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1. The schemes of side reactions
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Scheme 1. Attempt to introduce 4-aminobutanol: low yield due to no regioselectivity. Reaction conditions:
(a) CH2N,, ether, EtOAc, 91 %; (b) 4-amino-1-butanol, EtsN, DMF, 60 °C, 8 h, 20 %; (c) TBDMSCI, Py,

DMAP, CH2CI2, rt, 8 h, 70 %.
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Scheme 2. Attempt of introduction of acetyl group leads to the cleavage of t-butyl dimethylsilyl group and

undesired O-acetylation.
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Scheme 3. Attempt to remove the silyl group in the presence of 4A MS lead to an undesired ring closure.

2. Experimental section
2.1 General

All reagents and solvents were purchased from Sigma-Aldrich, Malingkrodt, Acros, Alfa, Tedia, or
Fluka. All preparations for nonradioactive compounds were routinely conducted in dried glassware under a
positive pressure of nitrogen at room temperature unless otherwise noted. CH,Cl,, toluene, CH3CN, and
pyridine were dried over CaH, and MeOH was dried over Mg and distilled prior to reaction. DMF and NEt3
were distilled under reduced pressure. Reagents and solvents were of reagent grade. Dimethyl amino
pyridine (DMAP) was purified through recrystallization from the combination of EtOAc and n-hexane
before use. The eluents for chromatography: EtOAc, acetone, and n-hexane were reagent grade and distilled

prior to use; MeOH and CHClI; were reagent grade and used without further purification. 0.22 uM filters



(Nylone) were supplied from Waters. NMR spectroscopy including *H-NMR (500 MHz) and **C-NMR
(125MHz, DEPT-135) was measured on Varian Unitylnova 500 MHz. D-solvents employed for NMR
including CD3;0D, CDCls, CsDs, and DMSO-d® were purchased from Cambridge Isotope Laboratories, Inc.
Low-resolution mass spectrometry (LRMS) was performed on a ESI-MS spectrometry employing VARIAN
901-MS Liquid Chromatography Tandem Mass Q-Tof Spectrometer was performed at the department of
chemistry of National Tsing-Hua University (NTHU). High-resolution mass spectrometry (HRMS) was
performed using a varian HPLC (prostar series ESI/APCI) coupled mass detector of Varian 901-MS (FT-ICR
Mass) and triple quadrapole. Elemental analysis was performed using Foss Heraeus elemental analysis;
CHN-O-RAPID. Thin layer chromatography (TLC) was performed with MERCK TLC Silica gel 60 Fs4
precoated plates. The starting materials and products were visualized with UV light (254 nm). Further
confirmation was carried out by using staining with 5% p-anisaldehyde, ninhydrin or ceric ammonium
molybdate under heating. Flash chromatography was performed using Geduran Si 60 silica gel (230-400
mesh). Melting points were measured with MEL-TEMP and were uncorrected.

Recombinant human glutathione S-transferase alpha-1 (GSTAL human, 50 pg/50 uL) was purchased
from ProSpec-Tany TechnoGene Ltd (ENZ-469). Recombinant human glutathione S-transferase Pi-1
(GSTP1 human, two packages of 25ug/10 uL and 25ug/25 uL) were purchased from Alpha Diagnostic
International Inc (GST P35-R-25). All the three enzyme products were unpacked freshly followed by
enzymatic assay immediately.

[**F]HF was produced on a GE PET tracer Cyclotron via the **0O(p,n) nuclear reaction (NERI, Taiwan).

The radiolabeling was performed on a GE TracerLAB FXgy synthesis module (GE medical Systems,



Milwaukee, WI). The intermediate product labeled with fluorine-18 was analyzed by HPLC, consisting of a
Waters 510 pump, a linear UVIS detector (254 nm) in series with a Berthhold y-flow detector, on a
ZORBAX SlLcolumn (250 mmx9.4 mm, 5 um) at 3 mL/min with EtOAc/n-hexane 1:9 as the mobil phase.
[*®F]FBUEA was purified by HPLC separated from TracerLAB FXgy Synthesis module, consisting of the
pump, the UV detector, the y-flow detector and ZORBAX SlLcolumn (250 mmx9.4 mm, 5 um) at 3 mL/min
with EtOAc/n-hexane 1:2 as the mobil phase as described above. Quality control analysis of [**FJFBUEA
was performed on the same HPLC conditions as described above. The identity of the labeled compound was
confirmed by coinjection with the authentic compound on HPLC. The area of the UV absorbance peak
measured at 260 nm corresponding to carrier product was measured and compared to standard curve relating
mass to UV absorbance. Only a specific activity below 40 GBg/umol can be measured accurately.
Radioactivity was measured with a Capintec R15C dose calibrator.

In-vivo stability studies were performed on the system as described, excepting the column
CHEMCOSORB 7-ODS-H, 10x250 mm, 5 pm; eluent was set isocratically from CH3CN/0.05%
trifluoracetic acid =20/80 at 0 min to CH3CN /0.05% trifluoracetic acid =95/5 at 10 min and a further
gradient to CH3CN (100%) at 20 min. Flowrate = 3 mL/min, tg = 14.8 min (Radio).

All experiments were performed in compliance with the NHMRC Taiwan Code of Practice for the care
and use of animals for scientific purposes. Female Balb/c rats (5 weeks) were obtained from the Animal
Research Center (ChangGung, Taiwan). Rats were housed under constant environmental conditions and
were allowed free access to food and water throughout the experimental period. In vivo studies were

performed in TTA-induced CCA rats.



The rats were anaesthetized via inhalant isoflurane (Forthane, Abott) in 200 mL/min oxygen during the
imaging study. PET imaging [**F]JFBUEA and [**F]FDG were performed with microPET (microPET R4;
Concorde Microsystems Inc.) in Nuclear Energy Research Institute and Inveon™ system (Siemens Medical
Solutions, USA, Inc.) in Chang-Gung Memorial Hospital, respectively. Both were manufactured by Siemens
Medical Solutions, Knoxville, United States.

2.2 Chemical synthesis

2.2.1 4-(tert-butyldimethylsilanyloxy)butan-1-amine 4. Preparation of this compound was according to the
procedure reported by Krivickas S. J. et al.® TBDMSCI (8.2 g, 54 mmol, 1.2 eq) was added to a mixture of
4-aminobutanol (4 g, 45 mmol) and pyridine (8 mL). Stirring was allowed for 12 h. TLC (MeOH/CHCl; =
5/5) indicated the consumption of 4-aminobutanol (R; = 0.13) and formation of product 4 (R = 0.40). The
mixture was then concentrated under reduced pressure at 40 °C to provide a residue, which was dissolved by
CH,Cl, (50 mL). After extraction with satd. NaHCO3 (aq), the organic layer was dried over Na,SO,4 and
filtered through celite pad to provide the filtrate, which was concentrated under reduced pressure. The
residue obtained was purified by flash chromatography using silica gel (50 g) with eluents of
EtsN/MeOH/CHCI3;=2/10/90 to provide colorless oil 4 in quantitative yield (8.8 g). Spectroscopic data is
available in the literature.® Anal. C1oH2sNOSi, MW: 203.4, ESI+ Q-TOF MS, M = 203.2 (m/z), [M+H]" =
204.2; *H-NMR (500 MHz, CDs0D): 8 0.06 (s, 6H, Hrspwms), 0.90 (s, 9H, Hreowms), 1.55-1.59 (m, 4H), 2.74
(dd, 2H), 3.66 (dd, 2H).

2.2.2 N-[4-(t-butyldimethylsilanyloxy)butyl]ethacrynic amide 5. Ethacrynic acid 1 (1.2 g, 4 mmol) was dried

through azeotropical distillation with toluene three times. After mixing with DMF (2 mL), the mixture was



transferred to a two-neck round-bottom flask followed by charging with HBTU (1.65 g, 4.4 mmol, 1.1 eq),
DIEA (0.76 mL, 4.4 mmol, 1.1 eq) and compound 4 (805 mg, 4 mmol, 1 eq) sequentially. Stirring was
allowed for 15 min. TLC (MeOH/CHCI; = 2/8) indicated the consumption of EA 1 (Rf=0.13) and
formation of the product 5 (R = 0.40). The mixture was then concentrated at 40 °C under reduced pressure
and the residue obtained was purified further by flash chromatography using silica gel (100 g) with eluents
of EtOAc/n-hexane 3/7 to provide colorless oil 5 in 70% yield (1.35 g).

Anal. Cp3H35CLNO4SI, MW: 488.5, ESI+Q-TOF MS, M = 487.2 (m/z), [M+H]" = 488.2, [M+Na]* = 510.1,
[2M+Na]* = 997.4; the isotope clusters agree with the presence of CIx2. *H-NMR (500 MHz, C¢D¢): & 0.04
(s, 6 H, Hrgpwms), 0.96 (s, 9H, Hrepwms), 1.02 (dd, J = 7.5 Hz, 3H, CH,CHs), 1.36-1.48 (m, 4 H, CH,), 2.42 (q,
J=7.5Hz, 2 H, CCH,CHs), 3.18 (g, J = 6.5 Hz, 2H, (CONH)CH,CH,), 3.45 (t, J = 6.0 Hz, 2H,
CH,CH,OTBDMS), 3.91 (d, J = 5.0 Hz, 2H, O(CH2)CONH), 5.26 (s, 1H, C=CH,), 5.43 (s, 1H, C=CH,),
5.85-5.90 (M, 1H, Haom), 6.36 (bs, 1H, NH), 6.63 (dd, J = 8.5, 2.0 Hz, 1H, Harom). **C-NMR (125 MHz,
CeDs): & -5.24 (CHs, TBDMS), 12.63 (CH,CHs), 18.44 (C, TBDMS), 23.90 (CH,CHs), 26.10 (CH,
TBDMS), 26.60 (CH5), 30.16 (CH,), 38.89 (CH,), 62.70 (CH,), 68.50 (CH,), 111.13 (CH, arom), 122.83 (C,
C=CHy,), 127.29 (CH, arom), 127.57 (CH,, C=CH,), 131.42 (C, arom), 134.42 (C, arom), 150.64 (C, arom),
154.72 (C, arom), 165.87 (C, C=0), 194.76 (C, C=0).

