG

SOLVENT

NS

DS 4

SWH 24038.461 Hz

FIDRES 0.733596 Hz

aQ 0.6815744 sec

RG 6

oW .800 usec

DE 18.00 usec

TE 298.0 K

D1 1.00000000 sec

D1l 0.03000000 sec

TDO 400
CHANNEL f1

SFO1 100.6238345 MHz

NUCL 13c

Bl 9.84 usec

PLWl 38.00000000 W
CHANNEL £2

SFOZ 400.1316005 MHz

NuUC2 1H

CFDPRG[2 waltzl6

PCPD2 80.00 usec

PLWZ 8.14700031 W

PLW12 0.15600000 W

PLW13 0.09983800 W

F2 - Processing parameters

SI 3276

SF 100.6127690 MHz

WDW EM

ssB 0

LB 1.00 Hz

GB 0

PC 1.40
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Current Data Parameters

Hz
sec

usec
usec
K

ds

HAME sn-2-6-0414
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20170414
Time 16.04
INSTRUM  WNMR-I-500MHz
PULPROG slpul
D 48000
SOLVENT DMSO
NS 8
DS 0
SHH 12000.000
) 2.0000000
RG i
o 41.667
DE 30.00
TE 298.4
NUCL 1H
PLL 120.00
SFOL 499.7053818

MHz

F2 - Processing parameters

81
SF
wWowW
SSB
LB
GB
i b

32768
499.6981519
EM

1.00

0.1

1.00

Current Data Parameters

PROCNO

tzy-3-17
1

1

MHz

Hz

F2 - Acguisition Parameters

Date_

ime
INSTRUM
PULPROG
TD

SOLVENT

20170502

15.08

12000.000
2.0000000
63.8

41.667
30.00

298.4

1H

120.00
430.7053818

499.7041375
EM

1.00
0.1
1.00

dB
MHz

F2 - Processing parameters
32768

MHz

Hz
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Current Data Parameters
NAME tzy-3-18
EXENO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170502

Time 15.05
INSTRUM  WNMR-I-500MHz
PULPROG slpul

D 48000
SOLVENT DMS0

NS 16

DS 0

SWH 12000.000 Hz
AQ 2.0000000 sec
RG 60.7

oW 41.667 usec
DE 30.00 usec
TE 298.3 K
NUCL 1H

PL1 120.00 dB
SFO1 499.7053818 MHz

F2 - Processing parameters
32768

499.7041375 MHz
EM

1.00 Hz

-1
1.00

Current Data Parameters

NAME HB-1-48

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20181228

Time 9.56

INSTRUM WNMR-I-500MHZ

PULPROG slpul
48000

SOLVENT cDCcl3

NS 31

Ds ]

SWH 12000.000 Hz

a0 2.0000000 sec

RG

oW usec

DE usec

TE K

NUC1

PL1 dn

SFOL 499. 6837539 MHz

F2 - Processing parameters

SI 32768

sF 499. 6801587 MHz

WOW EM

ssB 0

LB 1.00 Hz

GB 0.1

PC 1.00
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C13 CDC13 D:\\ DATA-2018 4
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Current Data Parameters

NAME 20181228 hb-1-48
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20181228
Time 14.39
INSTRUM spect
PROBHD 5 mm CPPEBO BB
PULPROG zgpg30
D 32768
SOLVENT €Dcl3
NS 1332
DS 4
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 17.6
oW 20.800 usec
DE 18.00 usec
IE 288.0 K
D1 1.00000000 sec
D11 0.03000000 sec
D0 400
= CHANNEL f1
100.6238345 MHz

13c

9.84 u
38.00000000 w

CHANNEL f2
SFOZ 400.1316005 MHz
NUC2 18
CPDERG[2Z waltzlé
PCPD2 80.00 usec
PLWZ 2.14700031 W
PLW12 0.22080000 W
PLW13 0.14131001 W
F2 - Processing parameters
SI 32768
SF 100. 6127596 MHz
WDH EM
558 0
LB 1.00 Hz
GB 0
BC 1.40

Current Data Parameters

NAME 20190102 hb-1-50
EXPRO 1
PROCNG 1
F2 - Acquisition Parameters
Data_ 20190102
Time 21.34
INSTRUM spact
PROEHD 5 mm CPPBEQ BB
2qpg30

PULPROG
TD

SOLVENT

NS

DS

SWH

FIDRES

A0

RG 1.6

oW 20.800 usec
DE 18.00 usec
TE 298.1 K

D1 1.00000000 sec
D11l 0.03000000 sec
D0 500

9.84
PLW1 38.00000000 W

CHANNEL £2

SFO2 400.1316005 »
Nuc2 1H
CPDPRG([2 waltzl6é
PBCPD2 80.00 usec
PLWZ 8.14700031 W
PLW12 0.22080000 W
PLW13 0.14131001 W
F2 - Processing parameters
sI 327

sF 100.6127574 MHz
WDW EM
88B 0

LB 1.00 Hz
GB 0

BC 1.40
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Current Data Parameters

Hz
sec

rs

MHz

Hz

NAME hb-1-50
PNO 1
OCNO 1

F2 - Acquisition Parameters

Date_ 20190114

Time 12.03

INSTRUM  WNMR-I-500MHz

PULPROG Slp)l

D 48000

SOLVENT cpcl3

12

0

12000. 000
2.0000000
58.2

11. 667
0.00
298.1

1E

120.00
499. 6837538

F2 - Processing paramete

SI 32768

SF 499. 6801585

WOW EM

SSB 0

LB 1.00

GB 0.1

PC 1.00

Current Data Parameters

H HB-1-56

E x

P! 1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG

SOLVENT
NS

20190124
16.48 h
spect

2114607_0230 (

230
6! 6

CDC13
16

2
12019.230 H
0.366798 H
2.7262976 s

106.35
o 41.600 usec
N 6.50 usec
E 300.0 K
D1 1.00000000 sec
D0 1
Fit 8srol 600.1337058 MHz
I NUC1 1H
PO 3.32 us
Pl 9.97 usec
PLW1 25.38800049 W

- Processing parameters

5536
F 600.1300158 MHz
EM

Wow

ssB o

LB 0.30 Hz
GB ]

BC 1.00
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Data Parameters
20190111 hb-1-58
1

F2 - Acquisition Parameters
20190112
0.14

= CHANNEL f1
100. 6238345
13C

9

9.84 usec
38.00000000 W

= CHANNEL f2
400.1316005

waltzlé
80.00 usec
2 8.14700 Ll
PLW12 0 080000 W
PLW13 0.14131001 W

F2 - Processing parameters
ST 32768

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

Current Data Parameters
HB-1-68-%C-3-cl-4-F

F2 - Acquisitio
Data_

Time

INSTRUM

PROBHD  Z114607_
PULPROG

TD
SOLVENT

1 JuL fAA u\.wﬂbﬂk__.,i)’u e e

T T T T T T T T T
6 5 4 3

2 1
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1.05/
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