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General information:

All reactions were carried out in anhydrous solvents. THF and diethyl ether were distilled
from sodium-benzophenone under argon. Toluene, CH,Cl,, and hexane were distilled from CaH,.
'H NMR spectra were obtained at 300 or 400 MHz (as indicated), and 3C NMR spectra were
obtained at 75.5 or 100.6 MHz, using a Bruker NMR spectrometer. Chemical shifts (8) are
reported in ppm relative to CDCl; (7.26 and 77.0 ppm). Mass spectra (EI-MS) and high
resolution mass spectra (HRMS) were determined on a Finnigan/Thermo Quest MAT 95XL
mass spectrometer. Infrared spectra were recorded using a JASCO FT/IR S5 410 spectrometer.
All asymmetric reactions were conducted in dry glassware under argon. Enantiomeric excesses
were determined using Lab Alliance Series III high performance liquid chromatography (HPLC)
with a Chiracel OJ column (Daicel Chemical Industries, LTD). Optical rotations were measured
using a JASCO P-1010 Polarimeter at the indicated temperature using a sodium lamp (D line,
589 nm). Flash column chromatography was performed using MN silica gel 60 (70—-230 mesh)
purchased from Macherey-Nagel.

Synthesis and characterization of ligands
1. (15,95)-10,10-dimethyl-5-pyridin-2-yl-6-aza-tricyclo[7.1.1.0>7]-undeca-2(7)-3,5-triene (3):

o) ® = | NH4OAc, | X
N N + N
| ~ o AcOH, 100°C.
7 | e} Z>N
S |
1 2 3

A mixture of compound 1 (6.51 g, 19.97 mmol), compound 2 (3.0 g, 19.97 mmol, ), and
ammonium acetate (12.31 g, 159.76 mmol) in glacial acetic acid (20.0 mL) under argon
atmosphere was heated at 100—110 °C for 15 h. After cooling to room temperature, the reaction
mixture was transferred to a 500-mL conical flask, water (200 mL) was added, and the mixture
was basified by sodium hydroxide until it become basic. The aqueous solution was extracted
three times with ethyl acetate (3 x 200 mL) and the combined extracts were dried over anhydrous
magnesium sulfate. After filtering and concentration, the resulting residue was purified by flash
column chromatography using silica gel as the stationary phase and ethyl acetate-hexane (10:90)
as the mobile phase to obtain compound 3 (3.80 g, 15.18 mmol) as pale yellow solid. Yield: 76%.
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[a]*° p —40° (¢ 1.05, CHCI3)., '"H NMR (400 MHz, CDCl;, d): 8.65 (t,J= 3.5 Hz, 1H), 8.37-8.32
(m, 1H), 8.04 (dd, J=3.3, 7.7 Hz, 1H), 7.80-7.73 (m, 1H), 7.32 (dd, J = 4.0, 7.7 Hz, 1H), 3.19 (s,
2H), 2.80-2.69 (m, 2H), 2.42-2.30 (m, 1H), 1.42 (s, 3H) 1.32-1.29 (dd, J = 4.0, 9.5 Hz, 1H),
0.68 (s, 3H). 3C NMR (100.6 MHz, CDCls, 6): 156.8, 156.4, 153.5, 149.1, 142.2, 136.7, 133.7,
123.0, 120.8, 117.8, 46.5, 40.3, 39.5, 36.7, 31.9, 26.0, 21.3. IR (KBr): 3049, 2972, 2923, 1920,
1583, 1577, 1558, 1437, 1432, 1382, 1366, 1245, 1144, 1072, 990, 943, 899, 792, 751, 620, 609,
518cm'. LRMS-EI* (m/z): 251 ([M+HJ, 100), 250 (10) HRMS-TOF-ES* (m/z): [M+H]* calcd for
Ci7 HigN», 251.1549, found 251.1549.

2. (15,8R,95)-(10,10-dimethyl-5-pyridin-2-yl-6-aza-tricyclo[7.1.1.0%7]-undeca-2(7),3,5-trien-
8-yl)-diphenyl-methanol (4)

