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"H-NMR and '*C-NMR for all reported compounds



HPLC. All tested compounds were assessed on a Waters Acquity UPLC with QDA and PDA detectors.
Compounds were assayed in ESI-mode on an ACE Excel C18-PFP (1.7 pm, 50 mm x 2.1 mm) column
using a 0.1% formic acid/water:acetonitrile gradient over 5 minutes.

NMR and High Resolution Mass Spectrometry. A 400 MHz Bruker Avance IIl spectrometer was used to
acquire '"H NMR and *C NMR spectra. Chemical shifts (8) are listed in ppm against residual non-
deuterated solvent peaks in a given deuterated solvent (e.g. CHCls in CDCls) as an internal reference.
Coupling constants (J) are reported in Hz, and the abbreviations for splitting include: s, single; d, doublet;
t, triplet; q, quartet; p, pentet; m, multiplet; br, broad. All ¥*C NMR spectra were acquired on a Bruker
instrument at 100.6 MHz. Chemical shifts (3) are listed in ppm against deuterated solvent carbon peaks
as an internal reference. High resolution mass spectra were recorded using either a JEOL GCmate(2004),
a JEOL LCmate(2002) high resolution mass spectrometer or an ABI Mariner (1999) ESI-TOF mass
spectrometer. NMR spectra are available in the Supplementary Information document.

General Procedures. Removal of volatile solvents transpired under reduced pressure using a Biichi
rotary evaporator and is referred to as removing solvents in vacuo. Thin layer chromatography was
conducted on precoated (0.25 mm thickness) silica gel plates with 60F-254 indicator (Merck). Column
chromatography was conducted using 230-400 mesh silica gel (E. Merck reagent silica gel 60). The
1,1,4,4,7-pentamethylisochroman (45) was purchased from Ark Pharm Inc., compound 59 was purchased
from J&W Pharmlab, compound 73 was purchased from Oakwood Chemical, and compound 74 was
purchased from Accela. All tested compounds were analyzed for purity by NMR as well as HPLC
analysis and were found to be > 95% pure.
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6-Bromo-1,1,4,4,7-pentamethylisochroman (46). A modified procedure of Pfahl and co- workers was
used.[1] To a 100 mL round bottom flask equipped with a stir bar and charged with 1,1,4,4,7-
pentamethylisochroman (45) (1.8253 g, 8.934 mmols) dissolved in dichloromethane (6.0 mL) and cooled to
0 °C was added aluminum chloride (0.258 g) followed by bromine (0.50 mL, 9.71 mmols) and the reaction
was allowed to warm to room temperature and stirred for 2 hours. Then, 20 mL of a 40% ethyl acetate
hexanes solution was added to the reaction and the resulting solution was washed with saturated sodium
sulfite (50 mL), the organic layer was separated, and the aqueous layer was extracted with ethyl acetate.
The combined organic layers were dried over sodium sulfate, filtered, concentrated in vacuo to give a
crude product that was purified by column chromatography (250 mL SiOz) with 2% ethyl acetate in
hexanes to give pure 46 (2.4289 g, 96%) as white solid, m.p. 63.0-65.5 °C: 'H NMR (400 MHz, CDCls) 6
7.43 (s, 1H), 6.91 (s, 1H), 3.56 (s, 2H), 2.35 (s, 3H), 1.50 (s, 6H), 1.24 (s, 6H); 3*C NMR (100.6 MHz, CDCls) &
142.2,140.8, 135.0, 129.0, 127.6, 122.7, 74.8, 70.6, 33.7, 29.6, 26.9, 22.6; GC-MS CI (M+H)+ calcd for
C1sHi9BrO 283.0698, found 283.0701.
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4-(1,1,4,4,7-Pentamethylisochroman-6-carbonyl)benzonitrile (49). The method of Faul[2] and co-
workers was followed. To a solution of 46 (4.0954 g, 14.46 mmol) in THF (70 mL) at —78 °C under
nitrogen was added a 1.6 M solution of n-BuLi in hexanes (10.80 mL, 17.20 mmol) over 10 min and the
solution was stirred for 20 min at —78 °C. This reaction solution was transferred via air-tight syringe to a
solution of 48[2] (2.5239 g, 13.27 mmol) in THF (10 mL) at —78 °C, and the combined mixture was stirred
for 15 min at —78 °C and then warmed to room temperature before 1.0 N HCI (150 mL) was added to
quench the reaction. The solution was poured into ethyl acetate, the layers were separated, and the
aqueous layer was extracted with ethyl acetate. The combined organic layers were washed with brine,
dried over sodium sulfate, and concentrated in vacuo to give a crude product that was purified by
column chromatography (150 mL SiO2, hexanes:ethyl acetate 95:5) to give 49 (2.7033 g, 56%) as a white
crystalline solid, m.p. 136.6-160.0 °C: tH NMR (400 MHz, CDCls) 8 7.89 (d, ] = 8.4, 2H), 7.77 (d, ] = 8.4, 2H),
7.21 (s, 1H), 6.99 (s, 1H), 3.58 (s, 2H), 2.31 (s, 3H), 1.56 (s, 6H), 1.20 (s, 6H); 3C NMR (100.6 MHz, CDCls) &
196.5, 145.1, 141.3, 139.9, 134.9, 134.8, 132.2, 130.3, 128.3, 126.5, 117.9, 116.1, 70.6, 33.5, 29.5, 26.8, 20.0; ES-
MS (M+H)+ calcd for C2H2sNO:2Na 356.1627, found 356.1639.

4-(1,1,4,4,7-pentamethylisochroman-6-carbonyl)benzoic acid (50). The method of Faul[2] and co-
workers was followed. To a heterogeneous solution of 49 (2.2004 g, 6.60 mmol) in 2-methoxyethanol (27
mL) was added a solution of KOH (2.2338. g, 39.8 mmol) in water (10 mL). The reaction was heated in an
oil bath at reflux temperature and stirred under nitrogen for 23 h. The reaction was allowed to cool to
room temperature before it was quenched with 1 N HCl (70 mL). The solution was poured into ethyl
acetate, the layers were separated, and the aqueous layer was extracted with ethyl acetate. The combined
organic layers were washed with brine, dried over sodium sulfate, and concentrated in vacuo with
additional toluene to azeotrope off 2-methoxyethanol to give 50 (2.32 g, 100%) as a white powder, m.p.
201.4-202.6 °C: 'H NMR (400 MHz, Ds-DMSO) 8 13.36 (br s, 1H), 8.08 (d, ] = 8.4, 2H), 7.78 (d, ] = 8.0, 2H),
7.28 (s, 1H), 7.22 (s, 1H), 3.50 (s, 2H), 2.21 (s, 3H), 1.49 (s, 6H), 1.14 (s, 6H); 3C NMR (100.6 MHz, CDCls) &
197.0, 166.6, 144.3, 140.6, 139.5, 135.6, 134.6, 133.7, 129.8, 129.6, 128.0, 125.8, 74.6, 69.7, 33.2, 29.3, 26.5, 19.4;
ES-MS (M+H)+ caled for C2H2404 353.1753, found 353.1751.

4-(1-(1,1,4,4,7-pentamethylisochroman-6-yl)vinyl)benzoic acid (26). The procedure of Faul and co-
workers was followed.[2] To a 100 mL round bottom flask charged with a 3.0 M solution of MeMgCl
(4.35mL, 13.1 mmol) was added THF (8.5 mL), and the solution was cooled to —10 °C in a salt-water ice
bath with stirring under nitrogen. To this solution was added a solution of 50 (1.1504 g, 3.26 mmol) in
THF (11.3 mL), dropwise, and the reaction was stirred at 0 °C for 4 h. The reaction was quenched with
1.0 N HCl (43 mL), the solution was extracted with ethyl acetate, and the combined organic layers were
washed with brine, dried over sodium sulfate, filtered and concentrated in vacuo to give an intermediate
alcohol that was used without further purification. The intermediate alcohol was dissolved in toluene (85
mL), and to this solution was added p-toluenesulfonic acid monohydrate (0.07 g, 0.406 mmol), and the
solution was refluxed into a Dean-Stark apparatus pre-filled with toluene. After the solution was
refluxed for 2 h, it was cooled to room temperature and poured into ethyl acetate and water. The
aqueous layer was extracted with ethyl acetate, and the combined organic layers were washed with brine,
dried over sodium sulfate, filtered and concentrated in vacuo to give a crude product that was column
chromatography (150 mL SiO, 30% ethyl acetate:hexanes) to give 26 (0.6672 g, 58.3%) as a white
crystalline solid (m.p. 246.7-249.5 °C): tH NMR (400 MHz, CDCL) & 8.90 (br s, 1H), 8.05 (dd, ] = 6.8, 2.0,
2H), 7.37 (dd, ] =6.8, 1.6, 2H), 7.13 (s, 1H), 6.86 (s, 1H), 5.87 (d, ] = 1.2, 1H), 5.35 (d, ] = 1.2, 1H), 3.62 (s, 2H),
1.96 (s, 3H), 1.57 (s, 6H), 1.27 (s, 6H); 3C NMR (100.6 MHz, CDCls) d 171.6, 148.7, 146.0, 141.0, 140.0, 138.7,
133.2,130.3, 128.2, 126.9, 126.6, 126.5, 117.4, 70.9, 33.5, 29.8, 27.0, 19.9; ES-MS (M-H)- calcd for CH2s50s
349.1804, found 349.18109.
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(1,1,4,4,7-pentamethylisochroman-6-yl)boronic acid (52). To a 500 mL round bottom flask containing
THF (60 mL) was added a 1.6 M solution of n-BuLi in hexanes (16.0 mL, 25.6 mmol), and the resulting
solution was cooled in a dry-ice acetone bath to —78 °C with stirring, under nitrogen. To this solution was
added a solution of 46 (4.4727 g, 63.32 mmol) in THF (16 mL) over 20 min and the reaction was stirred at —
78 °C for 10 min, and a mixture of triisopropylborate (9.8 mL, 42.6 mmol) in THF (10 mL) was added
dropwise over 20 min. The reaction was stirred at —78 °C for 1 h and then warmed to room temperature
and stirred for 2 h. The reaction was then quenched with 3 N HCI (70 mL), and after stirring for 2 h, it
was poured into ethyl acetate, the layers were separated, and the aqueous layer was extracted with ethyl
acetate. The combined organic layers were washed with brine, dried over sodium sulfate, and
concentrated in vacuo to give a crude product that was purified by column chromatography (150 mL
Si0Oz, ethyl acetate:hexanes 1:3) to give 52 (5.7572 g, 73%) as a white crystalline solid, m.p. 152.5-168.2 °C:
H NMR (400 MHz, CDCb) & 8.25 (s, 1H), 6.99 (s, 1H), 3.64 (s, 2H), 2.82 (s, 3H), 1.58 (s, 6H), 1.33 (s, 6H);
13C NMR (100.6 MHz, CDCls) d 146.0, 143.2, 139.1, 134.7, 127.3, 127.1, 75.2, 70.8, 33.5, 29.5, 27.0, 26.9, 22.6.
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(E)-Ethyl 3-(4-methyl-3-(1,1,4,4,7-pentamethylisochroman-6-yl)phenyl)acrylate (54). To a 50 mL Schlenk
flask charged with bromide 53[3] (1.6867 g, 6.2671 mmol), boronic acid 52 (1.5508 g, 6.2501 mmol), TBAB
(1.9949 g), Na2COs (1.9559 g, 18.45 mmol), and water (14.2 mL), was added Pd(OAc): (0.0819 g, 0.36
mmol), and the flask was evacuated and back-filled with nitrogen three times. The reaction was stirred at
room temperature for 15 min and then placed in an oil bath pre-heated to 150 °C and stirred for 5 min.
The reaction was allowed to cool to room temperature, and the black residue was taken up in ethyl
acetate and water. The layers were separated, and the aqueous layer was extracted with ethyl acetate.
The combined organic layers were washed with brine, dried over sodium sulfate, filtered, and
concentrated in vacuo to give a crude product that was purified by column chromatography (150 mL
Si0z, 2% - 4% ethyl acetate:hexanes) to give 54 (1.5781 g, 64.3%) as a white solid, m.p. 133.7-136.9 °C: '"H
NMR (400 MHz, CDCls)  7.68 (d, ] = 16.0, 1H), 7.41 (dd, J = 8.0, 2.0, 1H), 7.32 (d, ] =2.0, 1H), 7.28 (d, ] =
8.0, 1H), 7.00 (s, 1H), 6.93 (s, 1H), 6.41, (d, ] =16.0, 1H), 4.25 (q, ] = 7.2, 2H), 3.61 (s, 2H), 2.08 (s, 3H), 2.01 (s,
3H), 1.57 (s, 6H), 1.32 (t, ] = 7.2, 3H), 1.25 (s, 3H), 1.23 (s, 3H); 3C NMR (100.6 MHz, CDCls) d 167.1, 144.4,
142.1, 140.5, 139.8, 138.8, 138.6, 132.8, 131.9, 130.4, 129.1, 126.7, 126.5, 125.9, 117.4, 75.0, 70.9, 60.3, 33.6, 29.9,
29.8, 27.1, 27.0, 20.0, 19.5, 14.3; ES-MS (M+Na)+ calcd for C2s6H30sNa 415.2249, found 415.2248.

(E)-3-(4-methyl-3-(1,1,4,4,7-pentamethylisochroman-6-yl)phenyl)acrylic acid (27). To a 100 mL round
bottom flask containing 54 (1.3285 g, 3.3844 mmol) suspended in methanol (9.0 mL) was added a solution
of KOH (0.5744 g, 10.23 mmol) in water (0.48 mL), and the solution was refluxed in an oil-bath pre-heated
to 85 °C for 1 h. The reaction was allowed to cool to room temperature, and acidified with an aqueous
20% HCl solution (80 mL). The resulting precipitate was filtered and washed with copious amounts of
water, and the crude white powder was purified by column chromatography (25 mL SiOz, ethyl
acetate:hexanes 1:3) to give 27 (1.0092 g, 81.8%) as a white crystalline solid, m.p. 219.3-224.3 °C: 'TH NMR



(400 MHz, CDCls) 0 8.78 (br s, 1H), 7.78 (d, ] = 16.0, 1H), 7.45 (dd, ] = 8.0, 1.6, 1H), 7.34 (d, ] = 1.6, 1H), 7.30
(d,J7=8.0, 1H), 7.00 (s, 1H), 6.94 (s, 1H), 6.42, (d, ] =16.0, 1H), 3.62 (s, 2H), 2.10 (s, 3H), 2.02 (s, 3H), 1.58 (s,
6H), 1.26 (s, 3H), 1.23 (s, 3H); 3C NMR (100.6 MHz, CDCls) 0 172.3, 146.9, 142.2, 140.6, 139.8, 139.5, 138 .4,
132.8,131.5, 130.5, 129.4, 127.1, 126.5, 125.8, 116.4, 75.1, 70.8, 33.6, 29.9, 29.8, 27.1, 26.9, 20.1, 19.5; LC-MS
(M-H)- calcd for C2sH27Os 363.1960, found 363.1953.
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(E)-Ethyl 3-(3-(1,1,4,4,7-pentamethylisochroman-6-yl)-4-(trifluoromethyl)phenyl)acrylate (56). To a 50
mL Schlenk flask charged with bromide 55[3] (2.0182 g, 6.246 mmol), boronic acid 52 (1.5545 g, 6.265
mmol), TBAB (2.046 g), Na2COs (1.9568 g, 18.46 mmol), and water (14.2 mL), was added Pd(OAc): (0.0817
g, 0.36 mmol), and the flask was evacuated and back-filled with nitrogen three times. The reaction was
stirred at room temperature for 15 min and then placed in an oil bath pre-heated to 150 °C and stirred for
5 min. The reaction was allowed to cool to room temperature, and the black residue was taken up in
ethyl acetate and water. The layers were separated, and the aqueous layer was extracted with ethyl
acetate. The combined organic layers were washed with brine, dried over sodium sulfate, filtered, and
concentrated in vacuo to give a crude product that was purified by column chromatography (150 mL
Si0z, 2% - 4% ethyl acetate:hexanes) to give 56 (1.8746 g, 67.2%) as a white solid, m.p. 147.9-149.7 °C: '"H
NMR (400 MHz, CDCls) 6 7.76 (d, ] = 8.4, 1H), 7.68 (d, ] = 16.0, 1H), 7.58 (d, ] = 8.0, 1H), 7.43 (s, 1H), 7.02 (s,
1H), 6.91 (s, 1H), 6.51 (d, ] = 16.0, 1H), 4.26 (q, ] = 7.2, 2H), 3.60 (s, 2H), 1.99 (s, 3H), 1.56 (s, 6H), 1.32 (t, ] =
7.2, 3H), 1.23 (s, 3H), 1.20 (s, 3H); 3C NMR (100.6 MHz, CDClL) o 166.3, 142.5, 141.5, 141.4, 141.2, 139.0,
137.2,135.9, 132.8, 131.0, 130.1, 129.8, 126.7, 126.6, 126.5, 126.3, 126.2, 125.0, 122.2, 121.0, 75.0, 70.8, 60.7,
33.5, 30.0, 29.6, 27.0, 26.6, 19.8, 14.2; ES-MS (M+Na)+ calcd for C2sH20F:0sNa 469.1967, found 469.1966.

(E)-3-(3-(1,1,4,4,7-pentamethylisochroman-6-yl)-4-(trifluoromethyl)phenyl)acrylic acid (28). To a 100 mL
round bottom flask containing 56 (1.5789 g, 3.536 mmol) suspended in methanol (7.0 mL) was added a
solution of KOH (0.6462 g, 11.52 mmol) in water (0.48 mL), and the solution was refluxed in an oil-bath
pre-heated to 85 °C for 1 h. The reaction was allowed to cool to room temperature, and acidified with an
aqueous 1N HCl solution (80 mL). The resulting precipitate was filtered and washed with copious
amounts of water, and the crude white powder was purified by column chromatography (150 mL SiO,
ethyl acetate:hexanes 1:3) to give 28 (1.0647 g, 72%) as a white crystalline solid, m.p. 225.3-232.6 °C: 'H
NMR (400 MHz, CDCls) 5 7.79 (d, ] =16.0, 1H), 7.78 (d, ] = 8.4, 1H), 7.62 (d, ] = 8.4, 1H), 7.46 (s, 1H), 7.03 (s,
1H), 6.92 (s, 1H), 6.52, (d, ] =16.4, 1H), 3.62 (s, 2H), 2.00 (s, 3H), 1.58 (s, 6H), 1.24 (s, 3H), 1.21 (s, 3H); 3C
NMR (100.6 MHz, CDCls) 8 171.3, 144.9, 141.6, 141.5, 141.2, 139.0, 136.7, 135.8, 132.8, 131.2, 130.6, 130.3,
126.9, 126.8, 126.7, 126.4, 126.3, 126.2, 124.9, 122.2, 120.0, 75.1, 70.8, 33.5, 29.9, 29.6, 27.0, 26.6, 19.8; ES-MS
(M-H)- calcd for C24H24F305 417.1678, found 417.1697.
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(E)-Ethyl 3-(4-acetoxy-3-(1,1,4,4,7-pentamethylisochroman-6-yl)phenyl)acrylate (58). To a 50 mL
Schlenk flask charged with bromide 57[3] (1.9557 g, 6.2454 mmol), boronic acid 52 (1.5712 g, 6.332 mmol),
TBAB (1.9968 g), Na2COs (1.9556 g, 18.44 mmol), and water (14.20 mL), was added Pd(OAc): (0.0819 g,
0.3637 mmol), and the flask was evacuated and back-filled with nitrogen three times. The reaction was
stirred at room temperature for 15 min and then placed in an oil bath pre-heated to 150 °C and stirred for
5 min. The reaction was allowed to cool to room temperature, and the black residue was taken up in
ethyl acetate and water. The layers were separated, and the aqueous layer was extracted with ethyl
acetate. The combined organic layers were washed with brine, dried over sodium sulfate, filtered, and
concentrated in vacuo to give a crude product that was purified by column chromatography (150 mL
Si0z, 4% - 8% ethyl acetatethexanes) to give 58 (1.1370 g, 41.7%) as a white solid, m.p. 132.7-136.4 °C: '"H
NMR (400 MHz, CDCls)  7.68 (d, ] = 16.0, 1H), 7.54 (dd, ] = 8.4, 2.0, 1H), 7.46 (d, ] =2.0, 1H), 7.16 (d, ] =
8.4, 1H), 7.04 (s, 1H), 6.93 (s, 1H), 6.40, (d, ] =16.0, 1H), 4.25 (q, ] = 7.2, 2H), 3.59 (m, 2H), 2.11 (s, 3H), 1.92
(s, 3H), 1.57 (s, 6H), 1.32 (t, ] = 7.2, 3H), 1.23 (s, 6H); 3C NMR (100.6 MHz, CDCls) d 169.0, 166.8, 149.8,
143.4, 141.2, 139.5, 135.3, 134.0, 133.3, 132.3, 130.9, 127.9, 126.7, 126.6, 123.1, 118.6, 75.0, 70.8, 60.5, 33.5, 20.4,
19.6, 14.2; ES-MS (M+H)+ caled for C2rHs30s 437.2328, found 437.2324.