2.2.3 N-Boc-N-[4-(t-butyldimethylsilanyloxy)butyl]ethacrynic amide 6. The starting material 5 (682 mg,
1.40 mmol) was dried through azeotropical distillation with toluene at 40 °C three times. After mixing with
CH3CN (10 mL), the mixture was transferred to a two-neck round-bottom flask followed by charging with

Boc,0 (2 mL, 2.80 mmol, 2 eq), EtsN (0.27 mL, 1.96 mmol, 1.4 eq), and dimethyl aminopyridine (273 mg ,



2.24 mmol, 1.6 eq) sequentially. Stirring was allowed for 6 h. TLC (EtOAc/n-hexane 3/7) indicated the
consumption of compound 5 (R¢ = 0.40) and formation of the product 6 (R = 0.73). The mixture was then
concentrated at 40 °C under reduced pressure followed by purification by flash chromatography using silica
gel (80 g) with eluents of EtOAc/n-hexane 1/9 to provide colorless oil 6 in 76% yield (626 mg). Anal.
CasHsCLNO6SI, MW: 588.6, ESI+Q-TOF MS, M = 587.2 (m/z), [M-Boc+H]" = 488.2, [M+H]" = 588.2,
[M+Na]* = 610.3; the isotope clusters agree with the presence of CIx2. HRMS-ESI, Calcd. CgH43CI:NO6Si
[M]" : 587.22367; found: 587.21601. *H-NMR (500 MHz, C¢Ds): & 0.00 (s, 6H, Hrgoms), 0.95 (s, 9H,
Hreoms), 0.98 (t, J = 7.5 Hz, 3H, CH,CHs), 1.30 (s, 9H, Haoc), 1.38-1.42 (m, CH,CH,OTBDMS), 1.59-1.63
(m, (CON)CH,CH,), 2.43 (ddd, J = 7.5 Hz, 2H, CCH,CHj3), 3.45 (t, J = 7.0 Hz, 2H, (CON)CH,CH,), 3.62 {t,
J = 6.0 Hz, 2H, CH,CH,OTBDMS), 5.00 (s, 2H, O(CH,)CON), 5.25 (s, 1H, C=CH,), 5.42 (s, 1H, C=CHy),
6.24 (d, J = 8.5 Hz, 1H, Harom), 6.75 (d, J = 8.5 Hz, 1H, Harom). *C-NMR (125 MHz, C¢Ds): & -5.24 (CHs,
TBDMS), 12.62 (CH,CHs), 18.41 (C, TBDMS), 23.93 (CH,CHj3), 25.63 (CH,), 26.09 (CHs, TBDMS),
27.70 (CHs, Boc), 30.42 (CH,), 44.26 (CH,), 62.69 (CH5), 70.52 (CH,), 83.24 (C, Boc), 111.22 (C, C=CH,),
123.46 (CH, arom), 127.55 (CH, arom), 127.80 (CH,, C=CH,), 131.55 (C, arom), 133.72 (C, arom), 150.47
(C, arom), 153.10 (C, arom), 169.67 (C, C=0), 195.17 (C, C=0).

2.2.4 N-Boc-N-(4-hydroxybutyl)ethacrynic amide 7. A solution of TBAF/THF (1.16 mL, 1M, 2 eq), AcOH
(0.066 mL, 1.16 mmol, 2 eq) in THF (10 mL) was added to a solution of the starting material 6 (340mg,
0.58 mmol) in THF (10 mL). Stirring was allowed for 8 h. TLC (EtOAc/n-hexane 3/7) indicated the
consumption of compound 6 (Rs = 0.77) and formation of the product 7 (R = 0.27). The mixture was then
concentrated at 40 °C under reduced pressure, followed by purification with flash chromatography using
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silica gel (50 g) with eluents of EtOAc/n-hexane = 3/7 to provide colorless oil 7 in quantitative yield (270
mg). Anal. Co;H29Cl,NOgs, MW: 474.4, ESI+ Q-TOF MS, M = 473.1 (m/z), [2M+Na] " = 970.9; the isotope
clusters agree with the presence of Clx2. HRMS-ESI, Calcd. Cp;H29ClLNOg [M]" :473.13719; found:
473.13166. *H-NMR (500 MHz, CeDs): & 0.99 (t, J = 7.5 Hz, 3H, CH,CHs), 1.28 (s, 9H, Hgoc), 1.28.1.32 (m,
CH,CH,0H), 1.52 (q, J = 7.5 Hz, J = 7.0 Hz, (CON)CH,CH>), 2.43 (g, J = 7.5 Hz, 2H, CCH,CH3), 3.25 (t,
J = 6.0 Hz, 2H, CH,CH,OH), 3.58 (t, J = 7.0 Hz, 2H, (CON)CH,CH,), 5.01 (s, 2H, O(CH,)CON), 5.26 (s,
1H, C=CH,), 5.42 (s, 1H, C=CH), 6.27 (d, J = 9.0 Hz, 1H, Haom), 6.77 (d, J = 9.0 Hz, 1H, Harom). **C-NMR
(125 MHz, CeDs): 8 12.60 (CH,CHs3), 23.90 (CH,CHs), 25.30 (CH,), 27.67 (CHs, Boc), 29.99 (CH,), 44.18
(CH,), 61.94 (CH,), 70.50 (CH,), 83.36 (C, Boc), 111.23 (CH, arom), 123.39 (C, C=CH,), 126.97 (CH,
arom), 127.80 (CH,, C=CH>), 131.53 (C, arom), 133.69 (C, arom), 150.45 (C, arom), 153.06 (C, arom),
156.45 (C, Boc), 169.84 (C, C=0), 195.33 (C, C=0).

2.2.5 N-Boc-N-[4-(toluenesulfonyloxy)butyl)ethacrynic amide 8. The starting material 7 (270 mg, 0.57
mmol) was dried through azeotropical distillation with toluene (1 mLx3) at 40 °C three times. After mixing
with CH,Cl, (10 mL), the mixture was moved to an ice bath and stirred for 5 min. A solution of TsCl (162
mg, 0.85 mmol, 1.5 eq) in CH,Cl, (1 mL) and DMAP (139 mg, 1.13 mmol, 2 eq) were added sequentially.
Stirring was allowed for 12 h. TLC (EtOAc/n-hexane = 5/5) indicated the consumption of compound 7 (R =
0.45) and formation of product 8 (R; = 0.75). The mixture was then concentrated at 40 °C under reduced
pressure followed by purification with flash chromatography using silica gel (50 g) with eluents of
EtOAc/n-hexane 1/4 to provide colorless oil 8 in 76% yield (271 mg). Anal. Co9H35CI,NOgS, MW: 628.6,
ESI+Q-TOF MS, M = 627.2 (m/z), [M+Na]" = 650.4. HRMS-ESI, Calcd. C29HzsCl,NOgS [M]" :627.14604;

11



found: 627.14733. Anal. (Ca9HssCLNOgS) C, H, N; *H-NMR (500 MHz, CsDg): & 0.98 (tt, J = 7.5 Hz, 3H,
CH,CHj3), 1.23-1.25 (m, CH,CH,0Ts), 1.28 (s, 9H, Hpqc), 1.38-1.44 (m, (CON)CH,CH), 1.84 (s, 3H, CHj,
OTs), 2.43 (g, J = 7.5 Hz, 2H, CCH,CHs), 3.44 (t, J = 7.0 Hz, 2H, (CON)CH,CH,), 3.75 (dd, J = 6.0 Hz, 2H,
CH,CH,OTs), 4.99 (s, 2H, O(CH,)CON), 5.27 (s, 1H, C=CH,), 5.43 (s, 1H, C=CH,), 6.27 (d, J = 8.5 Hz,
1H, Harom), 6.70 (d, J = 8.5 Hz, 2H, CH, OTs), 6.79 (d, J = 8 Hz, 1H, Harom), 7.72 (d, J = 8.5 Hz, 2H, CH,
OTs). ®*C-NMR (125 MHz, C¢De): § 12.60 (CH,CHs), 21.09 (CHs, OTs), 23.93 (CH,CHs), 24.79 (CH,),
26.45 (CHy,), 27.70 (CH3, Boc), 43.44 (CH,), 69.66 (CH,), 70.44 (CH,), 83.67 (C, Boc), 111.19 (CH, arom),
123.47 (C, C=CHj), 126.97 (CH, arom), 127.80 (CH,, C=CH,), 128.00 (CH, arom), 129.83 (CH, arom),
131.63 (C, arom), 133.85 (C, arom), 134.27 (C, arom), 144.31 (C, arom), 150.51 (C, arom), 152.87 (C,
arom), 156.43 (C, Boc), 169.76 (C, C=0), 195.18 (C, C=0).

2.2.6 N-Boc-N-(4-fluorobutyl)ethacrynic amide 9. The starting material 7 (100 mg, 0.21 mmol) was dried
through azeotropic distillation with toluene (1 mL) at 50 °C three times. After mixing with CH,Cl, (5 mL),
the mixture was stirred at -78 °C for 5 min. Diethylamino sulfur trifluoride (40 uL, 0.30 mmol, 1.5 eq) was
then added and the mixture was stirred for 30 min. TLC (EtOAc/n-hexane 3/7) indicated the consumption of
compound 7 (Rs = 0.40) and formation of the product 9 (R; = 0.60). After addition of satd. aqueous NaHCO3
(10 mL), the organic layer was separated, and the aqueous layer was further extracted with CH,Cl, twice.
The organic layers were combined and dried over Na,SO,, followed by filtration through celite pad. The
filtrate obtained was concentrated under reduced pressure at 40 °C. The residue obtained was purified by
flash chromatography using silica gel (30 g) with eluents of EtOAc/n-hexane 1/4 to provide colorless oil 9 in
35% yield (35 mg). Anal. CoHosCLFNOs, MW: 476.4, ESI+ Q-TOF MS, M = 475.1 (m/z), [M+Na]" =

12



498.0; the isotopic clusters agree with the presence of CIx2. HRMS-ESI, Calcd. Cz2H25CIl,FNOs

[M]" :475.13286; found: 475.13207. *H-NMR (500 MHz, C¢Ds): & 0.92 (did, J = 7.5 Hz, 3H, CH,CHj), 1.25
(s, 9H, Heos), 1.28 (dt, J = 7.5 Hz, J = 6.0 Hz, Ju ¢ = 25.4 Hz, CH,CH,F), 1.48 (tt, J = 7.5 Hz, J = 7.0 Hz,
(CON)CH,CHj), 2.43 (g, J = 7.5 Hz, 2H, CCH,CHs), 3.51 (dd, J = 6.0 Hz, J, ¢ = 48.0 Hz, 2H, CH,CH,F),
4.00 (t, J = 7.0 Hz, 2H, (CON)CH,CH,), 4.99 (s, 2H, O(CH2)CON), 5.25 (s, 1H, C=CHy), 5.41 (s, 1H,
C=CHy), 6.24 (d, J = 9.0 Hz, 1H, Harom), 6.77 (d, 3 = 9.0 Hz, 1H, Harom). **C-NMR (125 MHz, CgDg):

8 12.61 (CH,CHs), 23.92 (CH,CHs3), 24.72 (Jc. ¢ = 3.8 Hz, CH,CH,CH,F), 27.66 (CH3, Boc), 27.90 (Jc, ¢ =
20.0 Hz, CH,CH,F), 43.75 (CH,), 70.48 (CH,), 82.41 (C, Boc), 83.42 (Jc r = 166.4 Hz, CH,F), 111.21 (CH,
arom), 123.49 (C, C=CH,), 126.90 (CH, arom), 127.58 (CH,, C=CHy,), 131.62 (C, arom), 133.85 (C, arom),
150.47 (C, arom), 152.92 (C, arom), 156.43 (C, Boc), 169.70 (C, C=0), 195.18 (C, C=0). *F-NMR (470
MHz, CeDs): & -218.23 (dd, Je. 1 = 25.4, Jg. 1 = 48.0 Hz, 1F).