Ph
0
| N )J\ | N Ph
_N Ph™ "Ph _N OH
LDA, -78 °C, THF
=
S ! N !
3 4

To a solution of Bipy 3 (0.50 g, 2.00 mol) in dry THF (5 mL) the LDA solution (2 M in hexane,
1.2 mL, 2.3966 mmol) was added at —78 °C and stirred for 2 h to generate a dark blue solution.
To this dark blue solution was added a solution of benzophenone (0.36 g, 2.00 mmol) in THF (5
mL) and the temperature was slowly raised to room temperature and stirred for 8 h. The reaction
was quenched by adding NH4Cl solution, and extracted with EtOAc. The combined organic
phase was dried over anhydrous MgSO,. After concentration to give a residue, the residue was
purified by flash column chromatography using silica gel as a stationary phase and using ethyl
acetate-hexane (1:9) as the mobile phase, to get product 4 (0.66 g, 1.52 mmol) as off white solid.
Yield: 76%. mp: 75-77 °C. [a]*p—452° (¢ 1.77, CHCIl;). '"H NMR (400 MHz, CDCl3, 8): 9.90
(bs, 1H), 8.69 (d, J = 4.4 Hz, 1H), 8.32-8.16 (m, 2H), 7.80-7.74 (m, 1H), 7.56-7.36 (m, 5H),
7.36-7.27 (m, 2H), 7.17-6.96 (m, 5H), 4.48 (s, 1H), 2.75-2.52 (m, 2H), 2.12-2.03 (m, 1H), 1.48
(s, 3H), 0.89 (s, 3H), —0.07—-0.12 (d, /= 10.4 Hz, 1H). 3C NMR (100.6 MHz, CDCls;, §): 156.8,
155.3, 151.4, 149.3, 146.9, 145.8, 144.3, 137.2, 134.9, 128.3, 128.2, 127.8, 127.2, 127.0, 126.4,
123.6, 120.6, 118.7, 81.9, 47.9, 45.8, 43.0, 41.5, 28.7, 26.3, 21.2. IR (KBr): 3445, 3148, 3054,
2972, 2928, 2862, 1577, 1558, 1462, 1432, 1380, 1284, 1152, 987, 938, 897, 858, 787,784, 743,
636, 625, 578, 543, 515 cm™!. LRMS-EI* (m/z): 433 ([M+H]*, 100), 432 (3), 431 (8), 367 (5),
249 (6), 167 (15). HRMS-TOF-ES* (m/z): [M+H]" calcd for C;yHpoN,O, 433.2281, found
433.2281.

S3



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2018

3. (15,8R,95)-2-(10,10-dimethyl-5-(pyridin-2-yl)-6-aza-tricyclo[7.1.1.0>]-undeca-2(7)-3,5-
trien-8-yl)-1,3-diphenyl-propan-2-ol (5):

X
| _N 1, 3-diphenylacetone N
LDA, -78 °C, THF
Z "N
S I
3

To a solution of Bipy 3 (0.2 g, 0.80 mmol) in dry THF (3 mL) the LDA solution (0.48 mL, 0.95
mmol, 2 M in hexane) was added at —78 °C and stirred for 2 h to generate a dark blue solution.
To this dark blue solution was added a solution of 1,3-diphenyl acetone (0.17 mg, 0.7988 mmol)
in THF (2 mL) and the temperature was slowly raised to room temperature and stirred for 3 h.
The reaction was quenched by adding NH,Cl solution, and extracted with EtOAc. The combined
organic phase was dried over anhydrous MgSQO,. After concentration to give a residue, the
residue was purified by flash column chromatography using silica gel as a stationary phase and
using ethyl acetate-hexane (1:9) as the mobile phase, to get product S (0.27 g, 0.60 mmol) as pale
yellow semisolid. Yield: 75%. [a]** p —290° (¢ 1.09, CHCI3). 'H NMR (400 MHz, CDCls, 6):
8.70-8.66 (m, 1H), 8.31-8.20 (m, 2H), 8.18 (d, J = 7.7 Hz, 1H), 7.88-7.82 (m, 1H), 7.47-7.34
(m, 3H), 7.35-7.11 (m, 8H), 3.21 (s, 1H), 2.94-2.59 (m, 6H), 1.70-1.37 (m, 4H), 1.29-1.25 (m,
2H), 0.40 (s, 3H). 3*C NMR (100.6 MHz, CDCls, 6): 158.4, 155.4, 151.9, 149.2, 144.1, 138.2,
130.0, 137.1, 134.6, 131.1, 130.9, 127.7, 126.0, 125.9, 123.5, 120.5, 118.5, 79.1, 47.7, 46.7, 46.3,
42.1, 41.9, 29.9, 26.3, 20.7. IR (KBr): 3280, 2021, 2923, 1555, 1577, 1492, 1432, 1451, 1382,
1372, 1251, 1152, 1166, 1086, 960, 905, 861, 784, 751, 699, 655, 609, 518 cm~'. LRMS-EI*
(m/z): 461 ([M+H]*, 100), 443 (3), 180 (1). HRMS-TOF-ES* (m/z): [M+H]" calcd For
C3,H33N,0, 461.2594, found 461.2596.