(E)-3-94-hydroxy-3-(1,1,4,4,7-pentamethylisochroman-6-yl)phenyl)acrylic acid (29). To a 100 mL round
bottom flask containing 58 (1.0352 g, 2.3714 mmol) suspended in methanol (8.0 mL) was added a solution
of KOH (0.9439 g, 16.82 mmol) in water (0.70 mL), and the solution was refluxed in an oil-bath pre-heated
to 85 °C for 1.5 h. The reaction was allowed to cool to room temperature, and acidified with an aqueous
1IN HCl solution (80 mL). The resulting precipitate was filtered and washed with copious amounts of
water, and the crude white powder was purified by column chromatography (25 mL SiOz, 35% ethyl
acetate:hexanes) to give 29 (0.6541 g, 75.2%) as a white crystalline solid, m.p. 175.2-178.0 °C: 'TH NMR (400
MHz, CDCls) 87.75 (d, ] = 15.6, 1H), 7.50 (dd, ] = 8.4, 2.0, 1H), 7.35 (d, ] = 2.0, 1H), 7.14 (s, 1H), 7.02 (s, 1H),
7.01(d, J =84, 1H), 6.32, (d, ] =15.6, 1H), 3.62 (s, 2H), 2.13 (s, 3H), 1.58 (s, 6H), 1.26 (s, 6H); 2C NMR (100.6
MHz, CDCls) & 172.4, 155.1, 146.6, 142.3, 141.0, 134.4, 132.6, 130.8, 129.6, 128.3, 127.6, 127.1, 126.7, 115.9,
114.8,75.1,70.7, 33.7, 29.7, 27.0, 19.4; ES-MS (M+Na)+ calcd for CsH260sNa 389.1729, found 389.1737.
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Methyl 3-(1,1,4,4,7-pentamethylisochroman-6-yl)benzofuran-6-carboxylate (60). To a 50 mL Schlenk
flask charged with bromide 59 (0.9063 g, 3.553 mmol), boronic acid 52 (0.8888 g, 3.582 mmol), TBAB
(1.1366 g), Na2COs (1.1176 g, 10.54 mmol), and water (8.05 mL), was added Pd(OAc): (0.0507 g, 0.225
mmol), and the flask was evacuated and back-filled with nitrogen three times. The reaction was stirred at
room temperature for 15 min and then placed in an oil bath pre-heated to 150 °C and stirred for 5 min.
The reaction was allowed to cool to room temperature, and the black residue was taken up in ethyl
acetate and water. The layers were separated, and the aqueous layer was extracted with ethyl acetate.
The combined organic layers were washed with brine, dried over sodium sulfate, filtered, and
concentrated in vacuo to give a crude product that was purified by column chromatography (150 mL
Si0z, 2% - 4% ethyl acetatethexane) to give 60 (0.6486 g, 48.2%) as a white solid, m.p. 129.8 - 133.0 °C: 'H
NMR (400 MHz, CDCls) 8 8.21 (s, 1H), 8.07 (dd, ] = 8.8, 1.6, 1H), 7.68 (s, 1H), 7.57 (dd, ] = 8.8, 0.4, 1H), 7.30
(s, 1H), 7.03 (s, 1H), 3.91 (s, 3H), 3.64 (s, 2H), 2.26 (s, 3H), 1.60 (s, 6H), 1.29 (s, 6H); 3C NMR (100.6 MHz,
CDCl) 5 167.2, 157.6, 143.2, 141.5, 140.2, 134.1, 128.1, 127.3, 127.2, 126.1, 125.2, 123.2, 121.9, 111.5, 75.0,
70.8, 52.1, 33.6, 29.7, 27.0, 20.4; ES-MS (M+Na)+ calcd for C2aH260sNa 401.1729, found 401.1740.



3-(1,1,4,4,7-pentamethylisochroman-6-yl)benzofuran-6-carboxylic acid (30). To a 100 mL round bottom
flask containing 60 (0.5813 g, 1.5359 mmol) suspended in methanol (4.4 mL) was added a solution of
KOH (0.2749 g, 5.08 mmol) in water (0.28 mL), and the solution was refluxed in an oil-bath pre-heated to
85 °C for 1.5 h. The reaction was allowed to cool to room temperature, and acidified with an aqueous 1N
HCl solution (80 mL). The resulting precipitate was filtered and washed with copious amounts of water,
and the crude white powder was purified by column chromatography (25 mL SiO», 25% ethyl
acetate:hexanes) to give 30 (0.4670 g, 83.4%) as a white crystalline solid, m.p. 251.8-254.8 °C: 'TH NMR (400
MHz, CDCls) 8 9.49 (br s, 1H), 8.30 (d, J=1.6, 1H), 8.15(dd, J=8.4, 1.6, 1H), 7.71 (s, 1H), 7.61 (d, ] = 8.8,
1H), 7.31 (s, 1H), 7.04 (s, 1H), 3.65 (s, 2H), 2.28 (s, 3H), 1.61 (s, 6H), 1.30 (s, 6H); 3C NMR (100.6 MHz,
CDCls) 0 172.1, 158.1, 143.4, 141.5, 140.2, 134.0, 128.1, 128.0, 127.3, 127.1, 126.7, 124.3, 124.1, 121.9, 111.7,
75.1, 70.8, 33.6, 29.7, 27.0, 20.2; ES-MS (M+Na)+ calcd for C2sH240sNa 387.1572, found 387.1566.
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Methyl 4-(methyl(3,5,5,8,8,-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl)amino)benzoate (65). To a
flame-dried, 100 mL round-bottomed flask equipped with a magnetic stir bar was added a 60%
dispersion of sodium hydride in mineral oil (0.3682 g, 9.206 mmol). The dispersion of sodium hydride
was washed with hexanes (3.0 mL, twice) and dried under vacuum and suspended in 4.8 mL of DMF
under nitrogen. To this solution of sodium hydride in DMF was added a solution of 61[4] (1.3285 g,
3.7796 mmol) in DMF (14.0 mL), and the reaction was stirred for 15 min., and then methyl iodide (0.43
mL, 6.91 mmol) was added, and the reaction was stirred for 1 h. The reaction was poured into water and
extracted with ethyl acetate. The combined organic layers were washed with brine, dried over sodium
sulfate, filtered, and concentrated in vacuo to yield a crude product that was purified by column
chromatography (150 mL SiOz, 6% ethyl acetate:hexanes) to give 65 (1.1502 g, 83.3%) as a white crystalline
solid, m.p. 128.5 - 160.0 °C: tH NMR (400 MHz, CDCls) 0 7.84 (d, ] = 8.8, 2H), 7.18 (s, 1H), 7.03 (s, 1H), 6.46
(d, J=8.8, 1H), 3.84 (s, 3H), 3.26 (s, 3H), 2.03 (s, 3H), 1.68 (s, 4H), 1.30 (s, 6H), 1.22 (s, 6H); 3C NMR (100.6
MHz, CDCls)  167.4, 152.5, 144.5, 143.8, 142.6, 132.7, 131.1, 129.3, 125.8, 117.2, 111.1, 514, 39.1, 35.0, 34.9,
34.1, 33.9, 31.8, 17.3; ES-MS (M+H)+ calcd for C2sHz1NO2 366.2433, found 366.2418.

4-(Methyl(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl)amino)benzoic acid (23). To a 100
mL round-bottomed flask equipped with a stir bar and charged with methyl ester 65 (1.0449 g, 2.8588
mmol) suspended in methanol (13.0 mL) was added a solution of potassium hydroxide (0.5551 g, 9.89
mmol) in water (0.64 mL). This reaction was stirred at reflux in an oil bath at 87 °C for 1.5h. The reaction
was then cooled to r.t. and acidified with 1IN HCI (90 mL). The resulting precipitate was filtered and
washed with copious amounts of cold water to give a crude product that was purified by column
chromatography (25 mL SiOz, 15% ethyl acetate:hexanes) to give pure 23 (0.5403 g, 53.8%) as a white
crystalline solid, m.p. 242.6 — 247.7 °C: 'H NMR (400 MHz, d6-DMSO)  12.14 (br s, 1H), 7.70 (d, ] = 9.2,
2H), 7.27 (s, 1H), 7.07 (s, 1H), 6.42 (d, ] = 8.4, 1H), 3.20 (s, 3H), 1.97 (s, 3H), 1.63 (s, 4H), 1.25 (s, 6H), 1.19 (s,
6H); 3C NMR (100.6 MHz, d6-DMSO) d 167.4, 152.0, 144.1, 143.2, 132.4, 131.0, 129.1, 125.5, 117.6, 111.0,
59.7, 34.6, 34.5, 33.8, 33.7, 31.7, 31.6, 17.0; ES-MS (M+Na)+ calcd for C2sH20NO:Na 374.2096, found
374.2097.

Methyl 2-(methyl(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl)amino)pyrimidine-5-
carboxylate (66). To a flame-dried, 100 mL round-bottomed flask equipped with a magnetic stir bar was
added a 60% dispersion of sodium hydride in mineral oil (0.4425 g, 11.06 mmol). The dispersion of
sodium hydride was washed with hexanes (3.7 mL, twice) and dried under vacuum and suspended in 5.8
mL of DMF under nitrogen. To this solution of sodium hydride in DMF was added a solution of 62[4]
(1.6074 g, 4.548 mmol) in DMF (16.9 mL), and the reaction was stirred for 15 min., and then methyl iodide



(0.43 mL, 6.91 mmol) was added, and the reaction was stirred for 1 h. The reaction was poured into water
and extracted with ethyl acetate. The combined organic layers were washed with brine, dried over
sodium sulfate, filtered, and concentrated in vacuo to yield a crude product that was purified by column
chromatography (150 mL SiOz, 6% ethyl acetate:hexanes) to give 66 (1.4023 g, 83.9%) as a white crystalline
solid, m.p. 219.6 - 221.8 °C: tH NMR (400 MHz, CDCls) d 8.96 (d, ] =2.8, 1H), 8.81 (d, ] =2.8, 1H), 7.19 (s,
1H), 7.04 (s, 1H), 3.86 (s, 3H), 3.50 (s, 3H), 2.05 (s, 3H), 1.68 (s, 4H), 1.31 (s, 3H), 1.27 (s, 3H), 1.25 (s, 3H),
1.24 (s, 3H); 3C NMR (100.6 MHz, CDCls) 8 165.1, 161.9, 160.2, 159.1, 144.2, 144.1, 1404, 131.5, 129.1, 124.7,
112.7, 51.8, 39.0, 35.0, 34.9, 34.1, 34.0, 32.0, 31.9, 31.8, 31.6, 17.4; GC-MS CI (M)+ calcd for C2H2N3O:
367.2260, found 367.2251.
2-(Methyl(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl)amino)pyrimidine-5-carboxylic acid
(24). To a 100 mL round-bottomed flask equipped with a stir bar and charged with methyl ester 66
(0.9053 g, 2.464 mmol) suspended in methanol (9.0 mL) was added a solution of potassium hydroxide
(0.4726 g, 8.423 mmol) in water (0.54 mL). This reaction was stirred at reflux in an oil bath at 87 °C for
1.5h. The reaction was then cooled to r.t. and acidified with 1IN HCl (90 mL). The resulting precipitate
was filtered and washed with copious amounts of cold water to give a crude product that was purified by
column chromatography (25 mL SiO2, 60% ethyl acetate:hexanes to 1% methanol:ethyl acetate) to give
pure 24 (0.6819 g, 78.3%) as a white crystalline solid, m.p. 323.0 - 326.9 °C: 'H NMR (400 MHz, d6-DMSO)
0 12.87 (br's, 1H), 8.87 (d, ] = 2.8, 1H), 8.65 (d, ] = 2.8, 1H), 7.22 (s, 1H), 7.15 (s, 1H), 3.40 (s, 3H), 1.95 (s, 3H),
1.62 (s, 4H), 1.26 (s, 3H), 1.24 (s, 3H), 1.21 (s, 3H), 1.18 (s, 3H); 3C NMR (100.6 MHz, d6-DMSO) & 165.6,
162.2,159.7, 143.5, 143.1, 141.0, 131.8, 128.5, 124.7, 113.2, 38.4, 34.7, 34.6, 33.8, 33.7, 31.6, 31.5, 17.1; ES-MS
(M+H)+ caled for C21H2sN302 354.2181, found 354.2184.

Methyl 2-(methyl(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronapthalen-2-yl)amino)pyrimidine-5-carboxylate
(67). To a flame-dried, 100 mL round-bottomed flask equipped with a magnetic stir bar was added a 60%
dispersion of sodium hydride in mineral oil (0.4435 g, 11.09 mmol). The dispersion of sodium hydride
was washed with hexanes (3.0 mL, twice) and dried under vacuum and suspended in 5.8 mL of DMF
under nitrogen. To this solution of sodium hydride in DMF was added a solution of 63[4] (1.4193 g,
4.1814 mmol) in DMF (16.4 mL), and the reaction was stirred for 15 min., and then methyl iodide (0.42
mL, 6.74 mmol) was added, and the reaction was stirred for 1 h. The reaction was poured into water and
extracted with ethyl acetate. The combined organic layers were washed with brine, dried over sodium
sulfate, filtered, and concentrated in vacuo to yield a crude product that was purified by column
chromatography (150 mL SiO, 5% to 10% ethyl acetate:hexanes) to give 67 (1.0728 g, 72.6%) as a white
crystalline solid, m.p. 211.8 - 212.9 °C: 'H NMR (400 MHz, CDCL;) 6 8.88 (s, 2H), 7.34 (d, ] = 8.4, 1H), 7.19
(d,J=2.4,1H), 7.05 (dd, ] =8.4, 2.4, 1H), 3.87 (s, 3H), 3.58 (s, 3H), 1.69 (s, 4H), 1.29 (s, 6H), 1.27 (s, 6H); 3C
NMR (100.6 MHz, CDCls) 8 165.1, 162.2, 159.5, 145.9, 143.1, 141.5, 127.3, 124.0, 123.2, 113.1, 51.8, 39.5, 34.9,
34.9, 34.4, 34.1, 31.7; ES-MS (M+H)+ calcd for C21H2sN3O2 354.2181, found 354.2181.
2-(Methyl(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)amino) pyrimidine-5-carboxylic acid
(25). To a 100 mL round-bottomed flask equipped with a stir bar and charged with methyl ester 67 (0.9075
g, 2.568 mmol) suspended in methanol (8.0 mL) was added a solution of potassium hydroxide (0.4839 g,
8.62 mmol) in water (0.48 mL). This reaction was stirred at reflux in an oil bath at 87 °C for 1.5h. The
reaction was then cooled to r.t. and acidified with 1N HCI (80 mL). The resulting precipitate was filtered
and washed with copious amounts of cold water to give a crude product that was purified by column
chromatography (25 mL SiOz, 60% ethyl acetate:hexanes to pure ethyl acetate to 1% methanol:ethyl
acetate) to give pure 25 (0.7109 g, 81.6%) as a white crystalline solid, m.p. 313.5 — 316.4 °C: 'TH NMR (400
MHz, d6-DMSO)  12.86 (br s, 1H), 8.75 (s, 2H), 7.33 (d, ] = 8.4, 2H), 7.26 (d, ] =2.0, 1H), 7.06 (dd, ] = 8.4,
2.4, 1H), 3.48 (s, 3H), 1.64 (s, 4H), 1.25 (s, 6H), 1.23 (s, 6H); 3C NMR (100.6 MHz, d6-DMSO) 6 165.5, 162.3,
159.4, 145.3, 142.2, 141.9, 126.9, 124.1, 124.0, 113.7, 34.5, 34.1, 33.8, 31.6, 31.5; ES-MS (M+H)+ calcd for
C20H26N302 340.2025, found 340.2025.

Methyl 6-(methyl(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl)amino)nicotinate (68). To a
flame-dried, 100 mL round-bottomed flask equipped with a magnetic stir bar was added a 60%



dispersion of sodium hydride in mineral oil (0.4232 g, 10.58 mmol). The dispersion of sodium hydride
was washed with hexanes (3.7 mL, twice) and dried under vacuum and suspended in 5.8 mL of DMF
under nitrogen. To this solution of sodium hydride in DMF was added a solution of 64[4] (1.6059 g, 4.556
mmol) in DMF (17.3 mL), and the reaction was stirred for 15 min., and then methyl iodide (0.43 mL, 6.91
mmol) was added, and the reaction was stirred for 1 h. The reaction was poured into water and extracted
with ethyl acetate. The combined organic layers were washed with brine, dried over sodium sulfate,
filtered, and concentrated in vacuo to yield a crude product that was purified by column chromatography
(150 mL SiO2, 5% - 10% ethyl acetate:hexanes) to give 68 (1.2434 g, 74.5%) as a white crystalline solid, m.p.
161.7-163.6 °C: tH NMR (400 MHz, CDCl) 9 8.86 (dd, ] =2.0, 0.4, 1H), 7.82 (dd, ] = 9.2, 2.0, 1H), 7.21 (s,
1H), 7.05 (s, 1H), 6.03 (d, ] =9.2, 1H), 3.85 (s, 3H), 3.46 (s, 3H), 2.05 (s, 3H), 1.68 (s, 4H), 1.30 (s, 6H), 1.23 (s,
6H); 3C NMR (100.6 MHz, CDCls) 6 166.4, 160.1, 150.4, 145.0, 144.7, 140.6, 137.7, 132.3, 129.5, 114.2, 107.2,
51.6, 38.0, 35.0, 34.9, 34.1, 34.0, 31.8, 17.1; ES-MS (M+H)+ calcd for CsHz1N202 367.2386, found 367.2390.

6-(Methyl(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl)amino)nicotinic acid (31). To a 100
mL round-bottomed flask equipped with a stir bar and charged with methyl ester 68 (0.8203 g, 2.238
mmol) suspended in methanol (8.0 mL) was added a solution of potassium hydroxide (0.4284 g, 7.635
mmol) in water (0.42 mL). This reaction was stirred at reflux in an oil bath at 87 °C for 1.5h. The reaction
was then cooled to r.t. and acidified with 1IN HCI (80 mL). The solution was extracted with ethyl acetate
(2 X70 mL), and the organic layers were dried over sodium sulfate and concentrated in vacuo to give a
crude product that was purified by column chromatography (25 mL SiO2, 30% ethyl acetate:hexanes to
60% ethyl acetate:hexanes) to give pure 31 (0.4790 g, 60.7%) as a white crystalline solid, m.p. 273.5-274.8
°C: 'H NMR (400 MHz, CDCL) 6 10.37 (br s, 1H), 8.97 (d, ] =2.0, 1H), 7.91 (d, ] = 7.6, 1H), 7.22 (s, 1H), 7.06
(s, 1H), 6.10 (d, ] = 8.4, 1H), 3.53 (s, 3H), 2.07 (s, 3H), 1.69 (s, 4H), 1.31 (s, 3H), 1.29 (s, 3H), 1.24 (s, 3H), 1.22
(s, 3H); 3C NMR (100.6 MHz, CDCl) d 169.6, 161.9, 145.3, 139.9, 139.1, 132.1, 131.9, 129.7, 125.3, 114.1,
112.9,108.3, 38.9, 34.9, 34.8, 34.2, 34.1, 31.9, 31.8, 17.1; ES-MS (M+H)+ calcd for C22H2oN202 353.2229, found
353.2224.
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Methyl 6-(allyl(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl)amino)nicotinate (69). To a
flame-dried, 100 mL round-bottomed flask equipped with a magnetic stir bar was added a 60%
dispersion of sodium hydride in mineral oil (0.4441 g, 11.10 mmol). The dispersion of sodium hydride
was washed with hexanes (3.0 mL, twice) and dried under vacuum and suspended in 5.8 mL of DMF
under nitrogen. To this solution of sodium hydride in DMF was added a solution of 64[4] (1.6111 g, 4.571
mmol) in DMF (16.9 mL), and the reaction was stirred for 15 min., and then allyl bromide (0.67 mL, 7.74
mmol) was added, and the reaction was stirred for 1 h. The reaction was poured into water and extracted
with ethyl acetate. The combined organic layers were washed with brine, dried over sodium sulfate,
filtered, and concentrated in vacuo to yield a crude product that was purified by column chromatography
(150 mL SiOz, 5% ethyl acetate:hexanes) to give 69 (1.4175 g, 79%) as a white crystalline solid, m.p. 88.6 -
90.0 °C: tH NMR (400 MHz, CDCls) 5 8.86 (d, ] = 1.6, 1H), 7.85 (dd, ] = 8.8, 1.6, 1H), 7.20 (s, 1H), 7.01 (s,
1H), 6.08-5.98 (m, 2H), 5.21-5.15 (m, 2H), 4.98-4.96 (m, 1H), 4.12 (m, 1H), 3.85 (s, 3H), 2.03 (s, 3H), 1.67 (s,
4H), 1.29 (s, 3H), 1.28 (s, 3H), 1.20 (s, 6H); 3*C NMR (100.6 MHz, CDCls) d 166.0, 158.9, 149.8, 144.9, 144.6,
138.8, 138.4, 133.0, 132.4, 129.4, 126.7, 117.9, 114.6, 107.6, 53.0, 51.7, 34.9, 34.8, 34.1, 34.0, 31.7, 17.3; ES-MS
(M+H)+ calcd for C2sHssN202 393.2542, found 393.2545.

6-(Allyl(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl)amino)nicotinic acid (32). To a 100 mL
round-bottomed flask equipped with a stir bar and charged with methyl ester 69 (1.2842 g, 3.272 mmol)



suspended in methanol (8.0 mL) was added a solution of potassium hydroxide (0.6365 g, 11.34 mmol) in
water (0.71 mL). This reaction was stirred at reflux in an oil bath at 87 °C for 1.5h. The reaction was then
cooled to r.t. and acidified with 1IN HCl (80 mL). The resulting precipitate was filtered and washed with
copious amounts of cold water to give a crude product that was purified by column chromatography (25
mL SiO2, 30% ethyl acetate:hexanes) to give pure 32 (0.9875 g, 79.7%) as a white crystalline solid, m.p.
203.4 —204.4 °C: 'H NMR (400 MHz, d6-DMSO) & 12.50 (br s, 1H), 8.67 (d, ] =2.0, 1H), 7.82 (dd, ] = 8.8, 2.4,
2H), 7.30 (s, 1H), 7.08 (s, 1H), 6.02-5.92 (m, 2H), 5.14-5.09 (m, 2H), 4.80-4.77 (m, 1H), 4.12-4.10 (m, 1H), 1.98
(s, 3H), 1.60 (s, 4H), 1.22 (s, 6H), 1.12 (s, 6H); 3C NMR (100.6 MHz, d6-DMSO) d 166.6, 159.5, 150.6,
143.9,139.2, 138.1, 134.1, 132.5, 129.2, 126.5, 117.3, 114.9, 106.1, 52.1, 34.6, 34.4, 33.8, 33.7, 31.5, 17.1; ES-MS
(M+Na)+ caled for C2sH3N202Na 401.2205, found 401.2202.