2.2.7 N-(4-fluorobutyl)ethacrynic amide 3. A solution of trifluoro acetic acid (250 uL) was added to a
two-necked round-bottomed flask containing starting material 9 (30 mg, 0.063 mmol) in CH,Cl, (2 mL).
Stirring was allowed for 1 h. TLC (EtOAc/n-hexane 5/5) indicated the consumption of compound 9 (R¢ =
0.70) and formation of product 3 (Rs = 0.30). After addition of saturated aqueous NaHCO3 (10 mL), the
organic layer was collected and the aqueous layer was extracted with CH,Cl, (2 mLx2). The organic layers
combined were dried over Na,SO, and filtered through celite pad. The filtrates were concentrated under
reduced pressure, and the residue obtained was further purified by flash chromatography using silica gel (20
g) with eluents of EtOAc/n-hexane = 5/5 to provide white solids 3 in 70% yield (16 mg). Mp: 94-95 °C.
Anal. C17H20CLFNOs, MW: 376.3, ESI+Q-TOF MS, M = 375.1 (m/z), [M+Na]" = 398.0; the isotope
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clusters agree with the presence of Cl. HRMS-ESI, Calcd. Ci7H20CLFNOs [M]" :375.08043; found:
375.07974. Anal. (C17H2CLFNO3) C, H, N; *H-NMR (500 MHz, CDs0D): & 1.12 (t, J = 7.5 Hz, 3H,
CH2CH3), 1.65-1.73 (m, 4H, CH,CH,F and (CONH)CH,CH>), 2.44 (q, J = 7.5 Hz, 2H, CCH.CH3), 3.33 (td,
J = 6.5 Hz, 2H, (CONH)CH,CH,), 4.37 (dt, J = 5.5 Hz, Jir = 48.9 Hz, 1H, CH,CH.F), 4.49 (dt, J = 5.5 Hz,
JhE = 48.9 Hz, 1H, CH,CH,F s, 1H, C=CH,), 4.69 (s, 2H, O(CH,)CONH), 6.03(s, 1H, C=CH,), 6.59 (s, 1H,
C=CHj), 7.00 (d, J = 8.5 Hz, 1H, Harom), 7.24 (d, J = 8.5 Hz, 1H, Harom). **C-NMR (125 MHz, CgDg):

§ 12.62 (CH,CHs), 23.89 (CH,CHs), 25.81 (Jcr = 3.9 Hz, CH,CH,CH,F), 27.79 (Jc g = 22.5 Hz, CH,CH,F),
38.53 (CHy), 68.44 (CH,), 83.05 (Jc = 165.0 Hz, CH,F), 111.12 (CH, arom), 122.82 (C, C=CH,), 127.29
(CH, arom), 127.62 (CH,, C=CH,), 131.46 (C, arom), 134.50 (C, arom), 150.63 (C, arom), 154.65 (C, arom),
165.95 (C, C=0), 194.75 (C, C=0). *F-NMR (470 MHz, CsD¢): & -217.82 (tt, Jen = 25.9, Jep = 48.9 Hz,
1F).

2.2.8 Methyl ethacrynic ester 11. Preparation of 11 was the methylation of acyl group using diazomethane.
To the suspension of pale yellow nitrosomethylurea™ (1.6 g, 9.9 mmol, 1.5 eq) in Et,O (80 mL) was added
agqueous KOH (1.1 M, 16 mL). Upon stirring for 5 min, diazomethane (CH,N,, bp -23 °C) was formed in the
organic layer. After collecting the Et,O layer (80 mL), the solution was moved to ice bath. KOH pellet was
added until compact pellet of KOH precipitated. The resultant diazomethane in Et,O was added to the
solution of ethacrynic acid 3 (2 g, 6.6 mmol, 1 eq) in EtOAc (20 mL) in one portion. Product 10 (R; = 0.46)
was observed by TLC (EtOAc/n-hexane = 1/4) and ethacrynic acid 3 (Rs = 0) has been consumed. Before
concentrating the reaction mixture with rotavapor at 40 °C, a drop of AcOH (0.02 mL) was added to quench
the reaction and the solution of reaction became clear. The crude product 11 was purified by flash
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chromatography with EtOAc/n-hexane = 3/17 and the semitranslucent, soft-solid product 11 was obtained in
91% vield (1.9 g). Anal. C14H14CLO,, MW: 317.2, ESI+ Q-TOF MS, M = 316.0 (m/z), [M+H]" = 317.0,
[M+Na]" = 339.0, [M+K]" = 355.0, [2M+H]" = 635.1, [2M+Na]" = 655.0; the isotopic clusters agree with
the presence of CIx2. Element analysis: Calcd. C, 53.02; H, 4.45. Found C, 52.90; H, 4.81. *H-NMR (500
MHz, CsDg): & 0.99 (dd, J = 7.5 Hz, 3H, CH,CHs), 2.43 (ddd, J = 7.5 Hz, 2H, CH,CHs), 3.19 (s, 3H,
COOMe), 3.99 (s, 2H, O(CH2)COOMe), 5.23 (s, 1H, C=CHy), 5.42 (s, 1H, C=CHy), 6.06 (d, J = 8.5 Hz, 1H,
Harom), 6.73 (d, J = 8.5 Hz, 1H, Harom). **C-NMR (125 MHz, C¢Ds): & 12.61 (CH,CHs), 23.89 (CH,CHj),
51.58 (COOCHyg), 65.76 (O(CH,)COOCHSs), 110.85 (CH, arom), 123.53 (C, C=CH,), 126.85 (CH, arom),
127.65 (CH,, C=CHj,), 131.75 (C, arom), 134.36 (C, arom), 150.48 (C, arom), 155.69 (C, arom), 167.70 (C,
C=0), 195.02 (C, C=0).

* Warning: Diazomethane (CH2N;) should be dissolved in the solution; explosion may occur when drying
the solvent.

2.2.9 N-(4-hydroxy-butyl)ethacrynic amide 12. Starting material 11 (1.1 g, 2.94 mmol) was dissolved in
dried DMF (40 mL) under nitrogen. To the solution of 11 was added Et3sN (5 mL, 29.4 mmol, 10 eq) and
4-amino-1-butanol (1.5 mL, 162 mmol, 5.5 eq). The stirring was allowed at 60 °C for 8 h and the drying
tube of blue silica gel was installed on the round bottom flask. TLC (acetone/n-hexane = 1/3) indicated the
consumption of 11 (R = 0.44) and formation of the product 12 (R¢ = 0.23). DMF was removed under high
vacuo at 55 °C. The residue was purified by flash chromatography with acetone/n-hexane 1/3 — 3/7 to
obtain white foam product 12 in 20% yield (255 mg). mp = 92-94 °C. Anal. C1gH25CI,NO4, MW: 374.3,
ESI+ Q-TOF MS, M = 373.1 (m/z), [M+H]" = 374.1, [2M+H]" = 749.3; the isotopic clusters agree with the
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presence of CIx2. Element analysis: Calcd. C, 54.56; H, 5.66; N, 3.74. Found C, 54.54; H, 5.94; N, 3.64.
'H-NMR (500 MHz, CDCly): & 1.26 (d, J = 7.5 Hz, 3H, CH,CHs), 1.60 (d, J = 6.5 Hz, 2H, CH,), 1.63-1.72
(m, 2H, CH,), 1.68 (bs, 1H, OH), 2.45 (ddd, J = 6.5 Hz, 2H, CCH,CHj), 3.41 (ddd, J = 6.5 Hz, 2H, CH,),
3.67 (dd, J = 6.0 Hz, 2H, CHy), 4.55 (s, 2H, O(CH,)CONH), 5.57 (s, 1H, C=CH,), 5.94 (s, 1H, C=CHb,),
6.84 (d, J = 8.5 Hz, 1H, Harom), 6.90 (bs, 1H, NH), 7.17 (d, J = 8.5 Hz, 1H, Harom). *H-NMR (500 MHz,
CeDs): 8 1.01 (dd, J = 7.5 Hz, 3H, CH2CHs), 1.06 (bs, 1H, OH), 1.25 (dd, J = 6.0 Hz, J = 6.5 Hz, 2H,
CH,CH,0H), 1.33 (dd, J = 6.5 Hz, J = 7.5 Hz, 2H, (CONH)CH,CH.), 2.45 (d, J = 6.5 Hz, 2H, CCH.CH),
3.16 (d, J = 7.5 Hz, 2H, (CONH)CH.CH,), 3.26 (d, J = 6.0 Hz, 2H, CH,CH,OH), 3.96 (s, 2H,
O(CH,)CONH), 5.30 (s, 1H, C=CH,), 5.47 (s, 1H, C=CHj), 5.94 (d, J = 8.5 Hz, 1H, Harom), 6.48 (bs, 1H,
NH), 6.67 (d, J = 8.5 Hz, 1H, Harom). **C-NMR (125 MHz, CgD¢): & 12.61 (CH,CHs), 23.88 (CH,CHs),
26.52 (CH,), 29.83 (CH,), 38.89 (CH,), 61.99 (CH,), 68.46 (CH,), 111.15 (CH, arom), 122.84 (C, C=CH)),
127.29 (CH, arom), 127.81 (CH,, C=CHy), 131.41 (C, arom), 134.40 (C, arom), 150.60 (C, arom), 154.74
(C, arom), 166.21 (C, C=0), 194.86 (C, C=0).

2.2.10 N-[4-(t-butyldimethylsilanyloxy)butyl]ethacrynic amide 5. Starting material 11 (220 mg, 0.45 mmol,)
was dissolved in toluene (4 mL) and the solution was distilled under reduced pressure. The residue was
dissolved in CH,Cl, (11 mL) under nitrogen. To the mixture of 11 were added a solution of TBDMSCI (243
mg, 1.62 mmol, 3.6 eq) in CH,Cl, (11 mL), pyridine (0.5 mL), and DMAP (90 mg, 0.73 mmol, 1.6 eq),
sequentially. The stirring was allowed at 60 °C for 8 h. TLC (acetone/n-hexane = 1) indicated the
consumption of 11 (R¢ = 0.43) and formation of the product 5 (R = 0.78). The solvent was distilled under
reduced pressure at 40 °C. The residue obtained was purified by flash chromatography with EtOAc/n-hexane
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= 3/7 to provide colorless oil product 5 in 20% yield (57 mg). Spectroscopic data is consistent with the
above described.