4. (15,8R,95)-1-(10,10-dimethyl-5-(pyridin-2-yl)-6-aza-tricyclo[7.1.1.0>7]-undeca-2(7)-3,5-
trien-8-yl)-cyclohexan-1-ol (6)

A X
| _N Cyclohexanone | _N OH
LDA, -78 °C, THF
~ "N Z>N
2 ! X !
3 6
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To a solution of Bipy 3 (0.5 g, 2.00 mmol) in dry THF (5 mL) the LDA solution (1.2 mL, 2.40
mmol, 2 M in hexane) was added at —78° C and stirred for 2 h to generate a dark blue solution.
To this dark blue solution was added a solution of cyclohexanone (0.20 mg, 1.9972 mmol) in
THF (5 mL) and the temperature was slowly raised to room temperature and stirred for 8 h. The
reaction was quenched by adding NH4CI solution, and extracted with EtOAc. The combined
organic phase was dried over anhydrous MgSQO,. After concentration to give a residue, the
residue was purified by flash column chromatography using silica gel as a stationary phase and
using ethyl acetate-hexane (1:9) as the mobile phase, to get product 6 (0.51 g, 1.46 mmol) as
brown oil, Yield: 73%. [a]*°p —322° (¢ 1.82, CHCI3). '"H NMR (400 MHz, CDCls, 6): 8.65 (d, J
=2.6 Hz, 1H), 8.29-8.11 (m, 2H), 7.90 —7.67 (m, 2H), 7.40 (d, /= 7.7 Hz, 1H), 3.21 (d, /=154
Hz, 1H), 2.80 (dd, J = 5.0, 5.0 Hz, 1H), 2.68-2.60 (m, 1H), 2.47-2.41 (m, 1H), 1.98-1.74 (m,
2H), 1.74-1.50 (m, 4H), 1.50-1.34 (m, 6H), 1.35-1.19 (m, 2H), 1.12 (q, J = 13.0 Hz, 1H), 0.69
(s, 3H). 3*C NMR (100.6 MHz, CDCl;, 8): 158.0, 155.6, 151.9, 149.1, 143.8, 137.1, 134.5, 123 .4,
120.6, 118.5, 75.4, 53.1, 46.5,42.0, 41.9, 37.2, 35.3, 29.5, 26.0, 21.7, 21.5, 21.1. IR (KBr): 3307,
2928, 2857, 1577, 1555, 1432, 1248, 1218, 1179, 1141, 1091, 1053, 1017, 954, 858, 787, 740,
721, 691, 658, 609, 491 cm™'. LRMS-EI* (m/z): 349 (IM+H]", 100), 331 (15), 249 (1), 175 (2).
HRMS-TOF-ES* (m/z): [M+H]* caled for C,3H,9N,0, 349.2281 found, 349.2278.

5. (15,8R,95)-2-(10,10-dimethyl-5-(pyridin-2-yl)-6-aza-tricyclo[7.1.1.0%7]-undeca-2(7)-3,5-
trien-8-yl)-propan-2-ol (7)

X X
|/N Acetone |/N OH
LDA, -78 °C, THF

Z\ ~ "N

To a solution of Bipy 3 (0.2 g, 0.80 mmol) in dry THF ! (3 mL) the LDA solution (0.48 mL,
0.95 mmol, 2 M in hexane) was added at —78 °C and stirred for 2 h to generate a dark blue
solution. To this dark blue solution was added a solution of acetone (0.05 mg, 0.80 mmol) in
THF (2 mL) and the temperature was slowly raised to room temperature and stirred for 8 h. The
reaction was quenched by adding NH4CI solution, and extracted with EtOAc. The combined
organic phase was dried over anhydrous MgSQO,. After concentration to give a residue, the
residue was purified by flash column chromatography using silica gel as a stationary phase and
using ethyl acetate-hexane (1:9) as the mobile phase, to get product 7 (0.20 g, 0.65 mmol) as
white solid. Yield: 81%. [a]**p —160° (¢ 0.19 CHCI;). '"H NMR (400 MHz, CDCl;, 6): 8.64 (d, J
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= 4.0 Hz, 1H), 8.33-8.11 (m, 2H), 8.00 (s, 1H), 7.75 (dd, J = 7.5, 7.5 Hz, 1H), 7.40 (d, J = 7.7
Hz, 1H), 3.29 (s, 1H), 2.80 (dd, J = 5.5, 5.5 Hz, 1H), 2.61 (dd, J=5.1, 9.5 Hz, 1H), 2.37 (dd, J =
6.8, 6.8 Hz, 1H), 1.54-1.39 (m, 3H), 1.35 (s, 3H), 1.30-1.17 (m, 2H), 1.12 (s, 3H), 0.71 (s, 3H).
13C NMR (100.6 MHz, CDClL, §): 158.0, 155.6, 152.1, 149.1, 143.5, 136.9, 134.5, 123.4, 120.5,
118.7, 74.4, 52.8, 46.5, 42.1, 29.5, 27.5, 26.2, 21.0. LRMS-EI* (m/z): 309 ([M+H]*, 100), 291
(13), 249 (3), 148 (1). HRMS-TOF-ES* (m/z): [M+H]* caled for CaoHasN,O, 309.1968, found
309.1968.