Methyl 2-(allyl(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl)amino)pyrimidine-5-
carboxylate (70). To a flame-dried, 100 mL round-bottomed flask equipped with a magnetic stir bar was
added a 60% dispersion of sodium hydride in mineral oil (0.4412 g, 11.03 mmol). The dispersion of
sodium hydride was washed with hexanes (3.0 mL, twice) and dried under vacuum and suspended in 5.8
mL of DMF under nitrogen. To this solution of sodium hydride in DMF was added a solution of 62[4]
(1.6218 g, 4.588 mmol) in DMF (16.9 mL), and the reaction was stirred for 15 min., and then allyl bromide
(0.67 mL, 7.74 mmol) was added, and the reaction was stirred for 1 h. The reaction was poured into water
and extracted with ethyl acetate. The combined organic layers were washed with brine, dried over
sodium sulfate, filtered, and concentrated in vacuo to yield a crude product that was purified by column
chromatography (150 mL SiOz, 6% ethyl acetate:hexanes) to give 70 (1.1987 g, 66.3%) as a white crystalline
solid, m.p. 165.1-166.7 °C: tH NMR (400 MHz, CDCls) 6 8.95 (s, 1H), 8.81 (s, 1H), 7.17 (s, 1H), 7.02 (s, 1H),
6.07-5.97 (dddd, ] =15.6, 11.2, 6.8, 5.6, 1H), 5.20 (d, ] =16.0, 1H), 5.18 (d, ] =11.2, 1H), 4.86-4.80 (dd, ] = 15.2,
5.6, 1H), 4.15-4.10 (dd, ] = 14.8, 6.8, 1H), 3.86 (s, 3H), 2.04 (s, 3H), 1.67 (s, 4H), 1.31 (s, 3H), 1.26 (s, 3H), 1.23
(s, 3H), 1.21 (s, 3H); 3C NMR (100.6 MHz, CDCL) 6 165.2, 162.0, 160.1, 159.6, 144.0, 143.7, 139.2, 133.0,
131.9, 128.9, 125.6, 117.9, 112.9, 53.9, 51.7, 35.0, 34.9, 34.0, 33.9, 32.0, 31.9, 31.7, 31.6, 17.6; ES-MS (M+H)+
caled for C24sH»N302 394.2495, found 394.2486.
2-(Allyl(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl)amino) pyrimidine-5-carboxylic acid
(33). To a 100 mL round-bottomed flask equipped with a stir bar and charged with methyl ester 70 (1.0549
g, 2.681 mmol) suspended in methanol (9.0 mL) was added a solution of potassium hydroxide (0.4895 g,
8.72 mmol) in water (0.59 mL). This reaction was stirred at reflux in an oil bath at 87 °C for 1.5h. The
reaction was then cooled to r.t. and acidified with 1IN HCI (85 mL). The resulting precipitate was filtered
and washed with copious amounts of cold water to give a crude product that was purified by column
chromatography (25 mL SiOz, 40% ethyl acetate:hexanes) to give pure 33 (0.8575 g, 84.3%) as a white
crystalline solid, m.p. 216.7 — 217.7 °C: 'H NMR (400 MHz, d6-DMSO) & 12.89 (br s, 1H), 8.86 (s, 1H), 8.67
(s, 1H), 7.21 (s, 1H), 7.06 (s, 1H), 6.03-5.93 (dddd, ] = 16.0, 11.6, 6.0, 5.6, 1H), 5.16 (d, ] =16.0, 1H), 5.14 (d, ] =
11.6, 1H), 4.75-4.70 (dd, ] =15.2, 5.6, 1H), 4.22-4.17 (dd, ] = 15.2, 6.4, 1H), 1.95 (s, 3H), 1.61 (s, 4H), 1.26 (s,
3H), 1.24 (s, 3H), 1.18 (s, 6H) ;53C NMR (100.6 MHz, d6-DMSO) d 165.5, 161.8, 159.7, 143.1, 143.0, 139.5,
133.6, 132.2, 128.5, 125.5, 117.8, 113.7, 53.2, 34.6, 34.5, 33.7, 33.6, 31.7, 31.6, 31.5, 17.4; ES-MS (M+Na)+ calcd
for C2sH2oN3O2Na 402.2158, found 402.2153.

Methyl 4-(allyl(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl)aminobenzoate (71). To a
flame-dried, 100 mL round-bottomed flask equipped with a magnetic stir bar was added a 60%
dispersion of sodium hydride in mineral oil (0.3564 g, 8.91 mmol). The dispersion of sodium hydride was
washed with hexanes (3.0 mL, twice) and dried under vacuum and suspended in 4.8 mL of DMF under
nitrogen. To this solution of sodium hydride in DMF was added a solution of 61[4] (1.3122 g, 3.733
mmol) in DMF (14.0 mL), and the reaction was stirred for 15 min., and then allyl bromide (0.55 mL, 6.40
mmol) was added, and the reaction was stirred for 1 h. The reaction was poured into water and extracted
with ethyl acetate. The combined organic layers were washed with brine, dried over sodium sulfate,
filtered, and concentrated in vacuo to yield a crude product that was purified by column chromatography
(150 mL SiOz, 2% ethyl acetate:hexanes) to give 71 (1.1947 g, 81.7%) as a white crystalline solid, m.p.



101.9-104.6 °C: 1H NMR (400 MHz, CDCl3)  7.81 (d, ] =9.2, 2H), 7.19 (s, 1H), 7.04 (s, 1H), 6.46 (d, ] =8.8,
2H), 6.01-5.91 (dddd, ] =17.2, 10.8, 5.6, 5.2, 1H), 5.29 (dd, ] =17.2, 1.6, 1H), 5.22 (dd, ] = 10.4, 1.6, 1H), 4.21
(br s, 2H), 3.83 (s, 3H), 2.04 (s, 3H), 1.68 (s, 4H), 1.30 (s, 6H), 1.21 (s, 6H); 13C NMR (100.6 MHz, CDCls) d
167.3,151.9, 144.4, 143.9, 141.6, 133.5, 132.8, 131.1, 129.3, 126.7, 117.4, 117.0, 111.6, 54.5, 51.4, 35.0, 34.9, 34.1,
34.0, 31.9, 31.8, 17.6; ES-MS (M+Na)+ caled for CsHssNO2Na 414.2409, found 414.2408.

4-(Allyl(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl)amino)benzoic acid (34). To a 100 mL
round-bottomed flask equipped with a stir bar and charged with methyl ester 71 (0.6599 g, 1.685 mmol)
suspended in methanol (4.0 mL) was added a solution of potassium hydroxide (0.3854 g, 6.87 mmol) in
water (0.38 mL). This reaction was stirred at reflux in an oil bath at 87 °C for 1.5h. The reaction was then
cooled to r.t. and acidified with 1IN HCl (90 mL). The resulting precipitate was filtered and washed with
copious amounts of cold water to give a crude product that was purified by column chromatography (25
mL SiO2, 15% to 30% ethyl acetate:hexanes) to give pure 34 (0.5233 g, 82.2%) as a white crystalline solid,
m.p. 235.2 -238.8 °C: 'TH NMR (400 MHz, d6-DMSO) d 12.14 (br s, 1H), 7.68 (d, ] = 8.8, 2H), 7.28 (s, 1H),
7.07 (s, 1H), 6.41 (d, ] =8.8, 2H), 5.99-5.89 (dddd, ] = 17.2, 10.4, 5.6, 5.2, 1H), 5.27 (dd, ] =17.2, 1.6, 1H), 5.20
(dd, J=10.4, 1.6, 1H), 4.21 (br s, 2H), 1.98 (s, 3H), 1.62 (s, 4H), 1.25 (s, 6H), 1.12 (s, 6H);*C NMR (100.6
MHz, d6-DMSO) 6 167.4, 151.3, 143.9, 143.3, 141.4, 133.8, 132.6, 131.0, 129.2, 126.3, 117.8, 116.9, 111.3, 54.0,
34.6, 34.4, 33.8, 33.7, 31.6, 31.6, 17.2; ES-MS (-) (M-H)- calcd for CsH30NO2 376.2277, found 376.2270.

Methyl 2-(allyl(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)amino)pyrimidine-5-carboxylate
(72). To a flame-dried, 100 mL round-bottomed flask equipped with a magnetic stir bar was added a 60%
dispersion of sodium hydride in mineral oil (0.3127 g, 7.82 mmol). The dispersion of sodium hydride was
washed with hexanes (3.0 mL, twice) and dried under vacuum and suspended in 4.2 mL of DMF under
nitrogen. To this solution of sodium hydride in DMF was added a solution of 63[4] (1.1785 g, 3.472
mmol) in DMF (12.2 mL), and the reaction was stirred for 15 min., and then allyl bromide (0.50 mL, 5.78
mmol) was added, and the reaction was stirred for 1 h. The reaction was poured into water and extracted
with ethyl acetate. The combined organic layers were washed with brine, dried over sodium sulfate,
filtered, and concentrated in vacuo to yield a crude product that was purified by column chromatography
(150 mL SiOz, 2% to 6% to 10% ethyl acetate:hexanes) to give 72 (0.9160 g, 69.5%) as a white crystalline
solid, m.p. 161.6-165.8 °C: tH NMR (400 MHz, CDCls) 6 8.88 (s, 2H), 7.31 (d, ] =84, 1H), 7.20 (d, ] =24,
1H), 7.05 (dd, J = 8.4, 2.4, 1H), 6.06-5.96 (dddd, ] =16.8, 10.4, 5.2, 5.2, 1H), 5.23-5.18 (dd, ] =17.2, 1.6, 1H),
5.20-5.17 (dd, ] =10.4, 1.6, 1H), 4.62-4.60 (d, ] = 5.6, 1H), 3.86 (s, 3H), 1.68 (s, 4H), 1.29 (s, 6H), 1.23 (s, 6H);
13C NMR (100.6 MHz, CDCls)  165.0, 161.9, 159.6, 145.8, 143.3, 140.5, 133.2, 127.3, 124.4, 123.5, 117.0, 113 .4,
54.2, 51.8, 34.9, 34.8, 34.3, 34.0, 31.7; ES-MS (M+H)+ calcd for C2sH29N302 380.2338, found 380.2329.

2-(Allyl(5,6,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)amino)pyrimidine-5-carboxylic acid (35).
To a 100 mL round-bottomed flask equipped with a stir bar and charged with methyl ester 72 (0.8218 g,
2.166 mmol) suspended in methanol (7.6 mL) was added a solution of potassium hydroxide (0.4129 g,
7.36 mmol) in water (0.48 mL). This reaction was stirred at reflux in an oil bath at 87 °C for 1.5h. The
reaction was then cooled to r.t. and acidified with 1IN HCI (85 mL). The resulting precipitate was filtered
and washed with copious amounts of cold water to give a crude product that was purified by column
chromatography (25 mL SiOz, 15% to 60% ethyl acetate:hexanes) to give pure 35 (0.7013 g, 88.6%) as a
white crystalline solid, m.p. 212.0 — 213.7 °C: tH NMR (400 MHz, d6-DMSO) 6 12.92 (br s, 1H), 8.75 (s,
2H),7.32(d, ]=8.4,1H), 7.23 (d, ] =2.4, 1H), 7.04 (dd, ] = 8.4, 2.0, 1H), 5.99-5.89 (dddd, ] =17.2, 10.4, 5.6,
4.8, 1H), 5.16-5.11 (dd, J=17.2, 1.6, 1H), 5.13-5.10 (dd, ] = 10.4, 1.6, 1H), 4.58 (d, ] = 5.2, 2H), 1.62 (s, 4H),
1.23 (s, 6H), 1.18 (s, 6H);*C NMR (100.6 MHz, d6-DMSO) d 165.5, 162.1, 159.5, 145.2, 142.2, 140.6, 133.8,
126.9, 124.6, 124.5, 116.7, 114.0, 53.2, 34.5, 34.4, 34.0, 33.7, 31.6, 31.5; ES-MS (M+Na)+ calcd for
C22H27N302Na 388.2001, found 388.2011.
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Methyl 6-((1,1,4,4,7-pentamethylisochroman-6-yl)amino)nicotinate (75). To a solution of 46 (2.2436 g,
7.922 mmol), 73 (1.1979 g, 7.873 mmol), Cs2COs (6.2394 g, 19.24 mmol), rac-BINAP (0.3781 g, 0.6072 mmol)
in toluene (9.0 mL) in a 100 mL round-bottomed flask was added Pdz(dba)s (0.3541 g, 0.3867 mmol). The
solution was sparged with nitrogen for 5 min., then a reflux condenser was fitted to the flask, the
atmosphere was evacuated and back-filled with nitrogen (three times), and the reaction was heated to
reflux with stirring in an oil bath (125-120 °C) for 22h. After cooling the reaction to room temperature,
excess cesium carbonate and other solid particulates were filtered and washed with ethyl acetate, and the
organic filtrate was concentrated in vacuo to give a crude product that was purified by column
chromatography (150 mL SiOz, 8% ethyl acetate:hexanes to 15% ethyl acetate: hexanes) to give 75 (1.5387
g, 55.1%) as a crystalline solid, m.p. 186.3-188.8 °C: 1H NMR (400 MHz, CDCls) 6 8.77 (dd, ] =2.2, 0.6, 1H),
8.03 (dd, J=8.8, 2.2, 1H), 7.39 (br s, 1H), 7.26 (s, 1H), 6.96 (s, 1H), 6.51 (dd, ] = 8.8, 0.6, 1H), 3.87 (s, 3H), 3.59
(s, 2H), 2.21 (s, 3H), 1.53 (s, 6H), 1.24 (s, 6H); 3C NMR (100.6 MHz, CDCls) & 165.8, 159.3, 141.6, 139.7,
139.3, 134.6, 130.7, 128.0, 121.7, 116.3, 106.0, 74.9, 70.6, 51.8, 33.7, 29.7, 26.9, 17.7; ES-MS (M+H)+ calcd for
C21HzN20:s 355.2022, found 355.2012.

Methyl 2-((1,1,4,4,7-pentamethylisochroman-6-yl)amino) pyrimidine-5-carboxylate (76). To a solution of
46 (2.2669 g, 8.004 mmol), 74 (1.2081 g, 7.889 mmol), Cs2CO:s (6.2373 g, 19.14 mmol), rac-BINAP (0.3792 g,
0.609 mmol) in toluene (9.0 mL) in a 100 mL round-bottomed flask was added Pdz(dba)s (0.3553 g, 0.388
mmol). The solution was sparged with nitrogen for 5 min., then a reflux condenser was fitted to the flask,
the atmosphere was evacuated and back-filled with nitrogen (three times), and the reaction was heated to
reflux with stirring in an oil bath (125-120 °C) for 22h. After cooling the reaction to room temperature,
excess cesium carbonate and other solid particulates were filtered and washed with ethyl acetate, and the
organic filtrate was concentrated in vacuo to give a crude product that was purified by column
chromatography (150 mL SiO2, 5% to 15% to 20% to 30% ethyl acetate: hexanes) to give 76 (1.1300 g,
40.3%) as a crystalline solid, m.p. 130.7-135.8 °C: 1H NMR (400 MHz, CDCl) d 8.93 (s. 2H), 7.68 (s, 1H),
7.57 (br s, 1H), 6.93 (s, 1H), 3.90 (s, 3H), 3.59 (s, 2H), 2.26 (s, 3H), 1.53 (s, 6H), 1.27 (s, 6H); *C NMR (100.6
MHz, CDCls) & 164.6, 161.6, 160.1, 141.0, 139.0, 133.9, 128.6, 127.6, 120.6, 114.8, 74.9, 70.7, 52.0, 33.8, 29.7,
26.9, 17.9; ES-MS (M+Na)+ calcd for C20H2sN303Na 378.1794, found 378.1805.

Methyl 6-(methyl(1,1,4,4,7-pentamethylisochroman-6-yl)amino)nicotinate (77). To a flame-dried, 100
mL round-bottomed flask equipped with a magnetic stir bar was added a 60% dispersion of sodium
hydride in mineral oil (0.4325 g, 10.81 mmol). The dispersion of sodium hydride was washed with
hexanes (3.8 mL, twice) and dried under vacuum and suspended in 5.8 mL of DMF under nitrogen. To
this solution of sodium hydride in DMF was added a solution of 75 (1.5942 g, 4.4978 mmol) in DMF (17.3
mL), and the reaction was stirred for 15 min., and then methyl iodide (0.43 mL, 6.9 mmol) was added,
and the reaction was stirred for 1 h. The reaction was poured into water and extracted with ethyl acetate.
The combined organic layers were washed with brine, dried over sodium sulfate, filtered, and



concentrated in vacuo to yield a crude product that was purified by column chromatography (150 mL
5i0z, 10% ethyl acetate:hexanes) to give 77 (1.5788 g, 95.26%) as a white crystalline solid, m.p. 166.1-168.3
°C: 'H NMR (400 MHz, CDCL) 6 8.87 (d, ] = 2.0, 1H), 7.84 (dd, ] = 8.8, 2.0, 1H), 7.06 (s, 1H), 6.99 (s, 1H),
6.04 (d, ] =8.8, 1H), 3.85 (s, 3H), 3.58 (s, 2H), 3.47 (s, 3H), 2.06 (s, 3H), 1.55 (s, 6H), 1.22 (s, 6H); *C NMR
(100.6 MHz, CDCls) d 166.2, 142.6, 141.4, 141.3, 137.9, 133.0, 128.4, 124.5, 114.4, 107.1, 75.0, 70.6, 51.6, 38.1,
33.8,29.7, 27.0, 17.2; ES-MS (M+H)+ caled for C22H20N20s 369.2178, found 369.2169.

Methyl 2-(methyl(1,1,4,4,7-pentamethylisochroman-6-yl)amino)pyrimidine-5-carboxylate (78). To a
flame-dried, 100 mL round-bottomed flask equipped with a magnetic stir bar was added a 60%
dispersion of sodium hydride in mineral oil (0.2960 g, 7.401 mmol). The dispersion of sodium hydride
was washed with hexanes (3.0 mL, twice) and dried under vacuum and suspended in 3.8 mL of DMF
under nitrogen. To this solution of sodium hydride in DMF was added a solution of 76 (1.0752 g, 3.025
mmol) in DMF (11.0 mL), and the reaction was stirred for 15 min., and then methyl iodide (0.28 mL, 4.5
mmol) was added, and the reaction was stirred for 1 h. The reaction was poured into water and extracted
with ethyl acetate. The combined organic layers were washed with brine, dried over sodium sulfate,
filtered, and concentrated in vacuo to yield a crude product that was purified by column chromatography
(150 mL SiOz, 8.5% to 10% ethyl acetate:hexanes) to give 78 (0.8375 g, 74.9%) as a white crystalline solid,
m.p. 216.9-217.8 °C: tH NMR (400 MHz, CDCL) 6 8.95 (d, ] = 2.0, 1H), 8.79 (d, ] =2.4, 1H), 7.05 (s, 1H), 6.96
(s, 1H), 3.86 (s, 3H), 3.57 (q, ] = 11.6, 2H), 3.47 (s, 3H), 2.06 (s, 3H), 1.56 (s, 3H), 1.53 (s, 3H), 1.24 (s, 3H),
1.22 (s, 3H); 3C NMR (100.6 MHz, CDCls)  165.2, 162.5, 159.9, 159.7, 141.8, 141.4, 140.7, 132.3, 128.0, 123.6,
112.9,75.0, 70.7, 51.7, 38.8, 33.7, 30.3, 29.3, 27.4, 26.5, 17.5; ES-MS (M+H)+ calcd for C21H2sNsOs 370.2131,
found 370.2126.

Methyl 6-(ethyl)1,1,4,4,7-pentamethylisochroman-6-yl)amino)nicotinate (79). To a flame-dried, 100 mL
round-bottomed flask equipped with a magnetic stir bar was added a 60% dispersion of sodium hydride
in mineral oil (0.4132 g, 10.33 mmol). The dispersion of sodium hydride was washed with hexanes (3.0
mL, twice) and dried under vacuum and suspended in 5.7 mL of DMF under nitrogen. To this solution of
sodium hydride in DMF was added a solution of 75 (1.5064 g, 4.2501 mmol) in DMF (16.8 mL), and the
reaction was stirred for 15 min., and then ethyl iodide (0.54 mL, 6.7 mmol) was added, and the reaction
was stirred for 1 h. The reaction was poured into water and extracted with ethyl acetate. The combined
organic layers were washed with brine, dried over sodium sulfate, filtered, and concentrated in vacuo to
yield a crude product that was purified by column chromatography (150 mL SiOz, 6% ethyl
acetate:hexanes) to give 79 (1.2146 g, 74.7%) as a white crystalline solid, m.p. 106.3-108.3 °C: 'H NMR (400
MHz, CDCls) 8 8.85 (d, ] =2.0, 1H), 7.82 (dd, ] = 8.8, 2.0, 1H), 7.01 (s, 1H), 7.00 (s, 1H), 5.94 (d, ] = 8.8, 1H),
4.25 (m, 1H), 3.84 (s, 3H), 3.69 (m, 1H), 3.59 (s, 2H), 2.05 (s, 3H), 1.56 (s, 3H), 1.54 (s, 3H), 1.24 (t, ] =7.2,
3H), 1.23 (s, 3H), 1.21 (s, 3H); 3C NMR (100.6 MHz, CDCls)  166.2, 159.4, 150.3, 142.4, 141.4, 139.6, 138.1,
133.4, 128.4, 125.6, 114.3, 107.0, 75.0, 70.6, 51.6, 33.7, 29.8, 27.0, 17.3, 12.9; ES-MS (M+H)+ calcd for
C23H3:1N203 383.2335, found 383.2338.

Methyl 2-(ethyl(1,1,4,4,7-pentamethylisochroman-6-yl)amino) pyrimidine-5-carboxylate (80). To a
flame-dried, 100 mL round-bottomed flask equipped with a magnetic stir bar was added a 60%
dispersion of sodium hydride in mineral oil (0.2848 g, 7.12 mmol). The dispersion of sodium hydride was
washed with hexanes (3.0 mL, twice) and dried under vacuum and suspended in 3.8 mL of DMF under
nitrogen. To this solution of sodium hydride in DMF was added a solution of 76 (1.0788 g, 3.035 mmol)
in DMF (11.0 mL), and the reaction was stirred for 15 min., and then ethyl iodide (0.36 mL, 4.5 mmol) was
added, and the reaction was stirred for 1 h. The reaction was poured into water and extracted with ethyl
acetate. The combined organic layers were washed with brine, dried over sodium sulfate, filtered, and
concentrated in vacuo to yield a crude product that was purified by column chromatography (150 mL
5i0z, 8.5% to 10% ethyl acetate:hexanes) to give 80 (0.4435 g, 38.1%) as a white crystalline solid, m.p. 172.1
-173.5°C: 'H NMR (400 MHz, CDCL)  8.94 (s, 1H), 8.78 (s, 1H), 7.01 (s, 1H), 6.97 (s, 1H), 4.18-4.09 (sext, ]
=72, 1H), 3.86 (s, 3H), 3.82-3.74 (sext, ] =7.2, 1H), 3.62-3.54 (q, ] = 11.6, 2H), 2.05 (s, 3H), 1.57 (s, 3H), 1.53
(s, 3H), 1.26 (t, ] =3.6, 3H), 1.25 (s, 3H), 1.22 (s, 3H); 3C NMR (100.6 MHz, CDCls) 6 165.3, 162.0, 160.0,



159.8, 141.5, 140.6, 139.8, 132.7, 128.0, 124.6, 112.8, 75.0, 70.7, 51.7, 46.0, 33.7, 30.2, 29.4, 27.5, 26.5, 17.6, 12.7;
ES-MS (M+H)+ caled for C22H3N3Os 384.2287, found 384.2274.