2.2.11 N-[4-(O-acetyl)butyl]ethacrynic amide 14. Starting material 5 (5 mg, 0.01 mmol) was dissolved in
THF (1 mL). TsOH - H,O (10 mg, 0.0502 mmol, 3.6 eq) was dissolved at 70 °C and diluted in isopropenyl
acetate (7.5 mL). To the solution of 5 in THF was added the above diluted mixture of TSOH - H,O (1 mg, 0.3
eq) and isopropenyl acetate (0.5 mL). The stirring was allowed under reflux for 24 h and the drying tube of
blue silica gel was installed on the round bottom flask. TLC (EtOAc/n-hexane = 1) indicated the
consumption of 5 (R = 0.63) and formation of the product 14 (R¢ = 0.27). The reaction was quenched with
EtsN. The mixture was concentrated under reduced pressure and the residue obtained was purified by flash
chromatography with EtOAc/n-hexane = 1 to provide colorless oil product 14 in 70% yield (3 mg). Anal.
C1gH23ClLNOs, MW: 416.3, ESI+ Q-TOF MS, M = 415.1 (m/z), [M+H]" = 416.1, [M+Na]" = 438.1,

[M+K]* = 454.1, [2M+Na]"* = 853.2; the isotopic clusters agree with the presence of CIx2. *H-NMR (500
MHz, C¢Ds): & 1.02 (dd, J = 7.5 Hz, 3H, CH,CHs), 1.21 (dddd, J = 7.5 Hz, J = 7.0 Hz, 2H, CH>), 1.30 (dddd,
J=6.5Hz, J=7.5Hz, 2H,CH,), 1.67 (s, 3H, OACc), 2.45 (ddd, J = 7.5 Hz, 2H, CCH,CHj), 3.05 (ddd, J =
7.0 Hz, J = 6.5 Hz, 2H, (CONH)CH,CH,), 3.86 (dd, J = 6.5 Hz, 2H, CH,CH,0Ac), 3.93 (s, 2H,
O(CH2)CONH), 5.30 (s, 1H, C=CH), 5.47 (s, 1H, C=CH,), 5.89 (d, J = 8.5 Hz, 1H, Harom), 6.27 (bs, 1H,
NH), 6.67 (d, J = 8.5 Hz, 1H, Harom). **C-NMR (125 MHz, C¢Dg): § 12.62 (CH,CHs), 20.44 (CH3, OAC),
23.89 (CH,CHs), 26.13 (CH5), 26.39 (CH,), 38.57 (CH,), 63.70 (CH,), 68.43 (CH,), 111.28 (CH, arom),
122.78(C, C=CH,), 127.30 (CH, arom), 127.81 (CH,, C=CH,), 131.44 (C, arom), 134.49 (C, arom), 150.62
(C, arom), 154.63 (C, arom), 165.90 (C, C=0), 194.74 (C, C=0).
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2.2.12 N-(2-tert-Butoxy-2-hydroxy-[1,3]oxazepan-3-yl)ethacrynic amide 15. 4 A molecular sieve was dried
at 200 °C under high vacuo for 8 h. TBAF (0.08 mL, 1M, 1.9 eq) in 5% water/THF solution was diluted with
dried THF (3 mL). The above diluted solution of TBAF was added to the round bottom flask (10 mL)
containing starting material 6 (25 mg, 0.0425 mmol) followed by addition of dried 4 A molecular sieve (30
mg). The stirring was allowed at rt for 3h. TLC (EtOAc/n-hexane = 1) indicated the consumption of 6 and
formation of the product 15 (R = 0.56). The solvent was distilled under reduced pressure at 40 °C. The
crude product 15 was purified by flash chromatography with EtOAc/n-hexane = 3/7 to obtain colorless oil
product 15 in 27% yield (5.5 mg). Anal. Ca;HosClLNOs, MW: 474.4, ESI+ Q-TOF MS, M = 473.1 (m/z),
[M-Boc+H]" = 374.2, [M+H]" = 474.3, [M+Na]" = 496.3; the isotopic clusters agree with the presence of
CIx2. *H-NMR (500 MHz, C¢Ds): 5 0.98-1.05 (m, 2H, CH,), 1.00 (dd, J = 7.5 Hz, 3H, CH,CH3), 1.49 (dddd,
J=75Hz,J=6.5Hz, CHy), 1.45 (s, 9H, Higy), 2.41 (ddd, J = 7.5 Hz, 2H, CCH,CHj3), 2.75-2.83 (m, 2H,
CH,CH,0), 3.79 (dd, J = 6.5 Hz, J = 6.0 Hz, 2H, NCH,CHj), 4.03 (bs, 1H, OH), 4.07 (s, 2H, O(CH)CON),
5.27 (s, 1H, C=CHy), 5.45 (s, 1H, C=CH,), 6.16 (d, J = 8.5 Hz, 1H, Harom), 6.77 (d, J = 8.5 Hz, 1H, Harom);
the hydrogen bond may occur at 4.03 ppm. **C-NMR (125 MHz, CsDs): & 12.60 (CH,CHs), 20.43
(CH,CH3), 23.88 (CH,CHs), 23.93 (CH,CHs), 25.71 (CH,), 27.70 (CHs, t-Bu), 30.43 (CH,), 44.28 (CH,),
62.70 (CH,), 70.57 (CH,), 83.19 (C, t-Bu), 95.09 (C, C=CH,), 111.28 (CH, arom), 127.29 (CH, arom),
127.44 (CH,, C=CH,), 131.64 (C, arom), 133.82 (C, arom), 150.53 (C, arom), 153.11 (C, arom), 169.95 (C,
C=0), 195.16 (C, C=0).

2.3 Radiosynthesis of [*®F]-N-(4-fluorobutyl)ethacrynic amide {[**F]FBUEA 3}

The radiolabeling of [*®F]JFBUEA 3 was performed on a GEMS TracerLAB FXgy synthesis module using an
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in-house reaction sequence. On the GE TracerLAB FXgy synthesis module, aqueous [**F]fluoride solution
(0.5-1 Ci/1.8 mL) was loaded on a QMA-Light Sep-Pak cartridge (waters) first activated with BuyNHCO3
(0.6 mL, 0.075M). The concentrated [*®F]fluoride was eluted into the reactor with CHsCN (1 mL). The
mixture was purged by a fume of helium gas for 2 min followed by concentration under vacuo at 100 °C for
2 min. After terminating the helium purge, the mixture was cooled down to 70 °C. CHsCN (1 mL) was
added and the mixture was heated to 100 °C under the purge of a fume of helium gas for 2 min. After
concentration under vacuo for 5 min, the mixture was cooled down to 70 °C. The mixture was measured to
be 710 mCi (71 % yield). A solution of tosylate 8 (10 mg) in CH3CN (1 mL) was added, and the mixture was
heated to 100 °C for 5 min. A fume of He gas was purged at 100 °C over 2 min followed by concentration
under reduced pressure at 100 °C for 2 min. After cooling down to 30 °C, a solution of TFA and CH,Cl, (2
mL, v/v 1:9) was added to the mixture of [*®F]9, and stirring was allowed at 50 °C for 15 min. After cooling
down to 30 °C, EtOH (1 mL, 95%) was added and the stirring was allowed for 20 s. The solution was loaded
onto a cartridge setting comprising anionic exchange resin (Dowex, OH" form, 4-5g), neutral alumina
supporting (Waters) and RC-18 plus (Waters), followed by eluting with acetone/H,0 (1 mL, 9/1, v/v) .The
fractions were collected. Repeating the washing procedures twice and the fractions were combined for
subsequent concentration at 40 °C for 5 min. CHsCN (1mL) was added followed by concentration at 40 °C
for 3 min. The procedure was repeated twice. After addition of CH3CN (0.2 mL), the mixture was purified
using HPLC as described below. According to the experimental purposes, [**F]FBUEA 3 was purified by two
types of HPLC conditions. HPLC settings: (A) ZORBAX SIL, 9.4x250 mm, 5 um, EtOAc/n-hexane 1/2,
Flowrate = 3 mL/min, tg = 39.6 min (Radio); (B) CHEMCOSORB 7-ODS-H, 10x250 mm, 5 um; eluent was
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set isocratically from CH3CN/0.05% trifluoracetic acid =20/80 at 0 min to CH3CN /0.05% trifluoracetic acid
=95/5 at 10 min and a further gradient to CH3CN (100%) at 20 min. Flowrate = 3 mL/min, tg = 14.8 min
(Radio). Fractions to [**F]JFBUEA 3 isolated from several injections were combined and concentrated to
provide the purified [*®F] FBUEA 3 in a radiochemical yield of 2.3% (7.8 mCi, based on E.O.B., decay

corrected). Specific radioactivity and radiochemical purity were 48 GBg/umole and 98%, respectively.

flow

Anion 10, ALO;  RC-18

exc}nange cartridge cartridge cartridge
resin

2.4 Conjugating Experiment

2.4.1 Conjugation of [*®F]FBUEA 3 with GST under catalysis of GST-n and GST-a.. Enzymatic
transformation of GSH to [*®F]JFBUEA was performed according to the protocol reported by Lo et al.?® The
fractions of [*®F]FBUEA (220 pCi or 76 pCi for GST-n or 600 uCi for GST-a) isolated from HPLC
purification was concentrated under reduced pressure at 50 °C for 20 min and the resultant residue was
mixed with MeOH (0.1 mL). The following were added sequentially: an aliquot (0. 1 mL) drawn from a
solution of GSH (1 mg) in saline (1 mL), NasPO, buffer (1 mL, pH 7.0, 10 mM), and an aliquot (0.1 mL)
drawn from a solution of GST-r protein (25 pg) in NasPO,4 buffer (0.2 mL). For the case of GST-a, an
aliquot (0.1 mL) was drawn from a solution of 50 pug of GST-a in 0.4 mL was used. The mixture was stirred
at room temperature for 2 h followed by addition of the quenching agent acetone (2 mL), and stirring was
allowed for a further 2 min. After concentration under reduced pressure at 40 °C for 10 min, the mixture was
washed with CH,Cl, (2 mL) two times to collect the aqueous layer, and H,O (1 mL) was used to backextract

the organic layer. The aqueous layers combined were submitted to HPLC analysis using eluting condition (B)
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as described above for preparation of both the nonradioactive and radioactive FBUEA-GSH complex. tg =
16.5 min (radio). In the case of GST-~x, the organic layer containing the most radioactivity (70 uCi) implied
an incomplete consumption of the starting [**F]JFBUEA. The complex [**F]FBUEA-GSH 10 was obtained in
a radiochemical yield of 16% (13.5 uCi, decay corrected) and 5% for the second set of experiment. For the
case of GST-a, no radioactivity in the organic layer could be found. The aqueous layer containing 203 uCi
(92%, crude yield) was further purified using HPLC to give [**F]FBUEA-GSH 10 in a radiochemical yield
of 85%, decay corrected.

2.4.2 Conjugation of nonradioactive FBUEA 3 with GSH. The conjugation method was as previously
described in the literature.? A solution of GSH (22 mg, 72 pmol, 1.5 eq) in distilled H,O (1 mL) was added
to a solution of FBUEA 3 (18 mg, 48 umol, 1 eq) in CH3CN (1 mL). NaOH (50 mM, 1.5 mL) was added to
adjust the pH value to 8. Stirring was allowed for 15 min. TLC indicated the consumption of the starting
material 3 (Rf = 0.9) and the formation of the product complex FBUEA-GSH 10 (R; = 0.4). The mixture was
filtered through Nylon (0.20 uM, National Scientific), and the resulting filtrate (3 mL) was purified using
HPLC. The eluting condition was set at constant CH3CN/0.05% trifluoracetic acid = 20/80 for the first 1 min
and then isocratically to a ratio of CH3CN/0.05% trifluoracetic acid = 40/60 at 11 min and a further gradient
to CH3CN (100%) at 20 min. Flowrate = 3 mL/min, tg = 16.3 min (UV ). The isolated fractions from a
number of injections of HPLC were collected, followed by precipitation under the addition of CH3CN (1 mL)
to provide solids. The solid mixture was further filtered through gravity filtration followed by washing with
cold CH3sCN. The residue thus obtained was dried under high vacuo at 40 °C to provide a white solid of
FBUEA-GSH 10 complex in 72% vyield (21 mg). Cocrystalized solvents (e.g., H,O or MeOH) were
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estimated to contribute a weight percent of 30% to 40%. Anal. C,7H37CLFN4OgS, MW: 682.2, LRMS, ESI+
Q-TOF MS, M = 682.2 (m/z), [M+H]" = 683.2, [M+Na]" = 705.1, [M+K]" = 721.1; the isotopic clusters
agree with the presence of Cl. Melting point: 127-128 °C. HRMS-ESI, Calcd. C,7H37CI,FN4OoS

[M]" :682.16423; found: 682.16389. *H-NMR (500 MHz, CD;0D:D,0 = 1:3, 50 °C): & 0.87 (bs, 3H, CHs),
1.65 (bs, 4H, CH,CH,), 1.71 (bs, 2H, CH,), 2.14 (bs, 2H, CH,), 2.52 (bs, 2H, CH,), 2.75-3.04 (m, 4H,
(CH2SCHy), 3.33 (bs, 2H, CH>), 3.52 (d, J = 5.0 Hz, 1H, HCCO), 3.70 (bs, 1H, NCHCO), 3.78 (d, J=5.0
Hz, 2H, CH,), 4.43 (d, J = 3.5 Hz, 1H, CH,F), 4.74 (bs, 2H, OCH,CO), 7.12 (d, J = 5.0 Hz, 1H, Harom) ,
7.59-7.62 (M, 1H, Harom); **C-NMR (125 MHz, CD;0D:D,0=1:3, 50 °C): 11.25 (CHs), 25.18 (CH,), 27.24
(CH,), , 28.00 (d, CH,CH.F, Jcr = 18.8 Hz), 32.59 (CH5), 33.27 (CH,), 34.90 (CH,), 39.62 (CH,), 44.31
(CHy), 52.63 (CH), 54.14 (CH), 54.19 (CH), 55.22 (CH), 68.89 (CH>), 85.63 (d, CHF, Jc = 158 Hz),
112.57 (CH, arom), 124.17 (C, arom), 129.44 (CH, arom), 131.84 (C, arom), 134.07 (C, arom), 134.11 (C,
arom), 156.84 (C, CO), 170.11 (C, CO), 172.31 (C, CO), 175.47 (C, CO), 175.51 (C, CO), 206.75 (C, CO).
E-NMR (470 MHz, CD3;0D:D,0=1:3, 50 °C): & -218.16 (heptet, Je 1 = 46.5, Jg 1y = 25.9 Hz, 1F).