Synthesis and characterization of phthalides

General procedure for preparation of phthalides.

Anhydrous THF (1 mL) was added to a mixture of CrCl; (8.0 mg, 0.05 mmol, 0.1 eq), Mn (82.4
mg, 0.15 mmol, 3.0 eq, 325 mesh), and dried powder 4A MS (100 mg) under argon, and the
mixture was stirred for 1 h at room temperature. After ligand 6 (65.0 mg, 0.15 mmol, 0.3 eq) and
anhydrous NEt; (0.042 mL, 0.30 mmol, 0.6 eq) were added, the suspension was stirred for 1 h at
room temperature. Subsequently, allyl bromide (0.064 mL, 0.75 mmol, 1.5 eq) was added. After
1 h at room temperature, aldehyde (0.50 mmol, 1 eq) and Me;SiCl (0.095 mL, 0.75 mmol, 1.5 eq)
were added, and the suspension was stirred in ice box at 0 °C for 48 h. Saturated aqueous
NaHCO; was added. Following filtration and evaporation, the aqueous phase was extracted with
EtOAc. After the combined organic phases had been evaporated, the residue was dissolved in
THF (2 mL). A TBAF solution (1.5 mL, 1.5 mmol, 3 eq, IM in THF) was added and the mixture
was stirred until desilylation was complete (as verified by TLC). Water was added; the solution
was extracted using ethyl acetate, and the combined organic phases were dried over MgSO,.
Residue was dissolved into THF (2 mL) and p-TsOH (cat.) was added and stirred for 2 h at room
temperature. Evaporation of the solvent and flash chromatography (EtOAc/hexane 1:19) gave the
products. Enantiomeric excess was determined using high-performance liquid chromatography
with a chiral column (Chiralcel OJ column, n-hexane/2-propanol (90/10), flow rate: 1.0

mL/min).

1. 3-allyl-5,7-dimethoxyisobenzofuran-1(3H)-one (8) !
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Yield: 87%. Off white solid. [a]*p —66.3 (c 0.55, CHCl;). '"H NMR (400 MHz, CDCl;, 6): 6.43
(s, 1H), 6.41 (s, 1H), 5.81-5.70 (m, 1H), 5.35-5.32 (t,J = 11.7 Hz, 1H), 5.20-5.12 (m, 2H), 3.94
(s, 3H), 3.88 (s, 3H), 2.73-2.67 (m, 1H), 2.60-2.53 (m, 1H). 3C NMR (100.6 MHz, CDCls, 9):
168.2, 166.6, 159.6, 154.3, 131.4, 119.4, 107.0, 98.7, 97.8, 55.9, 55.9, 39.76. IR (KBr): 3076,
2923, 2846, 1753, 1610, 1459, 1349, 1333, 1218, 1157, 1100, 1034, 836, 757, 691, 554 cm!.
LRMS-EI* (m/z): 235 ([M+H]" 4), 217 (8), 289 (1), 290 (3), 174 (2). HRMS-TOF-ES* (m/z):
[M+H]" caled for C3H;504, 235.0971 found 235.0970. 97 % ee by HPLC analysis (Chiralcel OJ
column, hexane:2-propanol = 9:1, 1.0 mL/min, 254 nm UV detector).

2. 3-allyl-5,6-dimethoxyisobenzofuran-1(3H)-one (9) !

Yield: 85%. White solid. [a]*p —52.6° (¢ 0.45, CHCl;). 'H NMR (400 MHz, CDCls, 9d):
7.32-7.17 (m, 1H), 6.85 (s, 1H), 5.85-5.70 (m, 1H), 5.40 (dd, /= 5.9, 5.9 Hz, 1H), 5.30-5.05 (m,
2H), 4.01-3.89 (m, 6H), 2.72-2.60 (m, 2H). 3C NMR (100.6 MHz, CDCl;, §): 154.7, 150.5,
143.8, 131.4, 119.5, 118.3, 106.2, 103.4, 79.5, 56.3, 56.2, 38.8. IR (KBr): 3076, 2934, 2840,
1753, 1640, 1602, 1500, 1470, 1418, 1336, 1286, 1223, 1133, 1059, 984, 916, 812, 768, 732, 658,
551 em™'. LRMS-EI" (m/z): 235 ([M+H]", 9), 230 (2), 228 (3), 226 (4), 191 (6). HRMS-TOF-
ES* (m/z): [M+H]" calcd for Ci53H 504, 235.0971 found 235.0971. 94 % ee by HPLC analysis
(Chiralcel OJ column, hexane:2-propanol = 9:1, 1.0 mL/min, 254 nm UV detector).