Methyl 6-(allyl(1,1,4,4,7-pentamethylisochroman-6-yl)amino)nicotinate (81). To a flame-dried, 100 mL
round-bottomed flask equipped with a magnetic stir bar was added a 60% dispersion of sodium hydride
in mineral oil (0.4580 g, 4.543 mmol). The dispersion of sodium hydride was washed with hexanes (3.0
mL, twice) and dried under vacuum and suspended in 3.8 mL of DMF under nitrogen. To this solution of
sodium hydride in DMF was added a solution of 75 (1.6104 g, 11.45 mmol) in DMF (5.8 mL), and the
reaction was stirred for 15 min., and then allyl bromide (0.67 mL, 7.7 mmol) was added, and the reaction
was stirred for 1 h. The reaction was poured into water and extracted with ethyl acetate. The combined
organic layers were washed with brine, dried over sodium sulfate, filtered, and concentrated in vacuo to
yield a crude product that was purified by column chromatography (150 mL SiOz, 6% ethyl
acetate:hexanes) to give 81 (1.4000 g, 78.1%) as a dull yellow crystalline solid, m.p. 92.7 - 94.9 °C: 'TH NMR
(400 MHz, CDCb) 8 8.86 (d, ] = 2.0, 1H), 7.86 (dd, ] =8.8, 1.6, 1H), 7.02 (s, 1H), 6.98 (s, 1H), 6.08-5.98 (m,
2H), 5.20-5.15 (m, 2H), 4.94 (m, 1H), 4.12 (m, 1H), 3.85 (s, 3H), 3.57 (s, 2H), 2.05 (s, 3H), 1.54 (s, 6H), 1.20 (s,
6H); 3C NMR (100.6 MHz, CDCls) 6 166.0, 158.7, 149.6, 142.3, 141.6, 139.5, 138.5, 133.1, 132.9, 128.4, 125.5,
118.0, 114.8, 107.5, 74.9, 70.6, 53.1, 51.7, 33.7, 29.7, 26.9, 17.4; ES-MS (M+Na)+ calcd for C2sHsoN20sNa
417.2154, found 417.2154.

Methyl 2-(allyl(1,1,4,4,7-pentamethylisochroman-6-yl)amino) pyrimidine-5-carboxylate (82). To a
flame-dried, 100 mL round-bottomed flask equipped with a magnetic stir bar was added a 60%
dispersion of sodium hydride in mineral oil (0.2269 g, 5.673 mmol). The dispersion of sodium hydride
was washed with hexanes (3.0 mL, twice) and dried under vacuum and suspended in 2.8 mL of DMF
under nitrogen. To this solution of sodium hydride in DMF was added a solution of 76 (0.8014 g, 2.255
mmol) in DMF (8.1 mL), and the reaction was stirred for 15 min., and then allyl bromide (0.33 mL, 3.8
mmol) was added, and the reaction was stirred for 1 h. The reaction was poured into water and extracted
with ethyl acetate. The combined organic layers were washed with brine, dried over sodium sulfate,
filtered, and concentrated in vacuo to yield a crude product that was purified by column chromatography
(150 mL SiOz, 6% ethyl acetate:hexanes) to give 82 (0.4061 g, 45.5%) as a crystalline solid, m.p. 167.1 -
172.0 °C: 'H NMR (400 MHz, CDCL) & 9.01 (s, 1H), 8.88 (s, 1H), 7.02 (s, 1H), 6.98 (s, 1H), 6.06-5.96 (dddd, ]
=6.8,104, 14.8, 17.2, 1H), 5.26-5.21 (dd, ] = 18.0, 1.2, 1H), 5.24-5.21 (dd, ] =10.4, 1.2, 1H), 4.23-4.18 (dd, ] =
6.8, 14.8, 1H), 3.88 (s, 3H), 3.63-3.60 (d, ] =11.2, 1H), 3.55-3.52 (d, J = 11.6, 1H), 2.05 (s, 3H), 1.56 (s, 3H), 1.53
(s, 3H), 1.22 (s, 6H); 3C NMR (100.6 MHz, CDCL) 6 164.4, 160.1, 160.0, 159.1, 141.7, 141.4, 139.0, 132.3,
132.0, 128.1, 124.4, 118.9, 113.3, 75.0, 70.6, 54.2, 33.7, 30.1, 29.4, 27 4, 26.4, 17.6; ES-MS (M+Na)+ calcd for
C23H20NsOsNa 418.2107, found 418.2101.

6-(Methyl(1,1,4,4,7-pentamethylisochroman-6-yl)amino)nicotinic acid (36). To a 100 mL round-
bottomed flask equipped with a stir bar and charged with methyl ester 77 (1.0403 g, 2.823 mmol)
suspended in methanol (8.1 mL) was added a solution of potassium hydroxide (0.5223 g, 9.309 mmol) in
water (0.52 mL). This reaction was stirred at reflux in an oil bath at 87 °C for 1.5h. The reaction was then
cooled to r.t. and acidified with 1IN HCl (90 mL). The solution was extracted with ethyl acetate (2 X 70
mL), and the organic layers were dried over sodium sulfate and concentrated in vacuo to give a crude
product that was purified by column chromatography (25 mL SiO:, 30% ethyl acetate:hexanes to 60%
ethyl acetate:hexanes) to give pure 36 (0.3879 g, 38.7%) as a white crystalline solid, m.p. 294.5-296.9 °C: '"H
NMR (400 MHz, d6-DMSO) d 12.50 (br s, 1H), 8.68 (s, 1H), 7.82 (d, ] =7.6, 1H), 7.19 (d, ] = 2.0, 2H), 6.00 (br
s, 1H), 3.49 (s, 2H), 3.35 (s, 3H), 1.99 (s, 3H), 1.47 (s, 3H), 1.16 (s, 6H); *C NMR (100.6 MHz, d6-DMSO) d
166.7, 159.9, 150.6, 142.2, 141.5, 140.8, 137.9, 132.7, 128.3, 124.4, 114.7, 106.0, 74.5, 69.7, 37.6, 33.4, 29.6, 26.7,
16.9; ES-MS (M+Na)+ calcd for C21H26N20sNa 377.1814, found 377.1830.

2-(Methyl(1,1,4,4,7-pentamethylisochroman-6-yl)amino)pyrimidine-5-carboxylic acid (37). To a 100 mL
round-bottomed flask equipped with a stir bar and charged with methyl ester 78 (0.7964 g, 2.156 mmol)
suspended in methanol (7.0 mL) was added a solution of potassium hydroxide (0.4088 g, 7.286 mmol) in
water (0.47 mL). This reaction was stirred at reflux in an oil bath at 87 °C for 1.5h. The reaction was then



cooled to r.t. and acidified with 1IN HCl (80 mL). The solution was extracted with ethyl acetate (2 X 70
mL), and the organic layers were dried over sodium sulfate and concentrated in vacuo to give a crude
product that was purified by column chromatography (25 mL SiO:, 60% ethyl acetate:hexanes to pure
ethyl acetate to 2% methanol:ethyl acetate) to give pure 37 (0.6112 g, 79.7%) as a white crystalline solid,
m.p. 332.0-334.0 °C: 'H NMR (400 MHz, d6-DMSO) 0 12.88 (br s, 1H), 8.87 (s, 1H), 8.66 (s, 1H), 7.19 (s,
1H), 7.11 (s, 1H), 3.48 (s, 2H), 3.41 (s, 3H), 1.96 (s, 3H), 1.48 (s, 3H), 1.45 (s, 3H), 1.17 (s, 3H), 1.15 (s, 3H);
13C NMR (100.6 MHz, d6-DMSO)  165.6, 162.1, 159.7, 159.6, 141.5, 141.4, 140.2, 132.4, 127.6, 123.6, 113.4,
74.5, 69.8, 33.4,29.7, 29.5, 26.9, 26.5, 17.1; ES-MS (M+H)+ calcd for C20H26N30s5 356.1974, found 356.1962.

6-(Ethyl(1,1,4,4,7-pentamethylisochroman-6-yl)amino)nicotinic acid (38). To a 100 mL round-bottomed
flask equipped with a stir bar and charged with methyl ester 79 (1.0918 g, 2.854 mmol) suspended in
methanol (8.2 mL) was added a solution of potassium hydroxide (0.5468 g, 9.656 mmol) in water (0.52
mL). This reaction was stirred at reflux in an oil bath at 87 °C for 1.5h. The reaction was then cooled to
r.t. and acidified with 1IN HCI (80 mL). The solution was extracted with ethyl acetate (2 X 70 mL), and the
organic layers were dried over sodium sulfate and concentrated in vacuo to give a crude product that
was purified by column chromatography (25 mL SiOz, 30% ethyl acetate:hexanes to 60% ethyl
acetate:hexanes) to give pure 38 (0.7156 g, 68.0%) as a white crystalline solid, m.p. 280.4-282.1 °C: "TH NMR
(400 MHz, d6-DMSO) 6 12.48 (br s, 1H), 8.67 (d, ] =2.0, 1H), 7.80 (dd, ] =8.8, 2.0, 1H), 7.21 (s, 1H), 7.12 (s,
1H), 5.91 (br s, 1H), 4.11 (m, 1H), 3.66 (m, 1H), 3.50 (s, 2H), 1.99 (s, 3H), 1.48 (s, 3H), 1.47 (s, 3H), 1.17 (s,
3H), 1.13 (t, ] =7.2, 3H); 3C NMR (100.6 MHz, d6-DMSO)  166.7, 159.4, 150.7, 142.0, 140.9, 139.7, 138.1,
133.1, 128.3, 125.4, 114.6, 106.0, 74.5, 69.7, 44.2, 33.4, 29.6, 26.7, 17.0, 12.8; ES-MS (M+H)+ calcd for
C22H20N20:s 369.2178, found 369.2167.

2-(Ethyl(1,1,4,4,7-pentamethylisochroman-6-yl)amino)pyrimidine-5-carboxylic acid (39). To a 100 mL
round-bottomed flask equipped with a stir bar and charged with methyl ester 80 (0.4017 g, 1.048 mmol)
suspended in methanol (4.0 mL) was added a solution of potassium hydroxide (0.2080 g, 3.707 mmol) in
water (0.24 mL). This reaction was stirred at reflux in an oil bath at 87 °C for 1.5h. The reaction was then
cooled to r.t. and acidified with 1IN HCl (80 mL). The solution was extracted with ethyl acetate (2 X 70
mL), and the organic layers were dried over sodium sulfate and concentrated in vacuo to give a crude
product that was purified by column chromatography (25 mL SiOz, 40% ethyl acetate:hexanes) to give
pure 39 (0.2931 g, 75.7%) as a white crystalline solid, m.p. 249.0-250.3 °C: '"H NMR (400 MHz, d6-DMSO) 6
12.86 (br s, 1H), 8.86 (s, 1H), 8.65 (d, ] =2.0, 1H), 7.12 (s, 1H), 7.11 (s, 1H), 4.06-3.98 (sext, ] = 6.8, 1H), 3.83-
3.74 (sext, ] =6.8, 1H), 3.51 (d, ] =11.6, 1H), 3.48 (d, ] =11.2, 1H), 1.96 (s, 3H), 1.48 (s, 3H), 1.43 (s, 3H), 1.18
(s, 3H), 1.15 (t, ] = 6.8, 3H), 1.15 (s, 3H); 3C NMR (100.6 MHz, d6-DMSO) d 165.6, 161.7, 159.7, 141.1, 140.2,
139.9, 132.8, 127.6, 124.4, 113.4, 74.5, 69.8, 45.4, 33.3, 29.7, 29.6, 26.8, 26.6, 17.3, 12.6; ES-MS (M+H)+ calcd
for C21H2sN30s 370.2131, found 370.2122.

6-(Allyl(1,1,4,4,7-pentamethylisochroman-6-yl)amino)nicotinic acid (40). To a 100 mL round-bottomed
flask equipped with a stir bar and charged with methyl ester 81 (1.1035 g, 2.7972 mmol) suspended in
methanol (8.0 mL) was added a solution of potassium hydroxide (0.5389 g, 9.604 mmol) in water (0.61
mL). This reaction was stirred at reflux in an oil bath at 87 °C for 1.5h. The reaction was then cooled to
r.t. and acidified with 1IN HCI (90 mL). The solution was extracted with ethyl acetate (2 X 70 mL), and the
organic layers were dried over sodium sulfate and concentrated in vacuo to give a crude product that
was purified by column chromatography (25 mL SiOz, 30% to 60% ethyl acetate:hexanes) to give pure 40
(0.9411 g, 88.4%) as a white crystalline solid, m.p. 221.3-224.4 °C: 'H NMR (400 MHz, d6-DMSO) 6 12.52
(brs, 1H), 8.67 (d, J=1.6, 1H), 7.84 (dd, ] =9.2, 1.6, 1H), 7.19 (s, 1H), 7.12 (s, 1H), 6.02-5.92 (dddd, ] = 16.4,
10.4, 6.0, 6.0, 1H), 5.96-5.94 (d, ] =10.0, 1H), 5.16-5.11 (dd, J = 16.8, 1.6, 1H), 5.12-5.10 (dd, J = 10.0, 1.6, 1H),
4.74 (m, 1H), 4.18 (m, 1H), 3.49 (s, 2H), 1.99 (s, 3H), 1.44 (s, 6H), 1.13 (s, 6H); 3C NMR (100.6 MHz, d6-
DMSO) 8 166.6, 159.4, 150.6, 141.8, 139.8, 138.2, 134.1, 133.1, 128.2, 125.3, 117.4, 115.0, 106.1, 74.5, 69.7, 52.2,
33.3, 29.6, 26.6, 17.1; ES-MS (M+H)+ calcd for C2sH2N20s 381.2178, found 381.2176.

2-(Allyl(1,1,4,4,7-pentamethylisochroman-6-yl)amino)pyrimidine-5-carboxylic acid (41). To a 100 mL
round-bottomed flask equipped with a stir bar and charged with methyl ester 82 (0.3600 g, 0.9034 mmol)



suspended in methanol (3.5 mL) was added a solution of potassium hydroxide (0.1967 g, 3.506 mmol) in
water (0.24 mL). This reaction was stirred at reflux in an oil bath at 87 °C for 1.5h. The reaction was then
cooled to r.t. and acidified with 1IN HCl (80 mL) to give a precipitate. The precipitate was filtered and
washed with copious amounts of cold water to give a crude product that was purified by column
chromatography (25 mL SiOz, 40% ethyl acetate:hexanes) to give pure 41 (0.2366 g, 68.1%) as a white
crystalline solid, m.p. 203.1-205.1 °C: "TH NMR (400 MHz, d6-DMSO) 6 12.90 (br s, 1H), 8.87 (s, 1H), 8.68 (s,
1H), 7.10 (s, 2H), 6.03-5.93 (dddd, ] =16.8, 10.8, 6.4, 6.0, 1H), 5.17-5.12 (dd, ] = 16.8, 1.6, 1H), 5.15-5.12 (dd, ]
=104, 1.2, 1H), 4.73-4.68 (dd, ] =15.2, 6.0, 1H), 4.28-4.23 (dd, ] = 15.2, 6.8, 1H), 3.51 (d, ] = 11.6, 1H), 3.47 (d,
J=11.6, 1H), 1.99 (s, 3H), 1.49 (s, 3H), 1.46 (s, 3H), 1.12 (s, 6H); *C NMR (100.6 MHz, d6-DMSO) d 165.5,
161.8, 159.8, 140.9, 140.2, 140.0, 133.5, 132.8, 127.5, 124.4, 117.9, 113.8, 74.5, 69.7, 53.1, 33.3, 29.7, 29.6, 26.7,
26.6, 17.4; ES-MS (M+H)+ calcd for C2H2sNsOs 382.2131, found 382.2127.
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Scheme 11.

1,1,4,4,7-Pentamethyl-6-nitroisochroman (83). To a 100 mL round bottom flask equipped with a stir bar
and containing 1,1,4,4,7-pentamethylisochroman (45) (6.0185 g, 29.458 mmol) dissolved in acetic
anhydride (30.0 mL) cooled to 0 °C in an ice bath was added concentrated nitric acid (2.40 mL, 57.6
mmol), dropwise. After stirring at 0 °C for 20 min, the solution was poured into water (50 mL) and
extracted with ethyl acetate, and the combined organic layers were dried over sodium sulfate,
concentrated in vacuo to give a crude oil that was purified by column chromatography (150 mL SiO,
hexanes to 10% ethyl acetate:hexanes) to give pure 83 (7.2334 g, 98.5%) as a dull yellow crystalline solid,
m.p. 89.4-91.3 °C: 'H NMR (400 MHz, CDCL) & 7.93 (s, 1H), 6.99 (s, 1H), 3.58 (s, 2H), 2.56 (s, 3H), 1.53 (s,
6H), 1.28 (s, 6H); 3C NMR (100.6 MHz, CDCls) 6 147.4, 147.3, 142.0, 130.9, 129.7, 121.9, 75.0, 70.4, 33.9,
29.4, 26.7, 20.5; ES-MS (M+Na)+ caled for C1aH1sNOsNa 272.1263, found 272.1252.

1,1,4,4,7-pentamethylisochroman-6-amine (84). To a 300 mL round bottom flask equipped with a stir bar
and containing 1,1,4,4,7-pentamethyl-6-nitroisochroman (83) (3.04 g, 12.2 mmol) dissolved in ethyl acetate
(20.0 mL) was added 10% Pd/C (0.5975 g). The flask was fitted with a three-way glass stopcock to which
one side was connected to a balloon containing hydrogen gas, and the other side was connected to high
vacuum. The reaction flask was evacuated and back-filled with hydrogen gas three times and then
allowed to stir overnight at room temperature. After stirring overnight, the solution was filtered through
cotton to give 84 (2.67 g, 100%) as a dull yellow crystalline solid, m.p. 117.4-123.5 °C: "TH NMR (400 MHz,
CDCls) 6 6.82 (s, 1H), 6.79 (s, 1H), 5.37 (br s, 2H), 3.56 (s, 2H), 2.23 (s, 3H), 1.49 (s, 6H), 1.23 (s, 6H); 3C
NMR (100.6 MHz, CDCls) 8 141.4, 139.1, 134.4, 127.5, 122.5, 113.2, 74.8, 70.8, 33.6, 29.8, 26.9, 17.3; ES-MS
(M+H)+ caled for C1aH2NO 220.1701, found 220.1698.

Methyl 4-((1,1,4,4,7-pentamethylisochroman-6-yl)amino)benzoate (86). To a solution of 84 (5.3327 g,
24.314 mmol), 4-iodo-methylbenzoate 85 (6.5862 g, 25.13 mmol), Cs2COs (9.7904 g, 30.05 mmol), rac-
BINAP (1.2082 g, 1.9404 mmol) in toluene (28.0 mL) in a 250 mL round-bottomed flask was added
Pd2(dba)s (1.1442 g, 1.2495 mmol). The solution was sparged with nitrogen for 5 min., then a reflux
condenser was fitted to the flask, the atmosphere was evacuated and back-filled with nitrogen (three
times), and the reaction was heated to reflux with stirring in an oil bath (125-120 °C) for 22h. After
cooling the reaction to room temperature, excess cesium carbonate and other solid particulates were



filtered and washed with ethyl acetate, and the organic filtrate was concentrated in vacuo to give a crude
product that was purified by column chromatography (150 mL SiOz, 5% ethyl acetate:hexanes to 8% ethyl
acetate: hexanes) to give 86 (2.0851 g, 24.2%) as a crystalline solid, m.p. 152.3-172.6 °C: 'H NMR (400
MHz, CDCls) 7.91 (d, ] = 8.4, 2H), 7.68 (br s, 1H), 7.25 (s, 1H), 6.93 (s, 1H), 6.83 (d, ] =8.8, 2H), 3.86 (s,
3H), 3.58 (s, 2H), 2.20 (s, 3H), 1.54 (s, 6H), 1.22 (s, 6H); ES-MS (M+Na)+ calcd for C22H27NOsNa 376.1889,
found 376.1888.

Methyl 4-(methyl(1,1,4,4,7-pentamethylisochroman-6-yl)amino)benzoate (87). To a flame-dried, 100 mL
round-bottomed flask equipped with a magnetic stir bar was added a 60% dispersion of sodium hydride
in mineral oil (0.1994 g, 4.985 mmol). The dispersion of sodium hydride was washed with hexanes (3.0
mL, twice) and dried under vacuum and suspended in 3.0 mL of DMF under nitrogen. To this solution of
sodium hydride in DMF was added a solution of 86 (0.6378 g, 1.8045 mmol) in DMF (6.0 mL), and the
reaction was stirred for 15 min., and then methyl iodide (0.17 mL, 2.7 mmol) was added, and the reaction
was stirred for 1 h. The reaction was poured into water and extracted with ethyl acetate. The combined
organic layers were washed with brine, dried over sodium sulfate, filtered, and concentrated in vacuo to
yield a crude product that was purified by column chromatography (150 mL SiOz, 2% to 5% ethyl
acetate:hexanes) to give 87 (0.3366 g, 50.76%) as a waxy red crystalline solid: "H NMR (400 MHz, CDCls) o
7.85(d, J=9.2, 1H), 7.04 (s, 1H), 6.97 (s, 1H), 6.47 (d, ] = 8.8, 1H), 3.84 (s, 3H), 3.59 (s, 2H), 3.27 (s, 3H), 2.05
(s, 3H), 1.56 (s, 6H), 1.22 (s, 6H); 3C NMR (100.6 MHz, CDCls)  167.3, 152.4, 143.3, 142.2, 140.5, 133.4,
131.1, 128.2, 124.7, 117.5, 111.2, 75.0, 70.7, 51.4, 39.1, 33.7, 29.8, 27.0, 17.4; ES-MS (M+H)+ calcd for
C23H3NO:s 368.2226, found 368.2217.