2.4.3 [*®F]10 prepared from conjugation of [**F]JFBUEA 3 with GSH at pH = 8.0. The conjugation method
was according to the nonradioactive conjugation protocol as described above. HPLC-isolated [**F]JFBUEA 3
(1.1 MBq) in a round-bottom flask (25 mL) was concentrated under reduced pressure at 50 °C for 3 min.
CH3CN (1 mL) was added, and the azeotropic distillation was allowed for 5 min. CH3CN (1 mL) and a
solution of GSH (20 mg, 65 umol) in distilled water (1 mL) were added sequentially. An aqueous solution of
NaOH (50 mM, 0.6 mL) was added to adjust the pH to 8.0. Stirring was allowed for 15 min followed by
HPLC analysis. A portion (0.4 mL) of the mixture (0.93 MBq, 3 mL), obtained from filtration through a 0.45
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puM membrane filter, was drawn for HPLC injection. The eluting condition was the same as that described
above for the nonradioactive preparation. The radiochemical yield of [*®F]10 was 41% according to the
calculation of the peak areas (Fig. 4). Specific activity was 10 GBg/umol.

2.5 Metabolite analysis

The protocol used was modified from that in the literature.?®%" Fractions of [**F]FBUEA 3 (2 mL) isolated
from reverse phase HPLC using condition (B) was added to the vial (10 mL). The mixture was concentrated
under reduced pressure at 50 °C for 10 min. Toluene (1 mL) was added and distilled azeotropically two
times. The cosolvent EtOH/saline (0.8 mL, 1:4 v/v) was added. The solution of [**F]FBUEA 3 (6.3 MBq)
was injected through the tail vein, and each of the blood samples (2 mL) was drawn from the femoral artery
at 10, 30, 60 and 90 min. Following centrifugation at 3500 rpm for 5 min, the supernatant (0.5 mL) was
mixed with CHCI; (2 mL) and H,O (2 mL) under ultrasonic vibration for 5 min. The organic layer collected
was eluted through a RC-18 cartridge (Waters) and washed with a cosolvent of MeOH/H,0 (3 mL, 1:4 v/v)
to remove the undesired polar solutes, followed by eluting with CH3CN (4 mL). The mixture obtained from
each time point was then concentrated under reduced pressure at 40 °C for 10 min, and the residue obtained
from each was mixed with a solution of authentic FBUEA in MeCN (200 uL drawn from 1 mg/2 mL)
followed by filtration through a filter (Milipore, PTFE, 0.45 um) for HPLC investigation. HPLC purification

condition (B) as described above was adopted.
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Figure Study of the stability of ['**FJFBUEA in vivo. Panel (a)-(c): HPLC chromatogram for plasma samples
drawn from femoral artery at 10, 30 and 60 min postinjection of [*®F]FBUEA. The plasma sample at 90 min
displayed no radioactivity.

2.6 Octanol/Water Partition Coefficient

A lipophilicity test was carried out by measuring the log P value using P = Cy_octanol/ Cwater With the
“Shake-flask method” (O. J. L. 383A) according to the official Journal of the European Community.
n-octanol (2.5 mL) was added to a sample vial containing the isolated fraction of [*®F]JFBUEA (12.6 uCi)
obtained from HPLC after concentration under reduced pressure. Stirring was allowed for 1 min, and an
aqueous solution of PBS (0.01M, pH 7.3, 2.5 mL) was added. Vigorous stirring was continued for 15 min.
The two layers were then separated, and three aliquots (0.5 mLx3) from each layer were drawn for counting
in a gamma counter. The partition coefficient was logP = 1.47+0.04.
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2.7 Preparation of animal model

The protocol is according to the previous published work.? The experimental animal ethics committee of
Chang Gung Memorial Hospital approved all animal protocols in this study. Furthermore, the investigation
conformed to the US National Institute of Health (NIH) guidelines for the care and use of laboratory animals
(Publication No. 85-23, revised 1996). Three adult male Sprague-Dawley (SD) rats (330-370 g) were used in
these experiments. The animals were divided into two groups, including a control group and an experiment
group. The rats were housed in an animal room with a 12:12-h light-dark cycle (light from 08:00 to 20:00) at
an ambient temperature of 22 + 1 °C, with food and water available ad libitum. The experimental group rats
were administered 300 mg TAA/1L in their drinking water every day up to the time they were killed (as
described below). In the experiment group, the animals were harvested weekly during the study to examine
the effect of TAA and establish the natural history of the animal model.

2.8 Small Animal MicroPET Studies

The animals were anesthetized using 1 L/min 2% isoflurane (100% oxygen). After they had been
anesthetized, the rats were given **F-FBUEA (265 - 801 pCi) via the lateral tail vein. After the injection, the
rats were fixed in the prone position on a carbon bed. Dynamic imaging (0-120 min) single-frame scans

were acquired with a small-animal PET camera (microPET R4; Concorde Microsystems Inc.).

3. 'H- and *C-NMR, ESI-MS and element analysis of the compounds
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/\/\/OTBDMS
HoN
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B g 22283857 5780388  Z30GERESRES g
~ m‘am;mmmm‘wwu"w ﬂ"ﬁ'iﬁ';ﬂ';ﬂ'rge uﬁ.
L LW J
NMR1229 7
explz  Proton
SAMPLE SPECIAL
date Dec 1 2010 temp not used
solvent cd3od gain not used
file shomessunnysv~ spin not used
nmrsys/datas2010_1~ hst 0.00
2/deca0l . 002.fid pwio 12,600
ACQUISITION alfa §.600
Sw 9000.9 FLAGS
at 2.044 i1 n
np 36788 in n
b not used dp ¥
bs 4 h nn
5§ 2 PROCESSING
di 1.000 fn 768
nt 32 DISPLAY
ct 32 sp -250.3
TRANSHITTER wp 5247.8
n rf1 2665.5
sfrg 499.822 rfp 1649.4
tof 999.6 rp -1641.4
towr 55 1p .3
6.300 PLDT
DECOUPLER we 2506
€13 sc 3
dof 0 vs 521
am non 16 3
dmm c nm ph
dpwt 36
dmf 32258
| o J _ JL o J j
T T L — T i — T T T T T T S S B B —_—
9 8 7 6 5 4 3 2 1 0 ppm
- .
1.28 26.09 57.26 127.39
28.97 q.3a4 7.48 80.65
1
H-NMR
MASS1229
2010113004 22 (1.140) Cn (Cen,3, 20.00, Ht); Sm (SG, 2x0.75); Sb (3,40.00 ); Cm (19:35-10:14x3.000) Scan ES+
4.48e7
1004 204.2
187.2
£ 4
205.2
1151
206.2
‘ 246.3 443.2
0\‘\\\\\\\\\\\\\HH\\\\\\\\\\\\\\\\\\\\\\\\\\m/z
120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

ESI-HRMS

26



OTBDMS

Cl

Cl

EA-NH-OTB/110128H

o o o oo

|

1

Y

B VW W WYL MMM MMM MM e aad A A A A A A A A A A A A O 0000000 O ODP

/

/

S

S

!

/

f

ra

I

r

e

Fa

g

56"

§52°

81"

0z”

£T"

€T

£T"
£T"

60°

TO"

00"

'H-NMR

27



EA-NH-0TB/110128¢
z S 2 BREEISYINN I z s RoORSER A S '
| NG Y
i
1 i :
] | | |
I
‘ ‘[J I — o . -
..... _ e e - ‘ . ‘ S [ .
200 180 160 140 120 100 80 60 40 20 0 ppm
13
C-NMR
EA-NH-OTB
2011012811 12 (0.822) Cn (Cen,3, 20.00, Ht): Sm (SG, 2x0.75); Sb (5,40.00 ); Cm (12:14-4:8x3.000) Scan ES+
510.14 1.36¢6
100+
511.91
488.12
N
S
999.54
1000.72
997.64)1001.46
996.95
513.65
244.60 1002.38
514.37 :
744.06745.20
745.75 98,83 11003.38 1488.48
612.34 ’ 988.15 )
356.11 % 1484.97 1L1490.99
0\\\\\‘\\\\\‘\\\‘\\\\\\\\ e e e MYZ
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ESI-HRMS
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Deconvoluted MS
File: C:\Program Files\Omega\DataFiles\2011.05SMS0053002011050103-E-H-T-+.10-3 trans
External Caldraton

Base-Peak Amplitude: 521443 Total Intensity. 302009 Scans: 10

Positive lons

Remove Noises  04-MAY-2011 11

509
100
487
80
60
40
1014
{
20 |
435
525
452
4 36 | 5y 617 680gg, 751 998 1236 —_—
0 {— i il ] 1 A
400 600 800 1000 1200 1400
Mass
Decomvoluted®s Remove Noises 04-MAY-2011 11
File: C:\Program Files\Omega\DataFiles\2011-05\SMS0053002011050103-E-H-T-+-10-3.trans
Base-Peak Amplitude: 52.1443 Total Intensity: 302.009 Scans: 10  Positive lons  External Calibration
509.14714
100 |
i
4
!
K 487.16582
80
B 511.14281
489.18162
60 -
40
] |
|
7 |
20 I
a | 512.14444
4 #490.16338 506.13641
B 491.15673 506.63714 I 1313705
|
_ 49215721 498.14540 ‘ U 51413018 271102 51965474
0 —— o | ! ! I U
TT T T T Tl ] T RN T T T — 1
480 485 490 495 500 505 510 515 520
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Average Mass List - Varian ESI FTMS with Omega v9.1.20

File: C:\Program Files\Omega\DataFiles\2011-05\SMS0053002011050103-E-H-T-+-10-3.trans
Acquired: 04-MAY-2011 10:37:31