3. 3-allyl-4,5,6-trimethoxyisobenzofuran-1(3H)-one (10)

Yield: 90%. Pale yellow oil. []25p ~29.9 (c 0.50, CHCls). 'H NMR (300 MHz, CDCls, 8): 7.11 (
s, 1H), 5.72-5.60 (m, 1H), 5.53-5.48 (m, 1H), 5.10-5.04 (m, 2H), 4.00 (s, 3H), 3.97-3.85 (m,
6H), 3.00-2.91 (m, 1H), 2.58-2.52 (m, 1H); 13C NMR (100.6 MHz, CDCl,, §): 170.3, 155.7,
147.5, 1467, 134.4, 131.5, 121.6, 119.1, 102.5, 79.1, 61.1, 60.7, 56.3, 53.4, 37.1, 29.6. IR (KBr):
2918, 2848, 1766, 1615, 1478, 1420, 1344, 1301, 1250, 1198, 1106, 1033, 968, 921, 845, 761,
661 cm'. LRMS-EI* (m/z):265 ([M+H]*, 18), 253 (8), 253 (5) 149 (2). HRMS-TOF-ES* (m/2):
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[M+H]" calcd for C14H 605, 265.1077, found 265.1080. 99 % ee by HPLC analysis (Chiralcel
OJ column, hexane:2-propanol = 9:1, 1.0 mL/min, 254 nm UV detector).
4. 3-allylisobenzofuran-1(3H)-one (11) 1%

0]

@)

\

Yield: 86%. Brown oil. [a]?’p —32.6° (¢ 0.35, CHCl3). 'H NMR (300 MHz, CDCls, 8): 7.91-7.88
(d, J = 7.7 Hz, 1H), 7.69-7.50 (m, 2H), 7.55-7.45 (d, J = 7.6 Hz, 1H), 5.82-5.68 (m, 1H),
5.55-5.51 (t,J=12.0 Hz, 1H), 5.21-5.13 (dd, J = 1.3, 8.5 Hz, 2H), 2.80-2.60 (m, 2H). '3C NMR
(75 MHz, CDCl;, 6): 149.4, 134.1, 131.1, 129.2, 125.8, 122.0, 119.7, 80.4, 38.6. IR (KBr): 3071,
2917, 2851, 1758, 1643, 1610, 1593, 1462, 1357, 1308, 1286, 1209, 1070, 979, 921, 740, 696,
603, 573 cm™'. LRMS-EI* (m/z): 175 ((M+H]",1), 174 (4), 169 (10), 168 (40), 157 (70), 14 (50).
HRMS-TOF-ES* (m/z): [M+H]* caled for C;1H;;0,, 175.0760, found 175.0760. 96 % ee by
HPLC analysis (Chiralcel OJ column, hexane:2-propanol = 9:1, 1.0 mL/min, 254 nm UV

detector).

5. 3-allyl-6-methoxyisobenzofuran-1(3H)-one (12) [*!

0O
_0O
0]

Yield: 90%. White solid. [a]*’p —38.9° (¢ 0.65, CHCl;). 'H NMR (300 MHz, CDCl;, 3): 7.80—
7.77 (d, J = 8.4 Hz, 1H), 7.04-7.00 (dd, J = 1.7, 2.2 Hz 1H), 6.88-6.87(d, J = 2.9 Hz, 1H),
5.84-5.70 (m, 1H), 5.44-5.40 (t, J = 11.8 Hz, 1H), 5.29-5.13 (m, 2H), 3.89 (s, 3H), 2.77-2.57
(m, 2H). 3C NMR (75 MHz, CDCl;, §): 170.0, 164.6, 152.0, 131.3, 127.2, 119.5, 116.3, 106.1,
79.5, 55.8, 38.7. IR (KBr): 3076, 2923, 2851, 1758, 1604, 1496, 1462, 1349, 1253, 1152, 1102,
1059, 982, 921, 834, 765, 688, 603 cm™'. LRMS-EI* (m/z): 205 ([M+H]" 0.2), 200 (1), 193 (3),
148 (2). HRMS-TOF-ES* (m/z): [M+H]" caled for C,,H;303, 205.0865, found 205.0865. 97 %
ee by HPLC analysis (Chiralcel OJ column, hexane:2-propanol = 9:1, 1.0 mL/min, 254 nm UV

detector).