Methy 4-(ethyl(1,1,4,4,7-pentamethylisochroman-6-yl)amino)benzoate (88). To a flame-dried, 100 mL
round-bottomed flask equipped with a magnetic stir bar was added a 60% dispersion of sodium hydride
in mineral oil (0.2025 g, 5.063 mmol). The dispersion of sodium hydride was washed with hexanes (3.0
mL, twice) and dried under vacuum and suspended in 2.6 mL of DMF under nitrogen. To this solution of
sodium hydride in DMF was added a solution of 86 (0.7119 g, 2.0141 mmol) in DMF (7.9 mL), and the
reaction was stirred for 15 min., and then ethyl iodide (0.25 mL, 3.1 mmol) was added, and the reaction
was stirred for 1 h. The reaction was poured into water and extracted with ethyl acetate. The combined
organic layers were washed with brine, dried over sodium sulfate, filtered, and concentrated in vacuo to
yield a crude product that was purified by column chromatography (150 mL SiOz, 5% ethyl
acetate:hexanes) to give 88 (0.4162 g, 73.4%) as a white crystalline solid, m.p. 95.5-98.4 °C: '"H NMR (400
MHz, CDCls) 87.82 (d, ] =9.2, 1H), 7.01 (s, 1H), 6.98 (s, 1H), 6.43 (d, ] =8.8, 1H), 3.83 (s, 3H), 3.66 (m, 2H),
3.59 (s, 2H), 2.04 (s, 3H), 1.56 (s, 6H), 1.25 (t, ] = 7.2, 3H), 1.22 (s, 6H); 2*C NMR (100.6 MHz, CDCl) d 167.3,
151.5, 142.1, 141.7, 140.6, 133.8, 131.3, 128.5, 117.2, 111.0, 75.0, 70.7, 51.4, 45.9, 33.7, 29.8, 26.9, 17.5, 12.5; ES-
MS (M+Na)+ caled for CasHs1NOsNa 404.2202, found 404.2201.

Methyl 4-(allyl(1,1,4,4,7-pentamethylisochroman-6-yl)amino)benzoate (89). To a flame-dried, 100 mL
round-bottomed flask equipped with a magnetic stir bar was added a 60% dispersion of sodium hydride
in mineral oil (0.1983 g, 4.958 mmol). The dispersion of sodium hydride was washed with hexanes (3.0
mL, twice) and dried under vacuum and suspended in 2.0 mL of DMF under nitrogen. To this solution of
sodium hydride in DMF was added a solution of 86 (0.6040 g, 1.709 mmol) in DMF (6.0 mL), and the
reaction was stirred for 15 min., and then allyl bromide (0.26 mL, 3.0 mmol) was added, and the reaction
was stirred for 1 h. The reaction was poured into water and extracted with ethyl acetate. The combined
organic layers were washed with brine, dried over sodium sulfate, filtered, and concentrated in vacuo to
yield a crude product that was purified by column chromatography (150 mL SiOz, 5% ethyl
acetate:hexanes) to give 89 (0.2935 g, 43.6%) as an oil: 'H NMR (400 MHz, CDCl3) 8 7.82 (d, ] =9.2, 1H),
7.05 (s, 1H), 6.97 (s, 1H), 6.46 (d, ] = 8.8, 1H), 6.01-5.91 (dddd, ] =17.2, 104, 5.6, 5.2, 1H), 5.31-5.26 (dd, ] =
17.2, 1.6, 1H), 5.25-5.22 (dd, ] =10.4, 1.6, 1H), 4.22 (m, 2H), 3.83 (s, 3H), 3.58 (s, 2H), 2.05 (s, 3H), 1.56 (s,
6H), 1.21 (s, 6H); 3C NMR (100.6 MHz, CDCls) 6 167.3, 151.7, 142.4, 142.1, 140.6, 133.5, 133.3, 131.1, 128.2,
125.5,117.7, 111.6, 75.0, 70.7, 54.5, 51.5, 33.7, 29.8, 26.9, 17.7; ES-MS (M+Na)+ calcd for CsHa1NOsNa
416.2202, found 416.2201.



4-(Methyl(1,1,4,4,7-pentamethylisochroman-6-yl)amino)benzoic acid (42). To a 100 mL round-bottomed
flask equipped with a stir bar and charged with methyl ester 87 (0.3023 g, 0.8226 mmol) suspended in
methanol (3.0 mL) was added a solution of potassium hydroxide (0.1707 g, 3.042 mmol) in water (0.26
mL). This reaction was stirred at reflux in an oil bath at 87 °C for 1.5h. The reaction was then cooled to
r.t. and acidified with 1N HCI (85 mL) to give a precipitate. The precipitate was filtered and washed with
copious amounts of cold water to give a crude product that was purified by column chromatography (25
mL SiO2, 30% to 50% ethyl acetate:hexanes) to give pure 42 (0.2323 g, 79.9%) as a white crystalline solid,
m.p. 273.3-275.0 °C: tH NMR (400 MHz, d6-DMSO)  12.16 (br s, 1H), 7.71 (d, ] = 8.8, 2H), 7.16 (s, 1H), 7.12
(s, 1H), 6.43 (d, ] = 8.4, 1H), 3.49 (s, 2H), 3.21 (s, 3H), 1.98 (s, 3H), 1.47 (s, 6H), 1.16 (s, 6H); 3C NMR (100.6
MHz, d6-DMSO) d 167.4, 151.9, 143.1, 142.0, 140.3, 132.9, 131.0, 128.2, 124.3, 117.8, 111.0, 74.5, 69.7, 33.4,
29.6, 26.7, 17.0; ES-MS (M+H)+ calcd for C22H2NOsNa 376.1889, found 376.1893.

4-(Ethyl(1,1,4,4,7-pentamethylisochroman-6-yl)amino)benzoic acid (43). To a 100 mL round-bottomed
flask equipped with a stir bar and charged with methyl ester 88 (0.3178 g, 0.8330 mmol) suspended in
methanol (2.6 mL) was added a solution of potassium hydroxide (0.1644 g, 2.93 mmol) in water (0.26 mL).
This reaction was stirred at reflux in an oil bath at 87 °C for 1.5h. The reaction was then cooled to r.t. and
acidified with 1IN HCl (85 mL) to give a precipitate. The precipitate was filtered and washed with
copious amounts of cold water to give a crude product that was purified by column chromatography (25
mL SiO2, 30% to 50% ethyl acetate:hexanes) to give pure 43 (0.2562 g, 83.7%) as a white crystalline solid,
m.p. 283.9-285.4 °C: tH NMR (400 MHz, d6-DMSO) 6 12.12 (br s, 1H), 7.69 (d, ] = 9.2, 2H), 7.18 (s, 1H), 7.07
(s, 1H), 6.40 (d, ] =8.8, 1H), 3.63 (br s, 2H), 3.50 (s, 2H), 1.98 (s, 3H), 1.47 (s, 6H), 1.16 (s, 6H) 1.14 (t, ] =7.2,
3H); 3C NMR (100.6 MHz, d6-DMSO) d 167.4, 151.1, 141.9, 141.3, 140.4, 133.4, 131.2, 128.3, 125.5, 117 .4,
110.8, 74.5, 69.7, 45.6, 33.3, 29.6, 26.7, 17.1, 12.3; ES-MS (M+H)+ calcd for C2sHsNOs 368.2226, found
368.2209.

4-(Allyl(1,1,4,4,7-pentamethylisochroman-6-yl)amino)benzoic acid (44). To a 100 mL round-bottomed
flask equipped with a stir bar and charged with methyl ester 89 (0.2611 g, 0.6635 mmol) suspended in
methanol (2.6 mL) was added a solution of potassium hydroxide (0.1927 g, 3.43 mmol) in water (0.26 mL).
This reaction was stirred at reflux in an oil bath at 87 °C for 1.5h. The reaction was then cooled to r.t. and
acidified with 1IN HCl (90 mL) to give a precipitate. The precipitate was filtered and washed with
copious amounts of cold water to give a crude product that was purified by column chromatography (25
mL SiO2, 30% to 50% ethyl acetate:hexanes) to gi: ve pure 44 (0.1936 g, 76.9%) as a white crystalline solid,
m.p. 244.5-246.5 °C: TH NMR (400 MHz, d6-DMSO) 6 12.17 (br s, 1H), 7.69 (d, ] = 8.8, 2H), 7.18 (s, 1H), 7.11
(s, 1H), 6.42 (d, ] =8.8, 1H), 5.99-5.90 (dddd, ] = 16.8, 104, 5.2, 5.2, 1H), 5.31-5.26 (d, ] = 17.2, 1.6, 1H), 5.21-
5.18 (d, ] =10.4, 1.6, 1H), 4.23 (br s, 2H), 3.49 (s, 2H), 1.99 (s, 3H), 1.47 (s, 6H), 1.15 (s, 6H); 3C NMR (100.6
MHz, d6-DMSO) d 167.3, 151.2, 142.0, 141.8, 140.4, 133.8, 133.1, 128.3, 125.1, 118.0, 117.0, 111.4, 74.5, 69.7,
54.1, 33.3, 29.6, 26.7, 17.3; ES-MS (M+H)+ calcd for C21Hz0NOs 380.2226, found 380.2225.
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SIR Chromatogram Spike Removal ON

SIR Smoothing ON
Smoothing window size (scans) 3

Number of smooths 2

Method Events:

Initial Stop Flow: No Change
Initial Switch 1: No Change

Timed Events Enabled

Event Time (Sec) Name Action
Instrument Parameters - Function 1:
Polarity ES+
Calibration Dynamic 2
Capillary (kV) 1.50
Cone (V) 10.00
Source Temperature (°C) 120
Probe Temperature (°C) 450
Calibration Temperature (°C) 0

Engineers Settings:
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LM 1 Resolution 0.00

HM 1 Resolution 0.00

Low Mass Ion Energy 1 -0.91

High Mass Ion Energy 1 0.14

Low Mass Position 0.69

High Mass Position -1.81

Low Mass Setup 0.63

High Mass Setup -6.13

Detector Gain Positive 1.0
Detector Gain Negative 1.0

Nominal Rod Polarity Negative
Dynamic Offset Positive Settings:
Dynamic Offset Low Mass Resolution 0.00
Dynamic Offset High Mass Resolution 0.00
Dynamic Offset Low Mass Ion Energy 0.00
Dynamic Offset High Mass Ion Energy -0.02

Dynamic Offset Negative Settings:

Dynamic Offset Low Mass Resolution -0.01
Dynamic Offset High Mass Resolution 0.21
Dynamic Offset Low Mass Ion Energy 0.00
Dynamic Offset High Mass Ion Energy 0.19

Dynamic Offset Settings:

Dynamic Offset Low Mass Position -0.71
Dynamic Offset High Mass Position -0.46
Dynamic Offset Low Mass Setup 0.55

Dynamic Offset High Mass Setup -0.04

Dynamic Offset Linearity Gain 4.80

Set Detector Gain 1.0

Instrument Readbacks

Capillary (kV) 1.50
Cone (V) 14.26
Source Temperature (°C) 120
Multiplier 375

Probe Temperature (°C) 450

Calibration Temperature (°C) 29
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Inter-scan delays:
Automatic Mode
MS Delay Table

R delay
<= 16.000 0.005
> 16.000 0.006

Health Check Failures:
All Health Checks Passed

Health Checks all enabled unless shown below:
Resolution Setup Required

Recalibration Required

Service Due

ACE Experimental Record

Inlet Method File: c:\masslynx\july 21.pro\acqudb\col4 pfp fa acn 5mins

————————————————————— Run method parameters mmmmmmmm -

Waters ACQUITY QSM
Solvent A Name: Water
Solvent B Name: Methanol
Solvent C Name: 0.1% FA
Solvent D Name: Acetonitrile
Low Pressure Limit: 0 psi
High Pressure Limit: 15000 psi
Seal Wash Period: 5.00 min
[Gradient Tablel]
Time (min) Flow Rate (mL/min) $%$A %$B %C %D Curve

1. Initial 0.500 0.0 0.0 95.0 5.0 Initial
2. 2.00 0.500 0.0 0.0 5.0 95.0 &6

3. 3.50 0.500 0.0 0.0 95.0 5.0 11

4. 5.00 0.500 0.0 0.0 95.0 5.0 11
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Comment :

Flow Ramp Rate: 0.45 min

D Solvent Selection (if supported): No Change
System Pressure Data Channel: No
Flow Rate Data Channel: No

%A Data Channel: No

%B Data Channel: No

%$C Data Channel: No

%D Data Channel: No

Primary Data Channel: No
Accumulator Data Channel: No
Degasser Data Channel: No
Gradient Start: At Injection
Gradient Start Volume: 0 uL
Gradient Start Time: 0.00 min
Participate in pre-analysis: No

Waters Acquity CM

Target Column Temperature: 50.0 C
Temperature Alarm Band: 5.0 C

No
Column Valve Position: Column 4
Equilibration Time: 0.1 min
External Valve 1: No Change
External Valve 2: No Change
External Valve 3: No Change
Comment :
Column Temperature Data Channel: No
Preheater Temperature Data Channel: No

Waters Acquity PDA
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Run Time: 5.00 min

PDA Detector Type: UPLC LG 500 nm

Lamp: On
Sampling Rate: 20 points/sec

Filter Time Constant: 0.2000 sec

Exposure Time: Auto msec

Interpolate 2nd order filter Region: No

Use UV Blocking Filter: Yes
3D Channel. ..

Range: 210 - 499
Resolution: 2.4 nm
Channel 1...

Data Mode: Absorbance at 214
Resolution: 2.4 nm
Channel 2...

Data Mode: Absorbance at 260
Resolution: 2.4 nm
Channel 3...

Data Mode: Absorbance at 350
Resolution: 2.4 nm

Initial Switch 1: No Change
Initial Switch 2: No Change

Waters ACQUITY FTIN AutoSampler
Run Time: 5.00 min

Comment :

Load Ahead: Disabled

Loop Offline: Automatic min
Wash Solvent Name: Weak Wash
Pre-Inject Wash Time: 0.0 sec
Post-Inject Wash Time: 6.0 sec
Purge Solvent Name: Strong Wash
Dilution: Disabled

Dilution Volume: 0 uL

Delay Time: 0 min

Dilution Needle Placement: Automatic mm

Target Column Temperature: Off C
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Target Sample Temperature: 10.0 C

Sample Temperature Alarm Band: Disabled
Syringe Draw Rate: Automatic

Needle Placement: 2.0 mm

Pre-Aspirate Air Gap: Automatic
Post-Aspirate Air Gap: Automatic

Column Temperature Data Channel: No

Room Temperature Data Channel: No

Sample Temperature Data Channel: No

Sample Organizer Temperature Data Channel: No
Sample Pressure Data Channel: No

Preheater Temperature Data Channel: No

Seal Force Data Channel: No

No Injection Mode Enabled: No

Autoaddition Mix Stroke Cycles: Automatic
Autoaddition Mix Stroke Volume: Automatic uL
Run Events: Yes

Sample Run Injection Parameter

Injection Volume (ul) - 2.00

Firmware Version: 1.60.260 (Jul 9 2013)
Software Version: 1.60.1897

Checksum: 0xa9c8el38

Serial Number: D17QSMS62A

Minimum System Pressure: 2958.0 psi
Maximum System Pressure: 5886.0 psi
Average System Pressure: 4651.0 psi
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Software Version: 1.60.1774
Firmware Version: 1.60.364 (Sep 20 2013)
Checksum: 0x35d5392b

Serial Number: D17SDI835G

Sample Syringe Size: 100.0
Extension Loop Size: 0.0

Needle Size: 30.0

Minimum Sample Temperature: 9.9
Maximum Sample Temperature: 10.2
Average Sample Temperature: 10.1
Minimum Column Temperature: -0.2
Maximum Column Temperature: 0.0
Average Column Temperature: -0.2

Software Version: 1.60.2072

Firmware Version: 1.65.142 (Apr 02 2015)
Checksum: 0x18bfb4ea

Serial Number: D17CMP604G

Valve Position: 4

Minimum Column Temperature: 50.0
Maximum Column Temperature: 50.0
Average Column Temperature: 50.0
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Valve Current Position: 4
Failed to retrive Active eCord ColumnData Data

------------------- Generic Instrument Postrun Report ---------------

Software Version: 1.60.1390

Firmware Version: 1.60.6169 (Aug 13 2013)
Checksum: 0xdcfe9340

Serial Number: B17UPD132A

Lamp On/Off Event: No

Lamp Life: 3230.00 hours

Lamp Serial Number: 000133684

Exposure Time: 50.000 msec

Lambdal: 187.360

Lambda512: 502.647

Flow Cell Type: Analytical LG

Flow Cell Path Length: 10.000 mm

Flow Cell Volume: 0.500 microliters

Flow Cell Serial Number: PDA10-15625
Flow Cell Part Number: 205015017

Optics Temperature Stabilzation Setting: Normal Temperature

---------------------------- 000 -—------mmmmmmm oo

Function 1

Scans in function: 601

Cycle time (secs): Automatic
Scan duration (secs): 0.495
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Inter Scan Delay (secs): Automatic

Start and End Time (mins) : 0.000 to 5.000

Ionization mode: ES+

Data type: Accurate Mass

Function type: Scan

Mass range: 105 to 600

Function 2

Scans in function: 6001
Function type: Diode Array
Wavelength range (nm) : 210 to 499
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210826_CW-VI-167 (2) PDACN2 260nm@2.4nm
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210826_CW-VI-201-pos (2) PDA Ch2 260nm@2.4nm
Range: 1e-1
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NAME CWVI-195
EXPNO 1
PROCNO 1
Date_ 20181010

Time 14.42
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT DMSO

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 4

DW 60.800 usec
DE 6.50 usec
TE 292.2 K

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

Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
SI 32768

SF 400.1300034 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00




CWVI-195 8
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EXPNO 2
PROCNO 1
Date_ 20181010
Time 14.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgig30
TD 65536
SOLVENT DMSO
NS 6036
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3631988
RG 2050
DW 20.800
DE 6.50
_ TE 292.4
N D1 2.00000000
D11 0.03000000
“ TDO 1
GQzH ======== CHANNEL f1 ====
NUC1 13C
23 Pl 8.25
PL1 -2.10
PL1W 60.29227829
SFO1 100.6228298
======== CHANNEL f2 ====
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00
PL2 0.50
PL12 16.21
PL2W 12.76071072
PL12W 0.34266910
SFO2 400.1316005
SI 32768
SF 100.6128128
WDW EM
SSB 0
1B 1.00
\; GB 0
1N N | =
i _ T 2 T ¥ T 2 I T _ ! T T
200 180 160 140 120 60 40 20

ppm

MHz

Hz
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NV S W= H
PROCNO 1
Date_ 20181010
Time 10.04
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
| AQ 3.9846387 sec
| | RG 4
i DW 60.800 usec
Z/q\;4/ i DE 6.50 usec
L/(MH/ ﬂ TE 291.9 K
o | D1 1.00000000 sec
COH | TDO i
24 | ======== CHANNEL fl ========
NUC1 1H
Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300034 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
pC 1.00
A b% \;h‘ »\\Lﬁr ﬁLﬁ;»v

e v v . e prv T e e o e e e e rrerreey e . e i — -
AQAmAAAmAmAAAO
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——131.87
——128.59
—124.73
—113.29

NAME CWVI-159
EXPNO 2
PROCNO 1
Date_ 20181010

Time 10.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgig30

TD 65536
SOLVENT DMSO

NS 118

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050

DW 20.800 usec
DE 6.50 usec
TE 292.1 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 8.25 usec
PL1 -2.10 dB
PL1W 60.29227829 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6

NUC2 1H
PCPD2 90.00 usec
PL2 0.50 dB
PL12 16.21 dB
PL2W 12.76071072 W
PL12W 0.34266910 W
SFO2 400.1316005 MHz
ST 32768

SF 100.6128113 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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/ /\\ EXPNO 1
PROCNO 1
Date 20181010
Time 20.50
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 4
_ ! DW 60.800 usec
DE 6.50 usec
N Z/ TE 292.6 K
/ﬂ”(muﬁ/ D1 1.00000000 sec
N TDO 1
2 COo,H
| ======== CHANNEL fl ========
25 NUC1 1H
} Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300031 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB .0
PC 1.00
b Lﬁ/r‘ | #t;ﬁrl
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o - [ofw] 13 ||
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CWVI-155

_——165.58
— —162.38
——159.40
145,36
142,27
T~—141.91
>
—=333.72
39.52
38.99
34.56
34.12
33.80
31.62
31.54

z
X

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG
_ DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2

200

! [ ! I ’ | ! I ! 1 ’ i ' o

_
180 160 140 120 100 80 60 40 20 0

CWVI-155
2

1
20181010
20.54
spect

5 mm PABBO BB-

zgig30
65536

DMSO

658

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

292.4
2.00000000
0.03000000

-2.10
60.29227829
100.6228298

16.21
12.76071072
0.34266910
400.1316005
32768
100.6128120
EM

0

1.00

0

1.40
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MHz

Hz



CWVI-141 f6-f13 (pure) g
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NAME CWVI-141
EXPNO 1
PROCNO 1
Date_ 20180711
Time 14.27
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 4
i DW 60.800 usec
O | DE 6.50 usec
COsH | TE 294.5 K
| D1 1.00000000 sec
26 TDO 1
o ======== CHANNEL f1 ========
NUC1 1H
Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I g EF.TLCﬁV
R B R L I [romrTeT D T U T i N
10 9 8 7 6 5 4 3 2 1 ppm
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CWVI-141 f6-£f13
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EXPNO 2
PROCNO 1
Date_ 20180711
Time 14.33
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gig30
TD 65536
SOLVENT CDC13
NS 129
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3631988
RG 2050
DW 20.800
DE 6.50
TE 294.8
D1 2.00000000
D11 0.03000000
OOMI TDO 1
26 ======== CHANNEL fl ====
NUC1 13C
Pl 8.25
PL1 -2.10
PL1W 60.29227829
SFO1 100.6228298
======== CHANNEL f2 ====
CPDPRG2 waltzle
NUC2 1H
PCPD2 90.00
PL2 0.50
PL12 16.21
PL2W 12.76071072
PL12W 0.34266910
SFO2 400.1316005
SI 32768
SF 100.6127722
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40
| | 3 1 E | [ | o | i | I :
180 160 140 120 80 60 40 20 0 ppm