__Mass__ Ampl  Rel Ampl _Mass _Ampl _ Rel Ampl
344,36093 0.4 0.40 535.14423 0.4 0.39
344.40314 1.1 0.98 571.10884 0.7 0.61
344.40913 0.6 0.53 609.18502 0.5 0.41
344.41426 0.7 0.59 510.18421 0.6 0.52
344.42510 0.7 0.59 617.17398 0.8 0.75
344.43131 0.5 0.43 868.22339 05 0.47
394.36575 12 1.03 660.100565 0B 0.71
394.43611 0.5 0.48 680.88829 0.5 0.42
354.53622 Q.7 0.67 750.70746 0.9 0.80
39461191 1.4 1.22 990.31872 31 2.77
394.72110 0.6 0.54 1015.23706 28.4 2538
395.49719 1.0 0.87 1237.11484 2.8 2.30
395.66440 0.6 0.55 1504.19599 341 2.75
395.67336 07 C.60
39567737 0.5 0.46
436.28985 7.6 6.80
452.15073 1.5 1.33
466.15030 0.7 0.863
487.14723 1.1 1.00
487.45498 59.8 53.38
488.18121 0.4 0.39
489.14655 0.8 0.76
489.51688 42.3 37.73
498.14540 08 078
506.13641 71 6.38
50683714 31 2.76
510.16287 05 0.48
510.20965 112.0 100.00
511.12658 0g 0.81
511.15641 09 0.85
517.08405 0.6 0.52
517.11025 1.1 1.01
518.65644 0.5 0.42
510.65474 086 0.54
525.11531 27 2.38
527.11119 1.4 1.23
531.12386 0.6 0.49
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CLW66
9

70502dept

Pulse Sequence: DEPT

- o o n ©
< @ @ Ed 3
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—133.832
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95.092
83.191
70.565
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BC-NMR
E-B-OTB
2011021801 88 (3.095) Cn (Cen,3, 80.00, Ht); Sm (SG, 2x0.75); Sh (2,40.00 ); Cm (84:88-20:23x3.000) Scan ES+
63.91 1.69e6
100
éf -
304.29
326.30
248.24 340.21 488.22  588.24
204.23
40019 | (61224
657.47
120.39 ‘ 732.39 894.48927.45 1199.57
0 \‘ T T T T \‘ ‘\‘ T ‘\ T h\‘(\ T T 1 m/z
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ESI-MS

Deconvoluted MS
File: C:\Program Files\Omega\D

-E-B-OTB-+-10-4.trans

Base-Peak Amplitude: 62.1994 Total Intensity: 263.378 Scans: 10  Positive lons  External Calibration
7
100 i
80
489
‘
60
609
40
‘
611
20
|
1 | 701
) 43 |
| | 625
] 304 44 a2 l oss %
0 R | || b
|
250 350 450 550 650

Remove Noises 04-MAY-2011 09:54:54

ESI-HRMS
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N
Boc
7 cl cl
h w® ® < “w oS PROBDST RNBTNo CSHAcoPMOELRSDINN®
DL N e = enndas BIIY LR Ay b S
~ ©owo oo v v MOmnnn  aNNSS A A A A A A AN "O OO S
(U o W W \\LU l///
CLw71
exp21l s2pul
SAMPLE DEC. & VT
date Apr 11 2008 dfrq 499.825
solvent Benzene dn H1
file sexport/home/~ dpwr 38
opera/vnmrsys/data~ dof 0
1/2008_04/aprbil.o0~ dm nnn
01.fid dmm c
N2 ACQUISITION dmf 11299
(/ﬂ‘- sfrq 499.826 dseq
v ¢ tn H1 dres 1.0
at 2.182 homo
np 39276 PROCESSING
sW 9000.9 wtfile
fb not used proc Tt
é bs fn 32768
7 tpwr 55 math f
pw 5.
5 d1 1.000 werr
% tof 80.4 wexp
B nt 32 wbs wit
ct 32 wnt wft
5 alock
gain not used
i1 n
in n
dp b4
hs nn
DISPLAY
sp -250.1
wp 5497.9
vs 292
sc
we
hzmm 21.99
is 404.32
rfl 4583.1
rfp 3573.7
th
ins 100.000
nm ph
4 Vaws
J ) | LJLL—_
—_—T —T—T e e e e e B S s p T R e S e e e R S E
10 9 8 7 6 5 4 3 2 1 0 ppm
* e w sty e C bpd bpd L b
2.71 2.88 5.71 5.75 5.82 8.48 2.93
2.86 2.86 5.93 5.56 31.85 2.61

'H-NMR
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CLw71
exp5 DEPT

—195.264

SAMPLE

date Apr 12 2008
solvent Benzene
file sexport/home/~
opera/vnmrsys/data~
1/2008_04/aprbil.0~
010.fid

ACQUISITION
w 36
0

169.788

—156.465
—153.059
—150.469

133.792

[
/_—
S

128.293

131.601
128.195

128,000

127.814
127.610
126.936

123.476

o
- S
- ~ @ 1
- o o = o oo
3 e =R s 22
M H a2 s 22
- a s 4 < an
e 3 R 3 3 I
3 "
| ; Lt

~25.299
——23.924

3

12.605

B 529.7
at .508
np 37088
bs 16
sS -4
d1 1.000
nt 10000
ct
TRANSMITTER
tn C13
tof 3769.1
tpwr 55
pw 12.500
DECOUPLER
n
dof
dpwr 38
iz L {
dnf 11298 i l ‘ [ ]{
ppIV]
pp 14.000
DEPT
Jixh 140.0
SPECIAL
temp not used
gain 54
spin not used
PROCESSING
b 3.00
fn not used
SPECTRUM
wp 27648
sp -1.0
rp -583.3
i1 259.2
nm ph
REFERENCE
rfl 6018.0 4
PLOT )
we 250
13 0
vs 45
hzmm 110.60
th 25
[ o e o o L e e o B B o T T T T T 1
200 180 160 140 120 100 80 60 40 20 ppm
13
C-NMR
E-B-OH
2010123104 52 (1.829) Cn (Cen,3, 20.00, Ht); Sm (SG, 2x0.75); Sb (3,40.00 ): Cm (47:52-35:43x3.000) Scan ES+
970.9 1.95e5
100~
969.0
972.9
g 4
495.8
497.8
974.9
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T~ m/z
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900
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E-B-OH
2010123104 52 (1.829) Cn
Mass__Inten__%BPI_%TI

(Cen,3, 20.00, Ht); Sm (SG, 2x0.75); Sb (3,40.00 ); Cm (47:52-35:43x3.000) Scan ES+
C, No Mass Inten  %BPI_%TIC No Mass Inten %BPI_%TIC No Mass Inten %BPI_%TIC No Mass Inten  %BPI_%TIC No

o

coNonswNnRE

Deconvoluted MS Remove Noises  03-MAY-20111

File: C:\Program Files\Omega\DataFiles\2011-05\SMS0053002011050103-E-B-OH-+10-4.trans
Base-Peak Amplitude: 73.4802 Total Intensity: 272,393 Scans: 10 Positive lons  External Calibration

495.11357
E . g 119l 4
, LN
40 :
35
30 |
. |
| 49711159
" I
25— :
15 -
I
i
10 !
48367056 1496.11275
5 - 10015305 79214886
- 498.10889
- 475.68064 48468031 1491.15483
SR . I = .
e - T T |l T c A
475 480 485 490
Mass

ESI-HRMS
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Boc
8 Cl Cl
na s =rnwr ne ~e @
58 2 S535 8o = 2
oE 2 SRR 8% S8 =
BN N eees we wa oo
U wi u (N
H-E-8-Ts
expl? Proton
SANPLE
Jan 14 2011
s01ven c6g6 gaim not used
file /home/sunny/v~ §|
narsys/data/2011 0=
1/janb14.002H.f1d
ACQUISITION
W 3000.9
at 2
np
b not used
be
5
a1 1
nt
ct
TRANSHITTER
tn
sfra 493.820
tof 4996
tpwr
§.300
DECOUPLER
dn c13
dof
dm
dma
dpr
daf 32258
i
¢ . [ r oo s~ s -
: SR S _ I | l\_‘g; l 1 S
—r—r—r—r T T ™ T T T T T L T
9 8 7 6 4 3 2 1 0 ppm
. - P . -
11.38 13.34 .01
6.54 12.64

'H-NMR
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F

cLwza

195,177

expl3  DEPT

SAMPLE
date Oct 24 2008
solvent c6d6
file /home/sunny /v~

—169.747

83.657

—170.421
69.635

a3.420
—12.604

|
nmrsys/data/2008. 1~
0/0¢ctc24.0030.f7d
ACQUISITION |
sw 36363.6
at .509
np 37004
bs 16
§s -4
d1 1.000
nt 10000 |
ct 10000
TRANSMITTER
tn 13 J |
tof 3140.6
tpwr SS
o 12.500
DECOUPLER :
dn 1 |
dof 0
dpwr 38
dm nny 1
dmf 11299
ppIVI
pp 14.000
Jixh 140.0 | | ’
SPECIAL |
temp not used
gal
spin not used
PROCESSING
1b 3.00
not used
SPECTRUM
wp 27648.9 ]
sp -0.
p =102.9
» 205.9
o ph
REFERENCE
rfl 6569.6 I n
- T T
PLOT
we 250
sc 0
s 55
hzam 110.60
th 17

BC.NMR

ppm

M N
1gq

lcLwra

|
|
|

1 191.2
[

I
[ N .
il hgihn!i\lull I

37?.1

356.1
380.1

3143 ||

i

|
‘ 653.3
i ,I;esgj 751.1
']‘ Mi 1 |

845.5
846.4

Scan ES+
7.70e5

912.1

m/z

%0
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500
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(|

800
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B AE AR AAER
JL# 531118 Heraeus CHN-O Rapid fR#5#Es &

EEH®: 97 % 1 A 3 H

}’;?L
can gl
EFEES - 28K FuLMRSR © 971035 O Ay 7
7" odlor!
MRESENL © HAIREL Mgl BRmAMEARst - CLw74C” 1 ]
o |
WHEEIE: 97 F.10 B 25 HZERHEE: 97 10 H 29 H
SITRESR -
EEER(E ¢ N% C% H%
pil 1. 2.27 55.55 5.80
362, 2.18 55.56 5.75
3.
4,
HEHIE. - 2.23 55.41 5.61
ZA<H Ffif#ifl .2 Standard : A
(A)Acetanilide  (B)Atropin (C)N-Anilin
N% C% H%
PR 10.36 71.09 6.71
Gl AE - 10.24 70.99 6.69
R
2 FRGE : NCH : 800 jT

WEARAEE: . - - BWAEE: e

Elemental analysis

39



Deconvoluted MS Remove Noises 15-APR-201114:15:06
File: C:\Program Files\Omega\DataFiles\2011-04\SMS0053002011040109-FBu-OTs-+15.trans
Base-Peak Amplitude: 60.0902 Total Intensity: 537.645 Scans: 15  Positive lons  External Calibration