6. 7-allyl-[1,3]dioxolo[4,5-f]isobenzofuran-5(7H)-one (13) 12!
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Yield: 76%. Colorless oil. [a]*p —48.9° (¢ 0.45, CHCl;). "H NMR (400 MHz, CDCl;, 8): 7.19 (s,
1H), 6.81 (s 1H), 6.11 (s, 2H), 5.78-5.71 (m, 1H), 5.38-5.35 (t, J/ = 12.0 Hz, 1H), 5.20-5.14 (m,
2H), 2.71-2.56 (m, 2H) '3C NMR (75 MHz, CDCl;, 8): 169.8, 153.5, 149.2, 145.9, 131.1, 120.0,
119.7, 104.3, 102.6, 101.7, 79.4, 38.7. IR (KBr): 2923, 1753, 1604, 1500, 1467, 1396, 1341,
1223, 1226, 1097, 1048, 1031, 923, 829, 814, 718,631 cm!. LRMS-EI* (m/z): [M+H]" 219
(IM+H]* 14), 208 (4), 193 (4), 166 (6). HRMS-TOF-ES* (m/z): [M+H]" caled for C;,H; 04,
219.0658, found 219.0658. 96 % ee by HPLC analysis (Chiralcel OJ column, hexane:2-propanol
=9:1, 1.0 mL/min, 254 nm UV detector).

7. 3-allyl-6-(dimethylamino)isobenzofuran-1(3H)-one (14) [*]

Yield: 70%. Brown oil. [a]*p —48.9° (¢ 0.55, CHCl;).'H NMR (400 MHz, CDCls, 8): 7.28 (s
1H), 7.11 (d, J = 2.2 Hz, 1H), 7.01 (dd, J = 2.2, 8.4 Hz, 1H), 5.84-5.72 (m, 1H), 5.43 (t,J=6.1
Hz, 1H), 5.21-5.12 (m, 2H), 3.02 (s, 6H), 2.72-2.56 (m, 2H), 1.27 (s, 2H). 3C NMR (100.6
MHz, CDCl;, 6): 171.3, 151.4, 137.0, 131.8, 127.3, 122.2, 119.2, 118.6, 107.0, 80.1, 40.6, 39.1,
29.7. IR (KBr): 3076, 2923, 1758, 1624, 1551, 1437, 1355, 1316, 1278, 1204, 1061, 982, 916,
817, 773, 598, 556 cm™!. LRMS-EI" (m/z): 218 ([M+H]*,52), 180 (4), 174 (5), 158 (4), 152 (2).
HRMS-TOF-ES* (m/z): [M+H]" caled for C;3H;sNO,, 218.1182 found 218.1182. 96 % ee by
HPLC analysis (Chiralcel OJ column, hexane:2-propanol = 9:1, 1.0 mL/min, 254 nm UV

detector).

8. 3-allyl-5-bromo-6-(dimethylamino)isobenzofuran-1(3H)-one(15)
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Br

\

Yield: 90%. Brown solid. [a]*p —56.9° (¢ 0.56, CHC]ls3). 'H NMR (400 MHz, CDCls, 8): 7.67 (s,
1H), 7.53 (s, 1H), 5.82-5.70 (m, 1H), 5.42 (t, J = 5.9 Hz, 1H), 5.24-5.16 (m, 2H), 2.85-2.84 (m,
6H), 2.74-2.58 (m, 2H) 3C NMR (100.6 MHz, CDCl;, 3): 169.7, 153.5, 144.0, 131.0, 127.6,
126.5, 126.4,119.9, 116.4, 79.4, 44.2, 38.6. IR (KBr): 3082, 2917, 2851, 2780, 1758, 1635, 1610,
1478, 1451, 1396, 1330, 1283, 1256, 1207, 1187, 1157, 1059, 971, 919, 883, 765, 740, 600 cm™".
LRMS-EI* (m/z): 296 ([M+H]" 100), 294, (7), 284 (2), 281 (3), 271 (7), 258 (9), 240 (8).
HRMS-TOF-ES* (m/z): [M+H]* calcd for C;3H;5BrNO,, 296.0287, found 296.0287. 98 % ee by
HPLC analysis (Chiralcel OJ column, hexane:2-propanol = 9:1, 1.0 mL/min, 254 nm UV

detector).
9. 3-allyl-4-bromo-6-(methylamino)isobenzofuran-1(3H)-one (16)

H 0
_N
ol

Br

\

Yield: 90%. Yellow oil. [a]*’p —53.7° (¢ 0.48, CHCI3). 'H NMR (400 MHz, CDCl;, 3): d 7.53 (s,
1H), 7.01 (s, 1H), 5.81-5.70 (m, 1H), 5.42-5.38 (m, 1H), 5.22-5.14 (m, 2H), 4.65 (s, 1H),
2.97-2.94 (d, J = 5.1 Hz, 3H), 2.69-2.56 (m, 2H), 3C NMR (100.6 MHz, CDCl;, §): 163.0,
146.9, 137.8, 131.2, 126.8, 125.7, 119.6, 116.0, 105.0, 79.4, 38.9, 30.6. IR (KBr): 3395, 2923,
2851, 1753, 1615, 1514, 1456, 1407, 1333, 1270, 119, 1061, 984, 910, 872, 773, 721, 721, 632
cm™'. LRMS-EI* (m/z): 296 ([M+H]*,1), 264 (18), 213 (28), 160 (6) HRMS-TOF-ES+ (m/z):
[M+H]" caled for C;3HsBrNO,, 296.0287, found 296.0287. 97 % ee by HPLC analysis
(Chiralcel OJ column, hexane:2-propanol = 9:1, 1.0 mL/min, 254 nm UV detector).