MHz

Hz



CWVI-143
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././%./\;X\g\_\ /_ /\ \\ NAME CWVI-143
EXPNO 1
PROCNO 1
Date 20181009
Time 10.37
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685
FIDRES 0.125483
AQ 3.9846387
RG 4
DW 60.800
DE 6.50
TE 291.9
D1 1.00000000
TDO il
======== CHANNEL fl ====
NUC1 1H
Pl 14.75
PL1 0.50
PL1W 12.76071072
SFO1l 400.1324710
SI 32768
SF 400.1300099
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00
U J Lﬁl P ;ﬁf&Lpﬁigfb
R, - e : T e tmerrrrre e ot . e
10 9 8 7 6 2 1 ppm
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CWVI-143

33.62
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27.10
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20.11
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200

T f T
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NAME CWVI-143
EXPNO 2
PROCNO 1
Date_ 20181009

Time 10.43
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG z2gig30

TD 65536
SOLVENT CDC13

NS 141

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050

DW 20.800 usec
DE 6.50 usec
TE 292.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 8.25 usec
PL1 -2.10 dB
PL1W 60.29227829 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzle

NUC2 1H
PCPD2 90.00 usec
PL2 0.50 dB
PL12 16.21 dB
PL2W 12.76071072 W
PL12W 0.34266910 W
SF02 400.1316005 MHz
SI 32768

SF 100.6127736 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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NAME CWVI-145
EXPNO 1
PROCNO 1
Date_ 20181009
Time 10.52
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685
FIDRES 0.125483
AQ 3.9846387
RG 4
DW 60.800
DE 6.50
TE 291.8
D1 1.00000000
TDO 1
======== CHANNEL f1l ====
NUC1 1H
Pl 14.75
PL1 0.50
PL1W 12.76071072
SFO1 400.1324710
SI 32768
SF 400.1300099
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00
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CWVI-145

144.94
141.58
141.56
139.05
136.77
135.85
131.28
130.65
126.87
126.84
126.78
126.38
126.37
126.27
124.92
122.20
120.05

—\ke=

_
200

Co<)

BRUKER

(<D

NAME
EXPNO
PRCCNO
Date__
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2
SI

SiE
WDW
SSB
LB

GB

PC

CHANNEL f£2

CWVI-145
2

1
20181009
11.14
spect

5 mm PABBO BB-

zgig30
65536
CDC13

478

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

292.2
2.00000000
0.03000000

-2.10
60.29227829
100.6228298

waltzle

1H

90.00

0.50

16.21
12.76071072
0.34266910
400.1316005
32768
100.6127729
EM

0

1.00

0

1.40

Hz



3.620
—2.130
—1.586
—1.263
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NAME CWVI-149
EXPNO 3
PROCNO 1
Date_ 20181023

Time 12.35
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 4

DW 60.800 usec
DE 6.50 usec
TE 292.1 K

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

Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
SI 32768

SF 400.1300099 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB

0
pPC 1.00

......................................................
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EXPNO 4
PROCNO 1
Date 20181023
Time 12.43
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgig30
TD 65536
SOLVENT CDC13
NS 213
DS 4q
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 292.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO il
======== CHANNEL fl ========
NUC1 13C
P1 8.25 usec
PL1 -2.10 dB
PL1W 60.29227829 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl1l6
NUC2 1H
PCPD2 90.00 usec
PL2 0.50 dB
PL12 16.21 dB
PL2W 12.76071072 W
PL12W 0.34266910 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127736 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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CWVI-151 8
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/ rlhﬂmwwwwwy\ /mvwwmmmmWHW\L A i NAME CWVI-151
EXPNO il
PROCNO il
Date 20181009
Time 12.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDbC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
O | AQ 3.9846387 sec
| RG 4
DW 60.800 usec
DE 6.50 usec
O O CO,H TE 292.0 K
o D1 1.00000000 sec
_ TDO 1
80 ======== CHANNEL f1l ========
NUC1 1H
Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
h J ,F ;h L»;r »;_Ehr
[ A T T R =t EaS _ _ S RS s [T LSO Eat i
10 9 8 7 6 5 4 3 2 1 ppm
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143.47
141.58
140.29
134.09
128.16
128.02
127.39
127.19
126.76
124.33
124.10
121.92
111.71
——33.63
—29.76
——27.03
—20.26
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N4 N/

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS
DS
SWH
FIDRES
AQ

(@) RG
& DW
DE

TE
O D11
TDO

30

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2
SI

SF
WDW
SSB

— T 1 T - 1 - 1 - T "~ T "~ T " 1T "~ T
200 180 160 140 120 100 80 60 40 20 0 ppm

CWVI-151

2

1

20181009
12.14
spect

5 mm PABBO BB-
zgig30
65536
CDC13

117

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

292.3
2.00000000
0.03000000
1

CHANNEL f1 ====

-2.10
60.29227829
100.6228298

16.21
12.76071072
0.34266910
400.1316005
32768
100.6127736
EM

0

1.00

0

1.40

BRUKER
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MHz

Hz



CWVI-153

10.374

3.535

Co><")

BRUKER

L

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

...........................

.........

CHANNEL f1

CWVI-153
1

1
20181009
12.23
spect

5 mm PABBO BB-

zg30
65536
CDC13

16

2
8223.685
0.125483
3.9846387
4

60.800
6.50
292.0
1.00000000

1H

14.75

0.50
12.76071072
400.1324710
32768
400.1300099
EM

0

0.30

0

1.00



CWVI-153

——169.69

—161.95

31

s L

C><)

T™—112.93

——108.33
77.32
77.00
76.69
38.96
34.93
34.81
34.19
34.11
31.94

__—114.15
31.82
—17.11

Z
D

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2
SI

SF
WDW
SSB

A = A

200

_
180

|
160

T T

140

120

| ’ I ’ 1 ' I i I ? I B

100 80 60 40 20 0 ppm

CHANNEL f£2

CWVI-153
)

1
20181010
5.34
spect

5 mm PABBO BB-

zgig30
65536
CDC13
16384

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

292.3
2.00000000
0.03000000

-2.10
60.29227829
100.6228298

waltzlé

1H

90.00

0.50

16.21
12.76071072
0.34266910
400.1316005
32768
100.6127736
EM

0

1.00

0

1.40

BRUKER

LS )

MHz

Hz
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— 887777776655555555555554444222221zE\E CWVI=173
| TS e— ——— X H
PROCNO 1
Date 20181010
Time 13.45
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 4
DW 60.800 usec
ﬂ\ﬁﬂu DE 6.50 usec
N N TE 292.2 K
N D1 1.00000000 sec
_ » DO 1
COxH ======== CHANNEL fl ========
NUC1 1H
32 Pl 14.75 usec
= PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300034 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
] L CL
e Ranasars Rasasares: oanires Rhaasans [ Raaasuars Raacasacy e Raassases Raaascaas e [ T R Raaazanoy Rea
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
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CWVI-173 g
(=)} (e} N MWOVDOMOW ANW —
\Xs] [Vp) WoOooN—A—=unqNn Mo — VMmO NdORO ™~ N
g 8 ESTEsCREE S o SASRRARR8IREE BRUKER
o [Te] W<T<rMMOOMNANN - o NN ™
fur i S S S S S S B — HITOOMOMO MO MO M AHI\.L””VA““I’I“V
NN AV a4 - s
EXPNO 2
PROCNO 1
Date_ 20181010
Time 13.52
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgig30
D 65536
SOLVENT DMSO
NS 426
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
ﬂ\»ﬂu DE 6.50 usec
TE 292.4 K
NNy D1 2.00000000 sec
_ D11 0.03000000 sec
TDO 1
2 CO,H
======== CHANNEL fl ========
32 NUC1 13C
Pl 8.25 usec
PL1 -2.10 dB
PL1W 60.29227829 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzleé
NUC2 1H
PCPD2 90.00 usec
PL2 0.50 dB
PL12 16.21 dB
PL2W 12.76071072 W
PL12W 0.34266910 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6128121 MHz
WDW EM
SSB 0
LB 1.00 Hz
: _ GB 0
RNy _ , | h pC 1.40
| T I [ X | T i | . I
200 180 160 140 120 60 40 20 ppm



CWVI-163 g
% 8965046906511561309094176082940512u”:xmm
fos} O~ 0N A0~ OWNITMNMWOWWOWITITANANDTNONHDEO OO O W g
. 8620000999999999111177772211555449
M 8877666555555555555544444444222221z>zm CWVI-163

EXPNO il

_ rlLHHwmMWMMMHHHHHH“HWRJIIIIIIJJ S 3
Date_ 20181010

Time 10.51

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

TD 65536

SOLVENT DMSO

NS 16

DS 2

SWH 8223.685

FIDRES 0.125483

AQ 3.9846387

RG 4

ﬁ\nﬂu DW 60.800
DE 6.50

N Z/, TE 292.0
/jmlyuh/ D1 1.00000000
N TDO 1

Z>CO,H

======== CHANNEL fl ====

33 NUC1 1H
Pl 14.75

PL1 0.50

PL1W 12.76071072

SFO1 400.1324710

SI 32768

SF 400.1300034

WDW EM

SSB 0

LB 0.30

GB 0

pC 1.00

: Il A Jy 7 | h

rreTrTerTr S REAAraases e RASasazos R R Rassszscs [P _ ......... RiAsazacs e e RAsasanay e RAsasaacs T _

15 14 13 12 1 10 9 m 5 4 3 2 ‘_ ppm
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CWVI-163

——165.58
——161.87

143.14
143.06
40.15

39.94
39.52

53.20
39rNl3)
39.31
34.66
33.74
33.69
31.69
31.60
31.50
17.40

Co<)

(<D

——139.52
__—133.60
=——132.27
——128.52

TT—125.57
——117.83

T—159.78
—113.72

<

= =

NAME CWVI-163
EXPNO 2
PROCNO 1
Date_ 20181010
Time 11.00
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgig30
TD 65536
SOLVENT DMSO
NS 200
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3631988
RG 2050
DW 20.800
DE 6.50
TE . 292.3
D1 2.00000000
D11 0.03000000
TDO 1
======== CHANNEL f1l ====
NUC1 13C
Pl 8.25
PL1 -2.10
PL1W 60.29227829
SFO1 100.6228298
======== (CHANNEL f2 ====
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00
PL2 0.50
PL12 16.21
PL2W 12.76071072
PL12W 0.34266910
SFO2 400.1316005
ST 32768
SF 100.6128106
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40

’ I X 1 : [

200 180 160

ppm

MHz

Hz
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Mw CONNWOUITSTAONONOODNNIDILSOA~OOVOITO AT OUW OO~
— O~ OEENOA~OVOINITMNMANONOODWOWNHDODW®HOODO G O W N W
4 ﬁ/,b 7an4_44QJQJQJQJQ,Q,QJQJRVQVQV9H7H7H7_1*1¢7HRVRvQVA‘A‘Q,QJGV7L A“l.“”VA““"Lv

N NAME CWVI-197

— 77_/76655555555555555555422222111_I_ EXPNO 1

/%].%\%\&\\\\ PROCNO 1

Date_ 20181010

Time 20.29

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 2g30

TD 65536

SOLVENT DMSO

NS 16

DS 2

SWH 8223.685

FIDRES 0.125483

AQ 3.9846387

RG 4

DW 60.800

ﬁ\hﬂ” DE 6.50

N TE 292.2

i D1 1.00000000
TDO 1
CO,H
4

======== CHANNEL fl1 ====
NUC1 18
3 p1 14.75
: PL1 0.50
PLIW 12.76071072
SFO1 400.1324710
ST 32768
SF 400.1300034
WDW EM
SSB 0
LB 0.30
GB 0
pC 1.00
e Jo CC:[

BRUKER

Hz



CWVI-197 8
K g o L SASRRNAREIRREEN BRUKER
(Ve NS =M MMANNA A A FOTATOTOOOT T MM~
— e g A S B B B SR S LT OO A A”\.L”UYA“F"“V
L INENAZ Y N e
EXPNO 2
PROCNO 1
Date_ 20181010
Time 20.34
INSTRUM spect
PROBHD 5 mm PABBO BBR-
PULPROG zgig30
TD 65536
SOLVENT PMSO
NS 230
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
Dw 20.800 usec
ﬁ\ﬁﬂu DE 6.50 usec
N TE 292.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO
CO,H !
======== CHANNEL fl ========
34 NUC1 13C
Pl 8.25 usec
PL1 -2.10 dB
PL1W 60.29227829 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 0.50 dB
PL12 16.21 dB
PL2W 12.76071072 W
PL12W 0.34266910 W
SF02 400.1316005 MHz
SI 32768
SF 100.6128121 MHz
WDW EM
SSB 0
LB 1.00 Hz
| :_ _:__ ﬁ - _ v 0
. o P o relapivoibrniomslinioy W ——— S iy
I 4 I | T [ I T T
200 180 160 140 120 80 60 40 20 ppm
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M_ AW ANMONMS A NOOF HOWNW ANDONMSON®DLODNTO W uxc:mm
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. 7332200009999999998111111115555544 g
M 8_/77777775555555555555555554422222 NAME CWVI-161
SSSSS EXPNO 1
7 %féﬂ%\ . L
Date 20181010
Time 10.36
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 8223.685
FIDRES 0.125483
AQ 3.9846387
RG 4
DW 60.800
ﬂ\nﬂu DE 6.50
TE 292.0
N A D1 1.00000000
J_\y 700 1
L CO,H ==—===== CHANNEL f1 ====
NUC1 1H
35 Pl 14.75
PL1 0.50
PL1W 12.76071072
SFO1 400.1324710
SI 32768
SF 400.1300034
WDW EM
SSB 0
1B 0.30
GB 0
PC 1.00
L? J L 1 A » Lgdt’

il i [T T T P [T T T T e [ [ T T [ [

15 14 13 12 11 10 9 3 7 6 5 4 3 2 1 ppm
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——165.50
—162.19
———159.52
——142.40
TT~—140.66
——133.86

_—145.25

NS e

EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

CO.H

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2

_ : T : T ! v _ ' - T " T ’ T 1 T
200 180 160 140 120 100 80 60 40 20 0 ppm

CWvI-161
2

1
20181010
10.44
spect

5 mm PABBO BB-
zgig30
65536
DMSO

169

4
24038.461
0.366798
1.3631988

292.2
2.00000000
0.03000000

i

CHANNEL f1l ====

-2.10
60.29227829
100.6228298

CHANNEL £2 ====

waltzleé

1H

90.00

0.50

16.21
12.76071072
0.34266910
400.1316005
32768
100.6128121
EM

0

1.00

0

1.40

o wn
O
— -
[seNse)

e

Hz



CWwvi-171

12.506

—8.680

Co<)
(<)

NAME CWVI-171

NN Recvo W

Date 20181010
Time 11.45
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 8223.685
FIDRES 0.125483
RO 3.9846387
RG 4
DW 60.800
| DE 6.50
N.__N TE 292.1
/:H(Uwﬁ/ D1 1.00000000
TDO 1
=
COzH ======== CHANNEL f1l ====
36 NUC1 1H
- Pl 14.75
PL1 0.50
PL1W 12.76071072
SFO1 400.1324710
ST 32768
SF 400.1300034
WDW EM
SSB 0
1B 0.30
GB 0
BC 1.00
I\ F L L UL
AN Rk iatek [rrTTrTe [rererTy it i e frepi e aRdaadid iaddadi Mdbiiiond idaiasa i P i e
15 14 13 12 11 10 9 8 7 6 4 2 1 ppm
. Lo J 1 AR
I~ ~ T |~ o 9_1 o) [o]ow]
|® @ T. 2 i _9.0. 1%0_?
=] < - [a] [~ — =t ™| (ww]

BRUKER
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CWvi-171

—166.77

——159.99

—150.69

141.50

141
_™-140.88

142.21

T~137.99

m

——132.76
—128.31

—124.41

g ]

—114.70

—106.04

Co<)

BRUKER

L5 )

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

CPDPRG2
NUC2
PCPD2
PL2

200

I

180

I

160

_
140

120

CWVI-171
2

1
20181010
11.50
spect

5 mm PABBO BB-

zgig30
65536

DMSO

663

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

292.2
2.00000000
0.03000000

-2.10
60.29227829
100.6228298

16.21
12.76071072
0.34266910
400.1316005
32768
100.6128113
EM

0

1.00

0

1.40

MHz

Hz
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BRUKER
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NAME CWVI-157
EXPNO 1
PROCNO 1
Date_ 20181010

Time 10.18
INSTRUM spect
PROBHD S5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT DMSO

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 4

DW 60.800 usec
DE 6.50 usec
TE 291.9 K

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

Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
ST 32768

SF 400.1300034 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

CWVI-157
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CWvVI-157
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BRUKER

<O

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2
Sl

SF
WDW

SSB
LB
GB
PC

I S A (AN N AR A D A T
200 180 160 140 120 100 80 60 40 20

CWVI-157

2

il

20181010
10.22
spect

5 mm PABBO BB-
zgig30
65536

DMSO

201

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

292.1
2.00000000
0.03000000

-2.10
60.29227829
100.6228298

16.21
12.76071072
0.34266910
400.1316005
32768
100.6128113
EM

0

1.00

0

1.40

MHz

Hz



CWVI-169

12.480

38

8.675
8.670
7.819
7.813
7.796
7.791
7.214
7.128

Z

AN

-—5.911

........

CWVI-169
1

1
20181010
13.13
spect

5 mm PABBO BB-
2930
65536
DMSO

16

2
8223.685
0.125483
3.9846387
4

60.800
6.50

292.1
1.00000000

0.50
12.76071072
400.1324710

32768
400.1300034
EM

0

0.30

0

1.00

i

Hz



CWVI-169 g
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EXPNO 2
PROCNO il
Date 20181010
Time 13.20
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gig30
D 65536
SOLVENT DMSO
NS 443
DS 4
SWH 24038.461
FIDRES 0.366798
j-Xo) 1.3631988
RG 2050
ﬂ\\ DW 20.800
DE 6.50
N N TE 292.4
_ L , D1 2.00000000
D11 0.03000000
O Z > Cco,H DO 1
38 ======== CHANNEL fl ====
= NUC1 13¢C
Pl 8.25
PL1 -2.10
PL1W 60.29227829
SFO1 100.6228298
======—= CHANNEL f2 ====
CPDPRG2 waltzlé
NUC?2 1H
PCPD2 90.00
PL2 0.50
PL12 16.21
PL2W 12.76071072
PL12W 0.34266910
SFO2 400.1316005
SI 32768
SF 100.6128113
WDW EM
SSB 0
LB 1.00
_ A GB 0
LWL _ | . . e 1.40
7 T ; T _ . _ _ _ T T T : T T
200 180 160 140 120 100 80 40 20 ppm

MHz

Hz
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Date 20181010
Time 12.28
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
[ AQ 3.9846387 sec
ﬂ\\ i RG 4
i DW 60.800 usec
N N [ DE 6.50 usec
/ﬂﬂzhwﬁ/ | TE 292.1 K
@) N | D1 1.00000000 sec
Z CO.H | TDO 1
|
39 | ======== CHANNEL fl ========
A NUC1 1H
Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
ST 32768
SE 400.1300034 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A & 1 I U
e [ e [ Riaasazas aaanaiis [ e RAanasass e Raaasazes Rhaasarts: e P Raaaaa
14 13 12 11 10 9 8 7 6 5 4 3 2 i ppm
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CWVI-165 g

——165.61
—161.77
—T™—159.77
141.17
140.28
139.96
—132.87
—127.66
——124.46
——113.46
——74.55
——69.81
—45.44
—17.32
—12.65

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES

. 5
r RS
i DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2
SI

SF
WDW
SISB

) R ] , il L _ &
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200 180 160 140 120 100 80 60 40 20 0 ppm

CWVI-165
2

1

20181010
12.46
spect

S mm PABBO BB-
zgig30
65536

DMSO

354

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

292.4
2.00000000
0.03000000

-2.10
60.29227829
100.6228298

16.21
12.76071072
0.34266910
400.1316005
32768
100.6128113
EM

0

1.00

0

1.40
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CWVI-175 8
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M 8877777766555555555555555443222221ZPZM__ CWVI-175
PROCNO 1
Date 20181010
Time 14.15
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 4
ﬁ\»ﬂu DW 60.800 usec
DE 6.50 usec
N Ns TE 292.2 K
/d”l“”ﬁ/ D1 1.00000000 sec
| TDO 1
Q Z>coH |
======== CHANNEL fl ========
40 NUC1 1H
— = Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300034 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
pPC 1.00
P _ A % ;g!ErL LC(

..................




MHz

Hz

CWVI-175 g
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EXPNO 2
PROCNO 1
Date_ 20181010
Time 14.22
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 29ig30
TD 65536
SOLVENT DMSO
NS 379
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3631988
RG 2050
ﬂ\»ﬂv DW 20.800
N N V DE 6.50
_ B _ TE 292.4
m D1 2.00000000
o 2 CoH | D11 0.03000000
m TDO 1
40 _,
==———==— CHANNEL fl ====
NUC1 13C
Pl 8.25
PL1 =510
PL1W 60.29227829
SFO1 100.6228298
===—==—= CHANNEL f2 ====
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00
PL2 0.50
PL12 16.21
PL2W 12.76071072
PL12W 0.34266910
SFO2 400.1316005
SI 32768
SF 100.6128121
WDW EM
SSB 0
LB 1.00
ol |l . o
. L] _ Ll _ | | N | 1l s 1.40
1 A R — L S — _ T " m ;
200 180 160 140 120 100 80 80 40 20 0 ppm



CWVI-167

12.909

CWVI-167
il

il

20181010
12.58
spect

5 mm PABBO BB-
2g30

65536

DMSO

16

2

8223.685
0.125483
3.9846387
4

60.800
6.50

292.2
1.00000000

0.50
12.76071072
400.1324710

32768
400.1300034
EM

0

0.30

0

1.00

Hz



—69.76

C><)

EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2

CWVI-167

W\ VI

N W

z/_ﬂ/zU/ |

9 ZSCOH |

41 |

’ | ! I I ' I

200 180 160 140 120

20 0 ppm

CWVI-167
2

1

20181010
13.04
spect

5 mm PABBO BB-
zgig30
65536

DMSO

161

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

292.4
2.00000000
0.03000000
1

CHANNEL f1 ====

~2.10
60.29227829
100.6228298

12.76071072
0.34266910
400.1316005
32768
100.6128113
EM

0

1.00

0

1.40

BRUKER

N\ WD

MHz

Hz



CWvIi-201

12.165

C <)

NN\ Ee

Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

™

2 1 ppm

BRUKER

.