644.16065

100

649.10889

80—

L1

60 — | 646.15952
- { 651.11555

40

20
645.16233 650.11753

j‘ ‘ 648.15122

653.10571

|

647.15919 652.11424
|
|
I

ESI-HRMS
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© /\/\/F
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Boc
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4 o~ @~ o =+ W Ho@O~BL O~ OO owoun CNOCNLNONNAND OB
A ~o oo S ® houwsmaoD eTn = CoNOIHOBNDT OO NN
N P ok % T o e el R e R
~ ©© uLj mv‘) < cecmmnnon EENENEN -4-1--‘-]-‘—‘--.”4,..:07
u \ ! Lol L J W)
WY T e N A =2
HHL20 il - Z 7
——
=
expll Proton
SAMPLE SPECIAL
date Jun 1 2011 temp not used
solven gain not used
file shome/oper/vn~ spin not used
mrsys/data/2011_06~ hst 0.008
/juna01.001H.fid pw90 12.600
ACQUISITION alfa 6.600
sw 9000.9 FLAGS
at 2.044 i1 n
np 36788 in n
b not used dp Y
bs 4 hs
ss 2 PROCESSING
di 1.000 fn 3
nt 32 DISPLAY
ct sp -249.9
TRANSMITTER wp 5247.6
n rfl 4569.7 .
sfrg 499.819 rfp 3573.7
tof 899.5 rp 148.3
tpwr 55 1p -0.0
6.300 PLOT
DECOUPLER we 0
dn Cc1 sc 0
dof 0 vs 290
dm nnn  th 2
dmm c nm ph
dpwr 36
dmf 32258
\
|
1» ’
3 \
> 2R =JF
N o b S
L e e p m v L T U — — T —T —
9 8 7 S 3 1 0 ppm
- i} [ - g -
4.33 .67 9.33 9.10 5.7413.18
4.57 4.6 9.93 9.495.13 13.67
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LJ I I
dnter o 2|uu L I\K /) Kk /y
solvent c6d6
file /home/oper/vn~
mrsys/data/2011_06~
/Jjuna01.001D.fid
ACQUISITION
sw 36363.6
at .510
np 37088
bs 16
ss -4
d1 1.000
nt 10000
ct 2416
TRANSMITTER
tn c13
tof 3140.5
tpwr 55
pw 12.500
DECOUPLER
dn H1
dof 0
e l |
pp1v1 357 4 i i T ™ I ”
PP 15.000
Jix 0.0
SPE!
temp not used
gain 54
spin not used
PROCESSING
1b 3.00
fn not used
SPECTRUM
wp 27648.9
sp -0.9
rp 81.7
ip 182.0
am ph
REFERENCE |
rfl 6561.8 |
rfp 3471.5 l . |
we 250
sC 0
vs 40
hzmm 110.60
th 40
} | ﬂ ‘
| L L1 UJ -l M L
200 180 160 140 120 100 80 60 40 20 ppm
13
C-NMR
\j % .
o =g
CLW75 '
197093013 76 (2.672) Cn (Cen,3, 70.00, Ht); Sm (SG, 2x0.75); Sb (3,40.00 ); Cm (74:77-4:22) Scan ES+ |
356.1 6.26¢6|
| 100-
| [
i
f 358.1
376.1
|
X |
|
| | 13781
1 113.1 |
@ 244.1 j ‘
1 123.1 : \ ‘
| | [ |
j 246 1 498.2 ‘
2291 | ‘ ‘
| 2571 500.2 \
215 380.1 ‘}
| |
‘ 1761 || 2871 3981 | 5142 975.4
| | | \ s |
H | i | 3493 | . 5983 I |
ot N ). \ Lif | , : miz |
100 200 300 400 500 600 700 ~ 800 900 1000 |
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Deconvoluted MS Remove Noises  03-MAY-20111
File: C:\Program Files\Omega\DataFiles\2011-05\SMS0053002611050103-E-Boc-F -+-10-3 trans.
Base-Peak Amplitude: 108.5892 Total ntensity: 369.695 Scans: 10 Positive lons  External Calibration

100 497.11490
] 0
4 ‘ 120 8
80

4 |

|

i |

B | 49911140
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- |

- |

_ |
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40 —
20 j |

] i

l | 13,0867

] 162 15657 ‘ | |s00.11225 506.31913 513.08678

B i 515.08365
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- 48433575 ‘ ; | ‘ |o7-22010 5162715
Oi—y—v—rﬁ:\ T T (e e R R B R R T T . - T T [ (e S
470 475 480 485 480 495 500 505 510 515
Mass

ESI-HRMS
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CLW76
971001dept
Pulse Sequence: DEPT
2 S 238 28saapss32gain 38 ] S R3%sa 2
2 3 Bl assmefascossac 52 & ¥ SHE%E o
3 g€ $3 gddsspsssssssd 23 H g &ngen o
2 = jmds  pRaushaddsssas : ! :
1 177 ‘
‘ |
i
T } | M
|
|
\
y |-
|
|
\
‘
‘ i \
|
\ \ ‘
\ 1 |
\
| |
| ] |
‘
A N e | L —
: R — BN O S i S TR
200 180 160 140 120 100 80 60 a0 20 0 ppm
13
C-NMR
M-E-H-F
2010122404 19 (0.985) Cn (Cen,3, 20.00, Ht); Sm (SG, 2x0.75); Sb (3,40.00 ); Cm (17:22-1:14x3.000) Scan ES+
1004 398.0 5.02e6
400.0
L
100.3
376.0
479.2
356.0 | [401.0
775.0
‘ ‘ 414.0/480.1 5835 “ 777.0
0 T T T T ‘ ‘ ‘\ | T T T ( T T T T T T T T T T m/z
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
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BT ZGE AL AR

TEF73M7f# Heraeus CHN-O Rapid RFS$R&EE

(] i 47« SRR keS¢ 1000159
HRAFEEGT © AR ded et BN RIRE Y% - FBUEA
Wk HER: 100 42 1 B 17 HEmHEHE: 100 £ 1 B 208

IHTHGH

B - N% C% H%
. 395 53.95 5.57
2. 391 5417 545
3.
4,

HERIME. -

AH AT Standard : A

(A)Acetanilide  (B)Atropin (C)N-Anilin

N% C% H%
HEm A 10.36 71.09 6.71
P 10.38 71.05 6.70
g

KT L NCH : 800 7T
WEOE: w0 1 B 21 d

EmaAg: 7

Elemental analysis
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File: C:\Program Files\Omega\DataFiles\2011-04\SMS0053002011040109-F BUEA-+-15-1.trans

Base-Peak Amplitude: 85.6309 Total Intensity: 370.015 Scans: 15

Positive lons

External Calibration

397.07257
3 399.06862
25—
20 -
15—
10—
5;
3
j 395.54528 398.07565
0 | | _ .
‘ ‘\ [ B V_I'TV!\I[‘ ‘|\I\',I\ I\‘II\I
390 392 394 396 398 400 402 404 40¢
Mass

ESI-HRMS
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HHL22/110630vt50F19

Solvent: cd3od

Temp. 50.0 C / 323.1 K
Operator: vnmr

INOVA-500 "Varian-NMR"
Relax. delay 1.000 sec
Pulse 30.0 degrees

Acq. time 1.000 sec

Width 188.2 kHz

132 repetitions

OBSERVE F18, 470.4333057 MHz
DATA PROCESSING

Line broadening 2.0 Hz

FT size 524288

Total time 17 min, 13 sec

-218.005
-218.060
-218.261
—=~218.317

~
3
s
b
)
J

ns

L LA e e e e

=20 -40

T
-60

-80

-100

T

T

-120

T

-140

T
200

L e e

-220

YENM

R
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100

Varian MS

Remove Noises 22-MAR-2011 13:09:31

File: C:\Program Files\Omega\DataFiles\2011-03\SMS0053002011030114-FBu-GS-+-10-1.trans

Recent Acquire

Base-Peak Amplitude: 9.5343 Total Intensity: 91.718 Scans: 10 Positive lons  External Calibration .
437
+ i
390
- | 408 i 453
| 467 721
- 415 ;
! i
:401 | 491 683
‘ ‘ ; |
- [ : 723
i 488
|
i |
| 47 | | 582
a5 387 a4 | 483,
Py e 80 536
361 Lo | 111501 518 536545

A
— - : . - . -
400

' v
e bia oo L

Shipgy,

600

Mass/Charge

ESI-MS
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OMe

Cl @)

Cl

11

= T o = w oo~ cso @
g B & g3 = g 353 LR
~ ©w © e P o o SN -l-ee =
11
U U P JJ ]
CLws4q
expzs s2pul
SAMPLE DEC T
date Dec 10 2007 dfrg 499.825
solvent Benzene dn H
file /export/home/~ dpwr 38
opera/vnmrsys/data~ dof 0
1/2007_12/decal0.0~ dm nnn
06.fid dmm
ACQUISITION dmf 11288
sfrg 499.826 dseq
tn H1 dres 1.0
at 2.182 homo
np 39276 PROCESSING
W 9000.3 wtfile
fb not used proc ft
bs 4 fn 32768
tpwr 55 math T
[ 5.5
di 1.000 werr
tof 980.4 wexp
nt 32 whbs wit
ct 32 wnt wft
alock ¥
gain not used
il n
in n
dp ¥
hs. nn
DISPLAY
sp -250.1
wp 5437.3
vs 118
sc
we 250
hzmm 1.04
is 183.78
rfl 4583.1
rfp 3573.7
th a
ins 100.000
nm ph
I ] -
T T T — T T A AR B R R E a1 I s e e e e e i
10 9 8 6 5 4 3 2 1 0 ppm
- - oy — el - ¥
4.63 4.9% 0.2 9.82 05
4.84 4.96 14.43 14.70

'H-NMR
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~ camwolhernn < ~ ~ - w
cLwsa 2 ] 2t m::;E:m z & 3 g £
w ~ w o caopolron © W a b4 B
exp34  DEPT 2 2 B anyaYgmsss o k| |
i
SAMPLE | | KKK // ‘
date Dec 11 2007
solvent Benzene
file sexport/home/~
operasvnmrsys/data~
1/2007_12/decalo.o~
06D.fid
ACQUISITION
5w 36529.7
at 0.508
np 37088
bs 16
68 -4
di 1.000
nt 10000
t 1408
TRANSMITTER
n
tof 3768.1
tpwr 55
12.500
DECOUPLER
n H1 |
dof 0
dpwr 38 ]
dm nny
St \aa
dmf 11299
pplvi 5
pR 13.000
i 0.0
SPECIAL
temp not used
gain
spin not used
PROCESSING
b 3.
n not used
SP[C"‘?&}GZ 9
wp .
sp =-1.0
rp ~373.6
1p 212.4
nm ph
REFERENCE
rfl 16475.0 | | i
* ™
PLOT
we 250
sC 0
vs 25
hzmm 120.65
th L]
b L U ‘ .
LIS 1 e e e e L B B e e T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 ppm

BC.NMR
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clw 54

96121404 110 (3.868) Cn (Cen,2, 70.00, Ht); Sm (SG, 2x0.75); Sb (3,40.00 ); Cm (110:112)

. 2570 3390
; ? 341.0
’ ‘259.0
| ® ‘
T‘ 3178 | s
| j
; 357.0
1020 62|
135.0 261.0
151.0 | as2
|
\ i 523.4551 4
o it B Ml B Bl iy b
100 20(_) 300 400 500
ESI-MS