10. 8-allyl-[1,3]dioxolo[4,5-¢e]isobenzofuran-6(8 H)-one (17)
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0
0

\

Yield: 77%. Colorless oil. [a]*p —43.9° (¢ 0.50, CHCI;). 'H NMR (400 MHz, CDCls, 9d):
7.08-7.06 (d, J = 7.9 Hz 1H), 6.85-6.83 (d, J = 7.9 Hz 1H), 6.17 (s, 2H), 5.79-5.69 (m, 1H),
5.48-5.45 (t, J = 11.6 Hz, 1H), 5.19-5.13 (m, 2H), 2.74-2.57 (m, 2H) *C NMR (100.6 MHz,
CDCls, 9): 167.2, 149.1, 144.8, 142.2, 131.1, 119.7, 114.3, 109.1, 103.3, 80.7, 39.1. IR (KBr):
2923, 2851, 1761, 1640, 1500, 1473, 1323, 1251, 1240, 1207, 1108, 968, 908, 825, 871, 743, 639
cm'. LRMS-EI* (m/z): 219 ([M+H]", 3), 217 (3), 210 (1), 166 (4). HRMS-TOF-ES* (m/z):
[M+H]" caled for Ci,H 104, 219.0658, found 219.0656. 98 % ee by HPLC analysis (Chiralcel
OJ column, hexane:2-propanol = 9:1, 1.0 mL/min, 254 nm UV detector).

11. 3-heptyl-4,5,6-trimethoxyisobenzofuran-1(3H)-one (18)
O

_0

0]

~o

—0

9-BBN (0.18 mL of 0.5 M THF solution, 0.64 mmol, 1.7 eq) was added to olefin 10 (0.10 g, 0.37
mmol, 1 eq) at 25 °C in a flame dried flask under argon. The solution was stirred for 4 h at rt,
then Cs,COj3 (0.9 mL of a 10 M solution in H,O, 0.94 mmol, 2.5 eq) was added and the stirring
was continued for 10 min. The resulting solution was cannulated into a flask containing 1-
bromobutane (41.5 mg, 0.30 mmol, 0.8 eq), Pd(OAc), (4.2 mg, 0.0189 mmol) and PCy; (10.6
mg, 0.0378 mmol) under Ar(g). The flask and cannula were rinsed once with dioxane (0.50 mL,
the solvent was degassed by performing a freeze, pump, thaw cycle 3 times prior to use). The
reaction mixture was stirred at 40 °C for 20 h, then diluted with EtOAc (5 mL) and flushed
through a plug of celite. The residue was concentrated under reduced pressure and purified by
flash column chromatography (10 % EtOAc/Hexanes) to provide (0.11 mg, 0.4312 mmol, Yield
92 %) as pale yellow oil.

'"H NMR (400 MHz, CDCl;, 6): 7.11 (s, 1H), 5.47-5.42 (dd, J = 2.8, 7.9 Hz, 1H), 3.96 (s, 3H),
3.93 (s, 3H), 3.91 (s, 3H), 2.20-2.13 (m, 1H), 1.74-1.63 (m, 1H), 1.37-1.22 (m, 10H), 0.91-0.84
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(t, J = 7.1 Hz, 3H). IR (KBr): 2927, 2856, 1761, 1614, 1479, 1420, 1345, 1253, 1199, 1106,
1036, 967, 848, 765, 725 cm~'. 3C NMR (100.6 MHz, CDCI3, d): 170.6, 155.5, 147.6, 146.8,
1354, 121.4, 102.5, 80.2, 61.1, 60.7, 56.4, 33.4, 31.7, 29.2, 29.0, 24.7, 22.6, 14.0. LRMS-EI*
(m/z): [M+H]* , 323 (100), 225 (25), 180 (30), 148 (12). HRMS-TOF-ES* (m/z): [M+H]* calcd
for C13H»405, 323.1780, found 323.1860.

[Ref] Keaton, K. A.; Phillips, A. J. Org. Lett. 2007, 9, 2717-2719.