CWVI-201
1

1

20181010
22.23
spect

5 mm PABBO BB-
zg30

65536

DMSO

16

2

8223.685
0.125483
3.9846387
4

60.800
6.50

292.2
1.00000000
il

CHANNEL f1 ====

0.50
12.76071072
400.1324710

32768
400.1300034
EM

0

0.30

0

1.00

Hz



CWVI-201 8
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EXPNO 2
PROCNO 1
Date_ 20181010
Time 22.29
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gig30
TD 65536
SOLVENT DMSO
NS 14728
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
_ I DW 20.800 usec
DE 6.50 usec
N TE 292.4 K
D1 2.00000000 sec
(®) D11 0.03000000 sec
OOMI TDO 1
42 | ======== CHANNEL fl ========
— —— — NUC1 13C
Pl 8.25 usec
PL1 -2.10 dB
PL1W 60.29227829 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 0.50 dB
PL12 16.21 dB
PL2W 12.76071072 W
PL12W 0.34266910 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6128120 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
111 | I =

I ' ] ' [ ' I ' | '

200 180 160 140 120



CWVI-199

12.125

43

r
|
COH |

3.636
3.501
2.509
2.504
2.500
2.495
2.491
1.982

NN

N

Co<)

BRUKER

1.165

1.148
1.130

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

™~—1.479

<2
fed)

o
=
-

)

CWVI-199
1

1
20181010
22.03
spect

5 mm PABBO BB-
2930
65536
DMSO

16

2
8223.685
0.125483
3.9846387

4

60.800
-6.50
292.2
1.00000000

0.50
12.76071072
400.1324710

32768
400.1300034
EM

0

0.30

0

1.00

Hz



CWVI-199

——167.41
—151.10
——110.84

EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

N\
=

43

CO,H

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

il

RS SO 0 TR O

I

_
200

_ . _ i _ = _ T 1 " 0 _ _ : _ . _ _
180 160 140 120 100 80 60 40 20 0 ppm

CHANNEL £f2

: Co<)

| WD

2

i
20181010
22.10
spect

5 mm PABBO BB-

zgig30
65536
DMSO
225

4

24038.461
0.366798
1.3631988
2050
20.800
6.50

292.4
2.00000000
0.03000000

-2.10
60.29227829
100.6228298

waltz1l6

1H

90.00

0.50

16.21
12.76071072
0.34266910
400.1316005
32768
100.6128121
EM

0

1.00

0

1.40

Hz



CWVI-203 g
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— 7_/7766555555555555555554322222111 NAME CWVI-203
PROCNO 1
Date 20181011
Time 12.23
INSTRUM spect
PROBHD S5 mm PABBO BB-
PULPROG z2g30
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 8223.685
FIDRES 0.125483
AQ 3.9846387
RG 4

_\\”ﬁu _ DW 60.800
DE 6.50

N , TE 291.9
| R _ D1 1.00000000
0 1
O 5 w TD
COH |

======== CHANNEL f1l ====

44 NUC1 1H
Pl 14.75
PL1 0.50
PL1W 12.76071072
SFO1 400.1324710
ST 32768
SF 400.1300034
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00

| I o [ 1 ki rerr [T [ prrTTrer [rereree preTeree e | premee promTTeee prerTTe [
13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

| | JL f J J 1 o)LL

aaﬂ nu o - n; o - (o]

T.“ _ _ L S 79. 3 &) _nw_s.,

ol - nu ™~ - o 2] lojw

Hz



CWVI-203

——167.38

—151.29

44

CO,H

NI

—74.57
——69.74

C <)

BRUKER

(<O

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2
ST

SF
WDW
SSB
LB

GB

PC

r

200

180

_
160

- I y T

140 120

| 1 ; |

100 80

0 ppm

CWVI-203

2

1

20181011
13.50
spect

5 mm PABBO BB-
zgig30
65536

DMSO

1515

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

292.2
2.00000000
0.03000000

-2.10
60.29227829
100.6228298

12.76071072
0.34266910
400.1316005
32768
100.6128121
EM

0

1.00

0

1.40

MHz

Hz



CWVI-077 Product

(6-bromo-1,1,4,4,7-pentamethyl-isochroman)

Co<)

™ [o) W\
mo o 0 i o < BRUKER
< N o) Te} ™ N N
i ; i oo (>
NAME CWVI-077
‘ . i EXPNO 5
PROCNO 1
Date 20170721
Time 16.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CcDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
Br AQ 3.9846387 sec
RG 4
DW 60.800 usec
O DE 6.50 usec
TE 298.2 K
D1 1.00000000 sec
46 TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1l 400.1324710 MHz
ST 32768
SF 400.1300101 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L A UL
MRS B DA IR (LI AT I R S A AR I I IR AL I I
75 7.0 65 6.0 55 50 45 25 20 15 1.0 05 ppm
| Y ] \_,x |
g «—| |
3 3 5 5 l
iy =Y e @| @




CWVI-077 Product

(6-bromo-1,1,4,4,7-pentamethyl-isochroman)

_—142.21
T——140.89
——135.08
_—129.03
——127.65
—122.76

Br

46

— 33473
——29.66
——26.90
—22.60

C><)

BRUKER

()

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

CPDPRG?2
NUC2
PCPD2
PL2
PL12

__.
180

I B
160 140

CWVI-077
6

1

20170721
16.53
spect

5 mm PABBO BB-
zgig30
65536
CDC13

91

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

298.2
2.00000000
0.03000000

-2.10
60.29227829
100.6228298

16.21
12.76071072
0.34266910
400.1316005
32768
100.6127722
EM

0

1.00

0

1.40

MHz

Hz
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NAME CWVI-111
EXPNO 1
PROCNO 1
Date_ 20180706
Time 16.16
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
O nQ 3.9846387 sec
RG 4
DW 60.800 usec
DE 6.50 usec
O TE 293.9 K
CN D1 1.00000000 sec
49 TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300096 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L J F?
B T ST T AET LA A (3 i i T i ] il i A RSN (R Bkt B! BN ISR R
85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 0.5 ppm
J JL) L JA )L JL JL
ﬁﬁ_ﬁm qg_nvﬂ 7nv ca) =) _n;
SR Q= < ) g
[ o o] o i1 o ol _RL To




CWvI-111

196.55

q

<25

145.14
141.37
139.90
134.9
134.86

— 132

::::130.35

“\\h128.32
126.57

—117.97

TN-116.10

P
=
s

49

CN

Co<)

= 33r159
—29.52

——26.86
———20.03

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2
SI

SF
WDW
SSB
LB

0 B

PC

|

200

ﬂ
180

160

CWVI-111
2

1
20180706
16.23
spect

5 mm PABBO BB-
zgig30
65536
CDC13

60

4
24038.461
0.366798
1.3631988

-2.10
60.29227829
100.6228298

16.21
12.76071072
0.34266910
400.1316005
32768
100.6127744
EM

0

1.00

0

1.40

BRUKER

(<O

MHz

Hz



CWVI-139

13.356
8.094
8.073
7.840
7.799
~7.779
7.297
7.272
7.220
7.210
—3.509
—2.500
—2.212

/
§

9 Q Q CO,H

50

1.493
—1.140

) .

Co<)

BRUKER

(<

NAME
EXPNO
PROCNQ
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

U

R R o e I I e P e s O RRT AR

_
14 13 12 11 10 9 m 7 6 5 4 3 2

L ) | JU )
22

ks e

S T P L e L RO LR R e MR LR R E M

CWVI-139
il

il
20181010
21.35
spect

5 mm PABBO BB-

zg30
65536
DMSO

16

2
8223.685
0.125483
3.9846387
4

60.800
6.50
292.2
1.00000000

0.50
12.76071072
400.1324710

32768
400.1300031
EM

0

0.30

0

1.00



CWVI-139

Co<)
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EXPNO 2
PROCNO 1
Date_ 20181010
Time 21.40
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgig30
TD 65536
SOLVENT DMSO
NS 74
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
o) DW 20.800 usec
DE 6.50 usec
TE 292.4 K
D1 2.00000000 sec
D11 0.03000000 sec
OAUMI TDO 1
50 ======== (CHANNEL fl ========
NUC1 13C
Pl 8.25 usec
PL1 -2.10 dB
PL1W 60.29227829 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 0.50 dB
PL12 16.21 dB
PL2W 12.76071072 W
PL12W 0.34266910 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6128113 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
1207 1.40
I I ! | [ ] J | Y ! I ! [ I ¥
200 180 160 140 120 40 20 0

ppm



CWVI-129

< o m Te) < o
o S a = N % @ BRUKER
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NAME CWVI-129
7 7 _ _ A EXPNO 1
PROCNO 1
Date_ 20180725
Time 14.13
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 4
B(OH), DW 60.800 usec
DE 6.50 usec
O TE 294.6 K
D1 1.00000000 sec
TDO 1
52
======== CHANNEL fl ========
NUC1 1H
Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
SI 32768
SEF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
F Lﬁ. _ Jii
) A S R ot e i) I B B i R S i i i i (et il i (i TR
9 8 7 6 5 4 3 2 1 0 ppm
uf‘ _r ; r Lﬁs |
=1 T S = < L
| - ™ ™ (oo




CWvI-129

127.38
127.19
77.32
77.20

77.00
76.68

<
\
Ny
__—33.54
~
T~ 22.65

7523

——146.01

——143.24

—139.18
70.89

—134.78

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

52

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2
SI

SF
WDW
SSB

200

I 1 & h PR R S ﬂ
180 160 140 120 100 80 60 40 20 0 ppm

CWVI-129
3

1
20180727
15.19
spect

5 mm PABBOC BB-
zgig30
65536
CDC13
5359

4
24038.461
0.366798
1.3631988
2050
20.800

295.7
2.00000000
0.03000000

8.25

-2.10
60.29227829
100.6228298

CHANNEL f2 ====

waltzlé6

1H

90.00

0.50

16.21
12.76071072
0.34266910
400.1316005
32768
100.6127729
EM

0

1.00

0

1.40

BRUKER

(<

MHz

Hz



CWVI-131 (pure) A”A”UVAM”\JV
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NAME CWVI-131
S\l N VN2 H
PROCNO 1
Date 20180712
Time 10.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 4
DW 60.800 usec
DE 6.50 usec
TE 295.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f] ========
NUC1 1H
Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
ﬁ MU




CWVI-131 (pure)

Co><)

126.53
125.91
117,44

=)}
~
O
o~
—

129.19

<r
-
o
™
~

W N/

131.91

—
@©
N
(321
ol

TS

(o}
Ay}
[eo]
™
~

138.88

—
o]
[2)}
™
—

144.48
142.16
140.58
27.10
27.00

20.02
19.57

T~—14.30

33.61
29.89
29.84

P

70.93
—— 60.37

-~
~
Y

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH

/

54

FIDRES
AQ
RG

Onummﬁ D1

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SF02

1d. T
200 180

% | | v T " | " I g [ ' I ] I T I ——
160 140 120 100 80 60 40 20 0 ppm

CWVI-131
2

1

20180712
10.32
spect

5 mm PABBO BB-
zgig30
65536
CDC13

143

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

295.4
2.00000000
0.03000000

-2.10
60.29227829
100.6228298

CHANNEL f2 ====

waltzlé

1H

90.00

0.50

16.21
12.76071072
0.34266910
400.1316005
32768
100.6127729
EM

0

1.00

0

1.40

s

Hz



CWVI-135 g
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////\\\ NAME CWVI-135
./// \ EXPNO 1
PROCNO 1
Date 20180712
Time 10.40
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 4
DW 60.800 usec
DE 6.50 usec
TE 295.1 K-
D1 1.00000000 sec
TDO 1
======== CHANNEL f]l ========
NUC1 1H
Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300099 MHz
WDW EM
SSB 0
1B 0.30 Hz
GB 0
PC 1.00

........

99;/4




CWVI-135 g
P RIS S8 8EmI8RE SoPEE = cCovTawo m
R T e T n3838 = 23883831 BRUKER
O T ITTOMOOMOOMOONNNNNNNNN NN o o MmO~ OO =
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N 7 N8
EXPNO 2
PROCNO 1
Date 20180712
Time 10.48
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG z2gig30
TD 65536
SOLVENT CDC13
NS 363
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3631988
RG 2050
DW 20.800
DE 6.50
TE 295.5
D1 2.00000000
D11 0.03000000
CO,Et TDO il
======== CHANNEL fl1 ====
NUC1 13C
- =55 Pl 8.25
PL1 -2.10
PL1W 60.29227829
SFOl1 100.6228298
======== CHANNEIL f2 ====
CPDPRG2 waltzleé
NUC2 1H
PCPD2 90.00
PL2 0.50
PL12 16.21
PL2W 12.76071072
PL12W 0.34266910
SFO2 400.1316005
ST 32768
SF 100.6127722
WDW EM
SSB 0
LB 1.00
GB 0
BC 1.40
! | | N | J I ¥ | | " [ T
200 160 140 120 100 80 60 40 20

MHz

Hz
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NAME CWVI-133
S\ = NV NEN\Z% H
: PROCNO 1
Date_ 20180717
Time 16.24
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 4
DW 60.800 usec
DE 6.50 usec
TE 294.7 K
| D1 1.00000000 sec
| TDO il
|
— - I ======== CHANNEL fl ========
NUC1 1H
Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

i S il i i il I TRSRA R A D A DR D
mo Nm .\.o mm mo mm 50 45 40 35 30 25 20 15 1.0 05 ppm

._/ | | ) ;F, \‘f;,mﬁ

/ﬂ( o 5 FR PN ﬁ n =) o[ oo )
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CWVI-133

1"7.97

_—169.03
——166.83
149.80
143.44
141.24
139.57
135.32
126.74
126.60
123.18
118.65
——60.54
—33.54

///////\\\\\\
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200
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BRUKER
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2
ST

SF
WDW
SSB

CWVI-133
2

1
20180717
16.31
spect

5 mm PABBO BB-

zgig30
65536
CDC13
128

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

295.0
2.00000000
0.03000000
1

60. mwwmqmmw
100.6228298

16.21
12.76071072
0.34266910
400.1316005
32768
100.6127736
EM

0

1.00

0

1.40

MHz

Hz



-137

8.214
8.086
8.082
8.064
8.060
7.684
7.590
7.589
7.568
7.567
7.301

/Z

P

/X\\

7.260
7.039
—3.918
—3.642

60

N

L

2.266

r>_ﬁLH||rerb§[Lr

Co<)

1.607
1.297

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

i R

Ui R
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<
e}

o3

JL

S TN LS R

8.5 mo .Nm ﬂo 6.6 6.0 55 50 45 40 35 3.0 25 2.0

)L

o

™N:

4.

R

04,
Qu.,
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I TPTTTTETTT

,_m 1.0 0.5 ppm

CWVI-137
1

1
20180717
16.39
spect

5 mm PABBO BB-

zg30
65536
CDC13

16

2
8223.685
0.125483
3.9846387

4

60.800
6.50

294.7
1.00000000
il

0.50
12.76071072
400.1324710

32768
400.1300099
EM

0

0.30

0

1.00

BRUKER

(<O

Hz
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CWVI-137
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200 180 160 140 120 100 80 60 20 ppm

NAME CWvI-137
EXPNO 2
PROCNO 1
Date_ 20180717

Time 16.43
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgig30

TD 65536
SOLVENT CDC13

NS 82

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050

DW 20.800 usec
DE 6.50 usec
TE 295.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 8.25 usec
PL1 -2.10 dB
PL1W 60.29227829 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL2 0.50 dB
PL12 16.21 dB
PL2W 12.76071072 W
PL12W 0.34266910 W
SFO2 400.1316005 MH=z
SI 32768

SF 100.6127736 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0
mec 1.40



CWVI-185

__~7.852
~7.830
_~7.260
——7.189
™~~—7.034
__~6.478
T~6.456
——3.840
—3.264

CO,CHj

| |

Ll

—2.036

__-1.687

Co><)

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

1.656
_—1.308
T~1.224

T L ) B T

B R

“ ._.
85 80 7.5 7.0 6.5

s e

B BT (o

LR [ LS S eSS EULE

U L ) B

L [ T s R R

1.0 0.5 ppm

CWVI-185
1

1
20180828
14.02
spect

5 mm PABBO BB-

z2g30
65536
CDC13

16

2
8223.685
0.125483
3.9846387
4

60.800
6.50
293.0
1.00000000
il

0.50
12.76071072
400.1324710

32768
400.1300099
EM

0

0.30

0

1.00

BRUKER

(<

Hz



CWvVI-185

Co<)

|

200

1

160

ppm
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EXPNO 2
PROCNO 1
Date_ 20180828
Time 14.06
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgig30
TD 65536
SOLVENT CDC13
NS 102
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
| DW 20.800 usec
N DE 6.50 usec
TE 293.3 K
D1 2.00000000 sec
D11 0.03000000 sec
CO,CHj5 . 1
======== CHANNEL fl ========
NUC1 13C
Pl 8.25 usec
PL1 -2.10 dB
PL1W 60.29227829 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 0.50 dB
PL12 16.21 dB
PL2W 12.76071072 W
PL12W 0.34266910 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127744 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40



3.869
3.500
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BRUKER
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

CWVI-125

1

1

20180725
20.59
spect

5 mm PABBO BB-
zg30

65536
CDC13

16

2

8223.685
0.125483
3.9846387
4

60.800
6.50

295.0
1.00000000

0.50
12.76071072
400.1324710

32768
400.1300099
EM

0

0.30

0

1.00

Hz



CWVI-125

Co<)

CO,CHs

MHz

Hz
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VAT / I\ -
EXPNO 2
PROCNQ 1
~ Date_ 20180725
Time 21.02
INSTRUM spect
PRCBHD 5 mm PABBO BB-
PULPROG zgig30
TD 65536
SOLVENT CDC13
NS 166
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3631988
RG 2050
DW 20.800
DE 6.50
TE 295.2
D1 2.00000000
D11 0.03000000
TDO 1
======== CHANNEL fl1 ====
NUC1 13C
Pl 8.25
PL1 -2.10
PL1W 60.29227829
SFO1 100.6228298
======== CHANNEL f2 ====
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00
PL2 0.50
16.21
12.76071072
0.34266910
400.1316005
32768
100.6127736
EM
0
1.00
0
1.40

200 180 160

T ] T T T

| ! | ! | \ [ N I ? | ! 1 J I
140 120 100 80 60 40 20 0 ppm
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v //ZX 7 7 _ /\ NAME CHWVI-093
EXPNO 1
PROCNO 1
Date_ 20180725
Time 14.24
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
: AQ 3.9846387 sec
_ RG 4
DW 60.800 usec
N Z/ DE 6.50 usec
/j\ TE 294.6 K
N~ D1 1.00000000 sec
OONOIm TDO 1
67 ======== CHANNEL f]1 ========
NUC1 1H
Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
SI 32768
SF 400.,1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
" ;rLﬁl;L. . kf.gkf;
T T T <1<...__.. T ™ _ T T T T T T~ B M i LA L B T [ R _.q—a._.___.._ ....___._..___.. .__..14.
9 8 7 6 5 4 3 2 1 ppm
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CWVI-093

Co<")

MHz

Hz

o o W — w0 )
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VMW WY N\ e
EXPNO 2
PROCNO 1
Date 20180725
Time 14.27
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgig30
TD 65536
SOLVENT cDC13
NS 100
DS 4
SWH 24038.461
FIDRES 0.366798
BAQ 1.3631988
_ RG 2050
N._N DW 20.800
/qﬂ\ = DE 6.50
TE 294.8
N~ CO,CH4 D1 2.00000000
D11 0.03000000
67 TDO 1
======== CHANNEL fl ====
NUC1 13C
Pl 8.25
PL1 -2.10
PL1W 60.29227829
SFO1 100.6228298
======== CHANNEL f2 ====
CPDPRG2 waltzlé
NUC2 1H
PCPD2 30.00
PL2 0.50
PL12 16.21
PL2W 12.76071072
PL12W 0.34266910
SFO2 400.1316005
SI 32768
SF 100.6127736
WDW EM
SSB 0
LB 1.00
. ; ; _ _ ; " GB 0
ik i . A A ali T R . BC 1.40
T T T T i T _ _ ' i Y T " I _ i I ' I

200 180 160

140 120 100 80 60 40 20 0 ppm



CWVI-079

3.854
3.462

Co><)

BRUKER

(<

—2.054
—1.687
_—1.304
—1.230

NAME CWVI-079
EXPNO 1
PROCNO il

Date 20170906

Time 12.53
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 4

DW 60.800 usec
DE 6.50 usec
TE 298.2 K

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

Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
SI 32768

SF 400.1300101 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00




CWVI-079 8
— AVo] O™ O WO Al —
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EXPNO 2
PROCNO 1
Date_ 20170906
Time 13.00
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG zgig30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
N TE 298.2 K
D1 2.00000000 sec
D11 0.03000000 sec
CO,CHs TDO 1
68 ======== CHANNEL fl ========
NUC1 13C
Pl 8.50 usec
PL1 -2.10 dB
PL1W 60.29227829 W
SFO1 100.6228298 MHz
======== CHANNEL {2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 0.50 dB
PL12 16.21 dB
PL2W 12.76071072 W
PL12W 0.34266910 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127722 MHz
WDW EM
SSB 0
LB 1.00 Hz
;r _ GB 0
™ o X
N i ] s o " eotpsiap st C 1.40
' [ I I I | T E | T T T T
200 180 160 140 120 100 80 60 40 20 0
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/\\ NAME CWVI-083
EXPNO il

PROCNO il
Date_ 20180725
Time 21.31
INSTRUM spect
PROBHD 5 mm PABRO BB~
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685
FIDRES 0.125483
AQ 3.9846387
RG 4
DW 60.800
DE 6.50
TE 294.8
D1 1.00000000
TDO il
======== CHANNEL fl ====
NUC1 1H
Pl 14.75
PL1 0.50
PL1W 12.76071072
SFO1 400.1324710
ST 32768
SF 400.1300099
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00