657.0
655.0
673.0
1675.0

G 676.9
| -

el o

600 700

54

723.1
800

1900

Scan ES+
2.82e6

— miZ
1000



BNLACE AR LER

T4 Heraeus CHN-O Rapid ARHFHE S

HRELY 28R HuLafREE ¢ 971033
ARAGEENL © EAIRE M UEBE BRAnAMEEAEE - CLWS4
WefEHEE: 97 £ 10 A 25 HE&HM: 97 F 10 A 29 H
PARCIY
HER(E - N% C% H%
1. — 52.92 4.91
2. — 52.90 4.81
3.
4,
FHEHIE. - — 53.02 4.45
A HFE < Standard : A
(A)Acetanilide  (B)Atropin (C)N-Anilin
N% C% H%
HmfE 10.36 71.09 6.71
HIHE 10.24 70.99 6.69
R
ZHf%E : NCH : 800 JC
HEHME: 97 11 H 3 H

mRawAEE: BE®E T [RiEag)

Elemental analysis
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Cl

Cl

12

E ] @ e ® @ NoerDETan @moon Nwowe
q 253 28 i3 § FER3IRIE sRs¥ ggg3s
R R S S S #  mmecmns dsas Sdas
a1 T 117173
S e
CLW6S ;;,,’
expd  sZpul
SANPLE & VT
date Apr 30 2008 dfrg 453.825
solvent Benzene dn H1
file sexporti/home/~ dpwr 38
operasvomrsys sdata~ dof o
173008_04seprcin. 0~ om nnn
UEH.Fid  dem
ACOQUISITION dnf 11298
sfrgq 499.826 dseq
tn H dres 1.0
at .18
np 39278 PROCESSING
g 9000.9 wtfile
fh not used proc
bs fn 32768
towr 55 math
L 5.5
a1 L.00G werr
tof wexp
nt 32 wbs wit
ct 32 wnt wit
alock
gain 0ol uysed
i n
in n
dp v
hs Lo
DIsPLAY
so -250.1
wp 54879
VE 203
3C 0
- 250
T zmm 6.50 |
is 404.32 !
1 4583
rfp as57a.7
th 4
ins 160.000
nn
|
|
i
Ea
(S PR < w . AT I
Bt b e e e T T . | T e e s S T
10 9 . S 7 6 5 4 3 z 1 0 ppm
ey— - et o e i it el
2.74 2:93 2.85 $.01 5.57 6.65
2.78 5.92 6.01 6.83 8.27

'H-NMR
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exp6 DEPT E g E E ot =i "‘ - ““ “““ bt
SAMPLE | |
Mlc n..r 30 2008
solv Benzene
Fiin rexportshamess
opera/vnmrsys /data~
172008_04/aprc30. 0~
mmm%ﬂ e
sw 29.7
at *aeso
np 37088
bs
ss -4
d1 1.000
nt 10000
ct 800
TRANSHITTER
tn c13
tof 3763.1
tpwr 55
4 12.500
,, DECOUPLER
dr 38 |
dn oo N » N - " e "
anf 112393 T o B | | -
FARP 1 l |
oE
J1x .0
SPECIAL
tem not used
gain 54
spi not used
4 PROCESSING
f sed
SPECTRUN
wp 48.3
sp -1.0
p -335.8
» 473’8 I
RePERence |
i1 .4
T LT N
we 250
SC
hanm 110.60
th
A ‘ I J J 1/ | A 1
: z&u 1a!|] — lén : 1)” ,120 - o ; - e ”E:n‘. T - .Z,DH ; -
13
C-NMR
CLW63 o a ' S
97093011 55 (1.934) Cn (Cen,3, 70.00, Ht); Sm (SG, 2x0.75); Sb (3,40.00 ); Cm (55:57-3:17) Scan ES+
100 374.1 4236
356.1 ‘ |
| |
| 3761
|| 1134 | |
| #
396.1
244.1 | |
5 257.1 | 398.1
114.0 3, _
215.1 || ‘259 1 l
1 o874 | 7493
oLk i ] 1 - | m/z
100 ZOQ i 500 600 700 800 900 ~ 1000
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B AEARIER B R

TEFRSMTH Heraeus CHN-O Rapid AR5# &

HAEER 28K HU0RSE - 980475 e 4 Ao

ARFSHEAL - EARE M UHEe= 52y : HoBuLA ~» 9%
W-HRE: 98 & 4 H 23 HE®BHE: o8 £ 4 H o2z H

AR -

HEME N% C% H%
1. 3.80 54.57 6.02
2. 3.71 54.23 5.47
3.
4.

HEHIE. - 3.74 54.56 5.66

A H Frf#F 2 Standard @ A

(A)Acetanilide  (B)Atropin (C)N-Anilin

N% C% H%
PR - 10.36 71.09 6.71
HHAE - 10.38 71.07 6.89
EEE

4 FFIE © NCH * 800 I
Iﬁ%aﬂﬁ: 98 £ 4 H 24 H

HSARABE oo oy T B -

Elemental analysis
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Cl

Cl

14

59

= < o e o o onmm om w ww o o~
= “ o e S @ ~ a Mo w T w m-o -
b ] " . o, nRRe i} e, nne !
- ~ © e wn w n LT LT - - =
1 1
r U g0 J U Y
CLWES
exp24  Proton
SANPLE SPECIAL
date Oct 24 2008 temp not used
solvent c6dé gain not used
file /home/sunny/v~ spin not used
nmrsys/data/2008_1~ hst 0.008
0/0ctc24.004H.f7d  pwd0 12.600
ACQUISITION alfa 6.600
Sw 9000.9 FLAGS
at 2.044 i1 n
np 36788 in n
b not used dp ¥
bs 4 hs nn
sS 2 PROCESSING
a1 1.000 fn
nt 32 DISPLAY
ct sp =-250.4
TRANSHITTER wp 5487.6
tn rfl 4564.2
sfrg 489.826 rfp 3573.7
tof 999 rp 75.9
tpwr 55 Ip =2.0
6.300 PLOT
DECOQUPLER we 50
n 13 sc 0
dof 0 wvs 583
dm nnn o th 1
dmm < nm ph
dpwr 36
dmf 32258
- e =
. ¥ l__l
1
T T T T T T L B L B e e ey e m e e T —r— 7T
10 9 8 6 5 L) 3 1 0 ppm
L4 o w b ety Lt B e e o
1.11 25 1.20 2.68 2.36 4.183.73 8.09
.22 | 8 2.54 2.67 .48 3.35 1.50



= (s = o e L] = T o o reme =
b3 R s & EEr s b E a 8 = Eae8 &
clwss & . - - = wysAfansy o T o anms =
< e w v o CHomRn - e o ® sene o
= S L foxapaEn = S 9 a N ‘|
expls DEPT ] i 17 L1577 | LJ]
SAMPLE s | 2
date Oct 26 2008
solvent c6d6
file /home/sunny /v~
nmrsys /data/2008_1-
0/0ctc24.0040.fTd
ACOUISITION
sw 36363.6
at 0.509
np 37004
bs 16
55 -4
di 1.000
nt 10000
ct 8496
TRANSHITTER
n c13
tor 3140.6
tpwr 55
" 12,500
DECOUPLER
n H1
dof 0
dpwr 38
ppivi 57
P 14.000
DEPT
Jixh
SPECIAL
temp not used
gain -
spin not used
PROCESSING
b 3.00
fn not used
SPECTRUN
wp 27648.3
sp -0.7
rp 257.1
3 205.9
mm  ph
REFERENCE
rfl asss.ﬁ
LOT
we 250
5C [ |
vs 234
hzmm 110.60
h 2

{0 e e e e e L B T e i e e 2 o e e
200 180 160 140 120 100 80 60 40 20 ppm
13
C-NMR
CLW65
97011115 41 (1.442) Cn (Cen,2, 70.00, Ht); Sm (SG, 2x0.75); Sb (3,40.00 ); Cm (40:43) Scan ES+
438.1 2.1567
100‘
‘ 440.1
| |
aQ 4
* 416.1
’ 454 1 855.2
{
| 908 456.1 853.2 gg72
118.1 356.1
4761 858.2
| 122.0 266.1 A {
0 it} m/z
100 200 300 400 500 600 700 800 900 1000

ESI-MS
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~P NS oOwns: o T e MO MmEownm mmgg:;g:::
SR REE2I3SnE 2958 g83337¢= 5285337952
~fk cococsss e Tmnnnna L L L]
| | Ll L WL
g TugT 7 U337
CLWEB /
expd  s2pul //
SAMPLE
date Apr 30 2008 dfrg 499,825
solvent Benzene dn H1
file sexport/hom dpwr 38
opera/vnmrsys /data~ dof 0
172008_04/aprc30.0~ dm nnn
04H.fid dmm <
ACQUISITION dmf 11293
sfrg 439.826 dseq
tn H1 dres 1.0
at 2.182 homo n
np 39276 PROCESSING
SW 9000.9 wtfile
fb not used proc ft
bs fn 32768
tpwr 55 math f
,.;.'” 5.5
a1 1.000 werr
tof 980.4 wexp
nt 32 wbs wit
ct 32 wnt wit
alock Y
gain not used
FL
il n
in n
dp Y
h nn
DISPLAY
sp =-250.1
wp 5497.9
vs 504
SC 0
we 250
hZmm 5.37
is 404.32
rfl 4583.1
rfp 3573.7
th 4
ins 100.000
nm ph
- H -~ v
| l LM-MUR.L_.—--._A_,_.—
— 7T T - T T T T T T T T T T T T 7

T
7 6 5 4 3 2 1
W et i e e
0.551.58 2.24 1.D661 2.35 4.37 11.71
1.51  0.56 2.18 0.5@.47 0.34 1.87 8.39

61



ea s non= rresfoonaeome - wgw o=
cLvEs =3 ] a2l e EE R ] 2538 22
we s~ wono TroacfEEANneGTS = nee as
exps DEPT 22 =11 "85%8 aaasgannassass N a9 T
| [l ] Ly J/U J 1] U
SANPLE L e ~=td - o
date Apr 30 2008 = )
solvent  Benzene ==
file sexport/home/~
opera/vmsys /data~ |
1/2008_04/aprc30. 0~ |
a0.fid I
ACQUISITION
sw 36528.7 \
at 0.508 |
np 37088
bs 16
55 -4
d1 1.000
nt 10000
ct 7008
TRANSMITTER
tn C13
tof 3763.1
tpwr 55
o 12.500
DECOUPLER
dn H1 |
dof 0
dpwr 38 . |
dm mg i [ - L
dnf 11299 I “
opIvI 57
P 14.000
ot
Jix a0 |
SPECIAL I
tem not used l
Sin not used '
PROCESSING |
1 .00
fn t used
SPECTRUN
wp 27648.
sp =1.
i3 -302.4
n a00.7
ph
REFERENCE
16881.9 | 1
PLOT |
we 250 |
sc 0
vE 45 | |
hzmm 110.60
th 25
| |
i
|
|
| i
| ‘ It
|
‘ ’ / ] il
| L | | .lu rd ) | N |
B o o e B L e Tor ey T y i e ]
200 180 160 140 120 100 80 60 an 20 ppm

BC.NMR

CLW68
197031909 35 (1.231) Cn (Cen,2, 70.00, Ht); Sm (SG, 2x0.75); Sb (3,40.00 ); Cm (32:38-14:28) Scan ES+
100 1 2.92e6
| |
\ |
L]
! | 496.3
! |
| | '
led |
i | 374.2 4983
| | M
‘ |376.2 1
| ;' i
| | !
1 s i
440.2 5
| 44024993
3772 !
154.3 i ‘ ; 595.4 971.6
[ - st i il . ] S SR RUL J e )
100 200- 300 400 500 600 - 700 800 900 1000
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