T o

i K T T T T T T T

1 &S rTTTT T

m 0 8. m m o ﬂ 5 7. o 6. m 6.0 5.5 m 0 45 40 3.5 3.0 25 N o 4 5 1.0 05 ppm
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CWVI-083

——166.08
—158.97
149.85
144.92
144.67
138.83
138.43

Co><)

77.31
77.00
76.68

_—53.09
T51.72

31.79
—17.34

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES
AQ

69

RG

GB
Lk — M »—g— .r\— A JU | | | 3¢

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2
SI

SF
WDW
SSB
LB

J | S T ) T
200 180 160

I T | J | ! [ : I I ! I E I L

140 120 100 80 60 40 20 0 ppm

CWVI-083
2

1

20180725

21.38

spect

5 mm PABBO BB-
2gig30

65536

CDC13

12624

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

295.0
2.00000000
0.03000000

-2.10
60.29227829
100.6228298

16.21
12.76071072
0.34266910
400.1316005
32768
100.6127736
EM

0

1.00

0

1.40

BRUKER

(<O

MHz

Hz
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o NAME CWVI-127
// EXPNO 1

PROCNO 1
Date_ 20180725
Time 12.08
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
ﬁ\»ﬂU i SWH 8223.685 Hz
| FIDRES 0.125483 Hz
N N _ AQ 3.9846387 sec
/a/U/ _ RG 4
N | . .50 vass
COLCH, ' TE 294.3 K
| D1 1.00000000 sec
70 | TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A L [ i = n._: LJ
T [ Tt [ T + [ BRRREL T T T
9 8 7 6 5 4 3 2 1 ppm
JRN JUL || | { ) A JN A T
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CWvI-127

—112.99
77.31
77.00
76.68
35.07
34.92
34.04
33.99
32.01
31.93
31.72
31.60

——53.92
——51.74
——17.68

/
\

ﬂ
200

Co><7)

BRUKER

Lo )

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2
ST

SF
WDW
SSB
LB

GB

PC

CWvI-127
2

il
20180725
12.22
spect

5 mm PABBO BB-

zgig30
65536
CDC13

302

4
24038.461
0.366798
1.3631988

294.5
2.00000000
0.03000000

-2.10
60.29227829
100.6228298

16.21
12.76071072
0.34266910
400.1316005
32768
100.6127744
EM

0

1.00

0

1.40

MHz

Hz
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NAME CWVI-187
IS EEERY i
PROCNO 1
Date_ 20180830
Time 13.58
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
ﬂ\Aﬂu RG 4
DW 60.800 usec
N DE 6.50 usec
TE 294.0 K
D1 1.00000000 sec
AXUMOTJ TDO 1
71 | ======== CHANNEL fl ========
! NUC1 1iH
Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
| . b Joa

| [ I T L | I A FE S

s R e e e e e _.‘
80 75 7.0 6.5 6. 55 50 45 40 3. 3.0 25 0 15 10 0.5 ppm
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CWvVI-187

——167.39
——151.94
144.45
143.94

i

71

CO,CHs

——141.68

133.50
132.88
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‘ NAME CWVI-187
EXPNO 2
PROCNO 1
Date 20180830
Time 14.07
INSTRUM spect
PROBHD S5 mm PABBO BB-
PULPROG 2gig30
TD 65536
SOLVENT CDC13
NS 185
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE N 6.50 usec
TE 294.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 8.25 usec
PL1 -2.10 dB
PL1W 60.29227829 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 0.50 dB
PL12 16.21 dB
PL2W 12.76071072 W
PL12W 0.34266910 W
SFO2 400.1316005 MHz
SI 32768
SFE 100.6127729 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

I ! I

20 0 ppm



OQOOWNOWOWANMTEMOITOANAND AN NDOOD ™
I98873228558800088: BRUKER
22221111111666666862
55555555555444444311

EXPNO 1
PROCNO 1
Date_ 20180725
Time 12.58
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 4
> DW 60.800 usec
DE 6.50 usec
Z/ﬂ\Z/ TE 294.2 K
7__/\/_/ D1 1.00000000 sec
= hXUMOTJ TDO 1
i ======== CHANNEL fl ========
72 NUC1 1H
Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
' ; i U
I i | i T i i R I " b Ciaiathii e preTeeeeT
11 10 9 8 7 6 5 4 3 2 1 ppm
, J UL L | | H { It ol
ﬁ“w MMMTZ”L, - \Q% ) (o (<] =]
| S 5| =l e S N |
' i ol 1“ 72 levd | 2} 4_ um




77.32
77.00

76.68

o<

BRUKER

(P )

—124.45

T~~—123.59

—117.02
—113.42

—54.21
——51.80

NAME CWVI-105
EXPNO 2
PROCNO 1
Date 20180725
Time 13.14
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgig30
TD 65536
SOLVENT CDC13
NS 300
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3631988
RG 2050
DW 20.800
DE 6.50
TE 294.6
D1 2.00000000
D11 0.03000000
TDO 1
======== CHANNEL fl ====
NUC1 13C
Pl 8.25
PL1 -2.10
PL1W 60.29227829
SFO1 100.6228298
======== CHANNEL f2 ====
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00
PL2 0.50
PL12 16.21
PL2W 12.76071072
PL12W 0.34266910
SFO2 400.1316005
ST 32768
SF 100.6127744
WDW EM
SSB 0
LB 1.00
GB 0
BC 1.40

CWvVI-105
VAT
CO,CH,
T I ;
200 140

MHz

Hz



N

—3.878
—3.590

L

—2.215

_PL
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‘ NAME CWVI-109
EXPNO 1
PROCNO 1
Date_ 20180329
Time 12.34
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG q
DW 60.800 usec
DE 6.50 usec
TE 292.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300104 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
E(‘L{
[
ppm



——165.82
——159.39
——150.36
141.60
139.79
T—-139.38
——134.70
——130.70
———128.05
——121.76
——116.38
——106.06
70.67
——51.85
——33.75

—29.74
——26.98
—17.74

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

75 TDO

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2
SI

SF
WDW
SSB
LB

\ u , , : GB

Ll ol O | : L ! Ly ’ BC

Y I

. _ T y T I . T _ I . I
200 180 160 140

_ “
120 100 80 60 40 20 0 ppm

CWVI-109

2

1

20180329
12.38
spect

5 mm PABBO BB-
zgig30
65536
CDC13

104

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

293.1
2.00000000
0.03000000

-2.10
60.29227829
100.6228298

16.21
12.76071072
0.34266910
400.1316005
32768
100.6127751
EM

0

1.00

0

1.40

L)

MHz

Hz



CWvIi-113

8.939

—7.689
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NAME CWVI-113
EXPNO 1
PROCNO 1

Date 20180420

Time 9.26
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 4

DW 60.800 usec
DE 6.50 usec
TE 292.7 K

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

Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
SI 32768

SF 400.1300096 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

A R

9.5 90 85 8.0 ﬂ 5 70 65 6.0 55 50 4.5 4. o w 5 3.0 25 N 0

e B S
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CWVI-113 g

200

T
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ppm
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//\ /\ _ /\ A _ — NAME CWVI-113
EXPNO 2
PROCNO 1
Date_ 20180420
Time 9.36
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gig30
TD 65536
SOLVENT CDC13
NS 250
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
H DE 6.50 usec
N N TE 293.1 K
D1 2.00000000 sec
O D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
76 NUC1 13C
Pl 8.25 usec
PL1 -2.10 dB
PL1W 60.29227829 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 0.50 dB
PL12 16.21 dB
PL2W 12.76071072 W
PL12W 0.34266910 W
SFO2 400.1316005 MHz
ST 32768
SF 100.6127744 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40



CWvI-117

Co<)

BRUKER

(<

—3.853
—3.584
—2.062
—1.552
—1.221

—™3.470

NAME CWVI-117
EXPNO 1
PROCNO 1
Date_ 20180725

Time 11.41
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 4

DW 60.800 usec
DE 6.50 usec
TE 294.2 K

D1 1.00000000 sec
TDO 1
======== CHANNEL f1l ========
NUC1 1H

Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
SI 32768

SF 400.1300099 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00




CWvI-117

——166.28

142.69

77

—124.50

—114.49

——107.16

Co<)

——51.69
—— 38315
—33.82
—29.79
——27.00
—17.24

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2
SI

SF
WDW
SSB
LB

GB

BPC

200

180

160

140

120

80

BRUKER

(<O

CWVI-117
2
1
20180725
11.46
spect
5 mm PABBO BB-
zgig30
65536
CDC13
335
4
24038.461 Hz
0.366798 Hz
1.3631988 sec
2050
20.800 usec
6.50 usec
294.5 K
2.00000000 sec
0.03000000 sec

13C
8.25 usec
-2.10 dB
60.29227829 W
100.6228298 MHz

90.00 usec
0.50 dB
16.21 dB
12.76071072 W
0.34266910 W
400.1316005 MHz
32768
100.6127736 MHz
EM
0
1.00 Hz
0
1.40
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EXPNO 2
PROCNO 1
Date_ 20180725
Time 12.32
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CcDC13
NS 16
DS 2
SWH 8223.685 Hz
_ FIDRES 0.125483 Hz
AQ 3.9846387 sec
N Z/ RG 4
UQH(MHE/ DW 60.800 usec
O . DE 6.50 usec
CO,CHg TE 294.2 K
D1 1.00000000 sec
78 TDO il
== ======== CHANNEL fl ========
NUC1 1H
Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1l 400.1324710 MHz
! SI 32768
SF 400.1300099 MHz
WDW EM
3SB 0
LB 0.30 Hz
GB 0
PC 1.00




CWvI-123

Co<)

MHz

Hz
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EXPNO 1
PROCNO 1
Date_ 20180725
Time 12.45
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgig30
D 65536
SOLVENT CDC13
NS 155
DS q
SWH 24038.461
FIDRES 0.366798
AQ 1.3631988
_ RG 2050
DW 20.800
Z/_\Z/ DE 6.50
A L\ TE 294.5
D1 2.00000000
CO,CHg D11 0.03000000
TDO 1
78
======== CHANNEL fl ====
NUC1 13C
Pl 8.25
PL1 -2.10
PL1W 60.29227829
SFO1 100.6228298
======== CHANNEL f2 ====
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00
PL2 0.50
PL12 16.21
PL2W 12.76071072
PL12W 0.34266910
SFO2 400.1316005
ST 32768
SF 100.6127736
WDW EM
SSB 0
LB 1.00
GB 0
I J % BC 1.40
T I i [ J [ J I & [ ! T " I T I : | J T !
200 180 160 140 120 100 80 60 40 20 0 ppm



CWVI-115

8.858

8.854
8.853
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NAME CWVI-115
EXPNO 1
PROCNO 1
Date 20180725
Time 14.02
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685
FIDRES 0.125483
AQ 3.9846387
RG 4
DW 60.800
DE 6.50
TE 294.5
D1 1.00000000
TDO il
======== CHANNEL fl ====
NUC1 1H
Pl 14.75
PL1 0.50
PL1W 12.76071072
SFO1 400.1324710
SI 32768
SF 400.1300099
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00

ppm

Hz



CWVI-115
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NAME CWVI-~-115
EXPNO 3
PROCNO 1
Date_ 20180725
Time 20.42
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgig30
TD 65536
SOLVENT CDC13
NS 6603
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
j\ RG 2050
DW 20.800 usec
N N DE 6.50 usec
_ . TE 295.4 K
0 _ | D1 2.00000000 sec
CO.CHa | D11 0.03000000 sec
g : TDO 1
79 ======== CHANNEL fl ========
- — NUC1 13C
Pl 8.25 usec
PL1 -2.10 dB
PL1W 60.29227829 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 0.50 dB
PL12 16.21 dB
PL2W 12.76071072 W
PL12W 0.34266910 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127729 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
R r~> _ —_ \r_ A J n A o 2

‘ _ ; _ : | . _ _ _ : _ . T . _ _ _ _ T '
200 180 160 140 120 100 80 60 40 20 0 ppm
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NAME CWvI-121
|| N e PR AV :
PROCNO 1
Date_ 20180725
Time 13.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
\ FIDRES 0.125483 Hz
' A 3.984 7 sec
N N wm 98 mwm&
~
/ﬂA{L”ﬁ/ DW 60.800 usec
DE 6.50 usec
Q Nag? CO5CH3y TE 294.3 K
D1 1.00000000 sec
80 TDO 1
======== CHANNEL f]l ========
NUC1 1H
Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
SI 32768
SE 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
IR Y
_:, J x Lﬁ ugrLr
W [ LR R N2 T8 TR S L i i ) i i i T [T [
9 8 7 6 5 4 3 2 1 ppm
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139.85
—132.77
—128.02
——124.60
——112.86
——51.74
——46.07
—17.69
—12.71

N
=
™~

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES

d E
RG

CPDPRG?2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2
SI

SF
WDW
SSB

e e 7 T e
200 180 160 140 120 100 80 60 40 20 0 ppm

CWVI-121
2

1
20180725
13.54
spect

5 mm PABBO BB-
zgig30
65536
CDC13

133

4
24038.461
0.366798
1.3631988

2.00000000
0.03000000

-2.10
60.29227829
100.6228298

0.34266910
400.1316005
32768
100.6127729
EM

0

1.00

0

1.40

BRUKER
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Hz



CWVI-119 8
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r/nUy”/humwwmwmﬂ/nummwmwuuuwwmwwyxmmMmmwmwmwwmmmmwnwnmnnWHW\x _ A NAME CHVI-119
EXPNO il
PROCNO i
Date 20180725
Time 21.15
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT CcDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
6 3.9846387 sec
ﬁ\nﬂu RG 4
N N DW 60.800 usec
N DE 6.50 usec
o _ 2 TE 294.9 K
D1 1.00000000 sec
CO,CH3 e )
======== CHANNEL fl ========
NUC1 1H
Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
; r%ﬁ J nﬁ? \hhf.- At Erﬁr PL# LE?}
e —— P e e e e P s o e e e
10 9 8 7 6 5 4 3 2 1 0 ppm
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CWvIi-119

Co><)

——166.01
——158.76

T51.75
——33.76
——28.78
——26.90
—17.44

_—53.14

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE
ﬂ\hﬂ” D1
D11

81 PL1

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO02
ST

SF
WDW
SSB
LB

P L 1 . =

|
200

I I ' I ' | ! I ! T ; [ : T v ! = [ =

180 160 140 120 100 80 60 40 20 0

CWVI-119
3

il
20180726
12.30
spect

5 mm PABBO BB-

zgig30
65536
CDC13

8193

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

295.0
2.00000000
0.03000000

-2.10
60.29227829
100.6228298

12.76071072
0.34266910
400.1316005
32768
100.6127736
EM

0

1.00

0

1.40

BRUKER
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MHz

Hz



PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ
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i .,
Y BRUKER
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CWvVI-147
1

1
20180726
17.28
spect

5 mm PABBO BB-
zg30
65536
CDC13

16

2
8223.685
0.125483
3.9846387

4

60.800
6.50

295.3
1.00000000

12. qmoqwoqm
400.1324710
32768
400.1300099
EM

0

0.30

0

1.00

Hz



CWVI-147

160.16
160.09
159.19
141.75
141.41
~—139.09
——118.96
—113.33

__—~132.36
~~—132.02
——128.18
——124.44
_—54.21
—~——52.03

__—164.42
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\
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

T
200

ppm

CWVI-147
2

1
20180726
17.38
spect

5 mm PABBO BB-

zgig30
65536
CDC13
16384

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

295.5
2.00000000
0.03000000

-2.10
60.25227829
100.6228298

16.21
12.76071072
0.34266910
400.1316005
32768
100.6127729
EM

0

1.00

0

1.40

MHz

Hz
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7 7 _ NAME CWVI-177
EXPNO 1
PROCNO 1
Date_ 20180828
Time 13.19
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
ZOM RG 4
DW 60.800 usec
0 DE 6.50 usec
TE 292.1 K
D1 1.00000000 sec
83 TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
_ :ﬁ. Lﬁ e _ rLﬁtLF
L T R (I IR AT BRI T TG IR G P DI Ghchi ISR i TS IR IAGE Tk
9.0 85 80 75 7.0 65 6.0 55 50 45 40 35 30 25 20 15 10 05 ppm
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E I = 3 2|2
Tm, e _Z o~ wo||w©




CWvI-177

83

NO,

147.48

147.35
——142.06
_—130.94
—129.71
—121.97
——33.94

—29.44
——26.79
—20.50

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL2W
PL12W
SF02

200 180

I ! | ’ I T [ : I ¥ [ J [ b I ) | =
160 140 120 100 80 60 40 20 0 ppm

CWVI-177
2

1

20180828
13.23
spect

5 mm PABBO BB-
zgig30
65536
CDC13

66

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

292.5
2.00000000
0.03000000

-2.10
60.29227829
100.6228298

CHANNEL f2 ====

waltzlé

1H

90.00

0.50

16.21
12.76071072
0.34266°9210
400.1316005
32768
100.6127736
EM

0

1.00

0

1.40
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(<D

MHz
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‘ /\\ NAME CWVI-181
EXPNO 1
PROCNO 1
Date 20180828
Time 13.29
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
NH, DS 2
SWH 8223.685 Hz
0 , FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 4
DW 60.800 usec
84 DE 6.50 usec
TE 292.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
N A e
R R T | A B L I R S (RN IR B B e I A
80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 .o.o Am 1.0 0.5 ppm
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CwWwvI-181
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EXPNO 2
PROCNO 1
Date_ 20180828
Time 13.33
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgig30
TD 65536
SOLVENT CDC13
NS 58
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
NH; DW 20.800 usec
DE 6.50 usec
@] TE 292.7 K
D1 2.00000000 sec
D11 0.03000000 sec
84 TDO 1
====s=== CHANNEL fl ========
NUC1 13C
Pl 8.25 usec
PL1 -2.10 dB
PL1W 60.29227829 W
SFOL 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 0.50 dB
PL12 16.21 dB
PL2W 12.76071072 W
PL12W 0.34266910 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127751 MHz
WDW EM
SSB 0
LB 1.00 Hz
. el , q . btk L b b i Vi bl sy GB 0
[} ,,,._, ) ,. 0 1 \ L | 5 ,\ v N .. - M L ) ulls bk - 4 Pc 1.40
' I ! I . I ’ I L I i [ ¥ | " 1 b I L [ y I ’
200 180 160 140 120 100 80 60 40 20 0 ppm
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NAME CWVI-183
NNV || ;
PROCNO 1
Date 20180828
Time 13.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
H RG 4
N DW 60.800 usec
DE 6.50 usec
0 TE 292.8 K
OOmOIm D1 1.00000000 sec
TDO 1
86
, ======== CHANNEL fl ========
i NUC1 1H
Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
ST 32768
SF 400.130009% MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
S AL B B AL SRR BASELA SR S ERE DA B BN NN BRI B SR BN
85 80 75 7.0 65 6.0 55 50 45 40 35 30 25 20 15 1.0 0.5 ppm
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NAME CWVI-191
VARV ] H
PROCNO 1
Date_ 20180906
Time 12.54
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG z2g30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 4
_ DW 60.800 usec
N DE 6.50 usec
TE 293.6 K
o D1 1.00000000 sec
TDO 1
CO,CHjg
======== CHANNEL fl ========
87 NUC1 1H
Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Date_ 20180906
Time 12.58
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgig30
TD 65536
SOLVENT CDC13
NS 100
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 293.8 K
D1 2.00000000 sec
0 D11 0.03000000 sec
CO,CHj3 TDO 1
======== CHANNEL fl ========
NUC1 13C
= Pl 8.25 usec
PL1 -2.10 dB
PL1W 60.29227829 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzle
NUC2 1H
PCPD2 90.00 usec
PL2 0.50 dB
PL12 16.21 dB
PL2W 12.76071072 W
PL12W 0.34266910 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127744 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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NAME CWVI-189
NERRYAY, 2 N\ H
PROCNO 1
Date_ 20180906
Time 12.39
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CcDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
ﬂ\\ AQ 3.9846387 sec
RG 4
N DW 60.800 usec
DE 6.50 usec
o) ’ TE 293.5 K
D1 1.00000000 sec
CO,CH, | D0 1
88 ======== CHANNEL fl ========
—_ ! NUC1 1H
Pl 14.75 usec
PL1 0.50 dB
PL1W - 12.76071072 W
SFO1 400.1324710 MHz
ST 32768
SE 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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EXPNO 2
PROCNO 1
Date 20180906
Time 12.45
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgig30
~ TD 65536
SOLVENT CDC13
NS ° 151
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
ﬂ\\ DW 20.800 usec
N DE 6.50 usec
TE 293.8 K
o D1l 2.00000000 sec
{ D11 0.03000000 sec
CO,CHg oo i
88 ======== CHANNEL f]l ========
NUC1 13C
P1 8.25 usec
PL1 -2.10 dB
PL1W 60.29227829 W
SFO1l 100.6228298 MHz
======== CHANNEL f2 ==s======
CPDPRG2 waltzle
NUC2 1H
PCPD2 90.00 usec
PL2 0.50 dB
PL12 16.21 dB
PL2W 12.76071072 W
PL12W 0.34266910 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127744 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
di i ; il pnll 4 il g TS el i PC 1.40
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_ NAME CWVI-193
_,//// —— )
PROCNO 1
Date_ 20180906
Time 13.06
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
> " RG 4
| DW 60.800 usec
N | DE 6.50 usec
{ TE 293.6 K
O i D1 1.00000000 sec
COCH; | TDO 1
89 ======== CHANNEL fl ========
NUC1 1H
o Pl 14.75 usec
PL1 0.50 dB
PL1W 12.76071072 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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EXPNO 2
PROCNO 1
Date_ 20180906
Time 13.14
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgig30
TD 65536
SOLVENT CDC13
NS 200
DS, 4
SWH 24038.461 Hz
: FIDRES 0.366798 Hz
| AQ 1.3631988 sec
> RG 2050
DW 20.800 usec
N | DE 6.50 usec
1 TE 293.9 K
(@) D1 2.00000000 sec
CO,CH; | D11 0.03000000 sec
i TDO 1
{
N “ ======== CHANNEL fl ========
‘‘‘‘‘ g NUC1 13C
Pl 8.25 usec
PL1 -2.10 dB
PL1W 60.29227829 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 0.50 dB
PL12 16.21 dB
PL2W 12.76071072 W
PL12W 0.34266910 W
SFO2 400.1316005 MHz
ST 32768
SF 100.6127729 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
_ PC 1.40
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