12. 3 heptyl-4,5,6-trihydroxyisobenzofuran-1(3H)-one (19)

0O
HO

O
HO
OH

To a solution of 19 (0.12 g, 0.372 mmol) in CH,Cl, (2.5 mL) at —30 °C was added BBr; (0.37
mL of a 1.0 M solution in CH,Cl,, 0.37mmol).[4] After 1h the reaction is warmed to room
temperature for 2h after which it was poured into ice-water and the aqueous layer was extracted
with CH,Cl, twice. The combined organic layers were washed with brine and dried over Na,SOy,,
and concentrated under reduced pressure. The residue was purified by flash chromatography (5%
MeOH/CHCI;) to afford Cytosporone E in 87% yield (0.090 g, 0.3211 mmol). Lit. [5] 98.4%ee,
[a]*p—90.7° (¢ 1.00, acetone). [a]*°p —87.6° (¢ 0.99, acetone). 'H NMR (400 MHz, DMSO, §):
9.9 (s, 1H), 9.4 (s, 1H), 9.3 (s 1H), 6.68 (s, 1H), 5.40 (dd, J=2.8, 7.5 Hz, 1H), 2.11 (m, 1H),
1.59 (m, 1H), 1.30-1.16 (m, 10H), 0.84 (t, /= 7.1 Hz, 3H). IR (KBr): 3408, 2924, 2853, 2258,
1739, 1628, 1519, 1494, 1346, 1146, 1075, 1024, 999, 869, 765, 637 cm™'. 3C NMR (100.6
MHz, DMSO, §): 170.8, 147.8, 140.3, 139.9, 129.5, 116.2, 102.0, 79.6, 32.8, 31.6, 29.1, 29.0,
24.6,22.5,14.3. . LRMS-EI" (m/z): [M-H]*" 279 (100), 235 (5). HRMS-TOF-ES* (m/z): [M-H]*
caled for C15sH9Os, 279.1311, found 279.1233

References

[1] M. A. Brimble and C. J. Bryant, Org. Biomol. Chem. 2007, 5, 2858.

[2] J. M. Cabrera, J. Tauber, and Michael J. Krische, Angew. Chem. Int. Ed. 2018, 57, 1390.

[3] R. Mirabdolbaghi and T. Dudding, Org. Lett. 2012, 14, 3748.

[4] J. D. Hall, N. W. Duncan-Gould, N. A. Siddiqi, J. N. Kelly, L. A. Hoeferlin, S. J. Morrison
and J. K. Wyatt, Bioorg. Med. Chem. 2005, 13, 1409.

[5] T. Ohzeki and K. Mori, Biosci. Biotechnol. Biochem. 2003, 67, 2584.
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TH NMR and 3C NMR spectra-
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%/ PROCNO 1

F2 - Acgquisition Parameters

Date_ 20170831
Time 23.15
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30
D 32768
SCLVENT CDC13
NS 5
DS 0
SWH 600%8.615 Hz
FIDRES 0.183399 Hz
| AQ 2.7262976 sec
~-N RG 256
DW 83.200 usec
DE 6.50 usec
Z\| TE 301.5 K
| D1 2.00000000 sec
A TDO 1
Pl 15.00 usec
PL1 0.20 dB
SFOl 400.1326008 MHz
F2 - Processing parameters
ST 16384
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
10 9 7 6 5 4 3 ppm

——
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NAME SVK-3-243 13C
EXPNO 426021
PROCNO 1
FZ - Acquisitiecn Parameters
Date_ 20170426
Time 23.19
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 5000
Ds 0
SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976128 sec
RG 2050
DW 19.800 usec
DE 6.50 usec
TE 301.8 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
= CHANNEL f1 ==
13¢
10.00 usec
6.20 dB
100.62433%5 MHz
CHANNEL f2 ====
CPDEPRG[2 waltzlé
NUCZ 1H
PCPD2 90.00 usec
PL2 -0.40 dB
PL12 15.80 dB
PL13 18.50 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.61276%0 MHz
WDW EM
SSB 0
LB 1.00 Hz
T GB 0
pmeC 1.40
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ooy
ST NS E S ONRlRIUYRARURYE ST 008 SO current pata Parancters
NOAOFLNONDVNVOITF AN TN AN ONOOMNCOCO~OO~OYN IO ©— NAME SVK-3-215-New
G:)\Q\Q(\]N(V‘(\}f‘*[‘*[‘\[‘*[‘*TI"Q"memmmmNNNHw‘,\D\o\Qu’]u’}v—iDDC}DD'tl‘"CD‘C;D- EXPNO 829011
Y OGO O O O = [~ =~~~ [~~~ e~ e || PROCNC 1
K‘X&R&NW—% w \W/‘/ v F2 - Acguisition Parameters
Date_ 20170829
Time 16.24
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 32768
SOLVENT CDC13
Ng 1
Dg 0
Ph SWH 6009.615 Hz
Ph FIDRES 0.183398 Hz
| A AQ 2.7262976 sec
RG 101
=N OH DW 83.200 usec
DE 6.50 usec
TE 299.5 K
=~ N D1 1,00000000 sec
| TDO 1
2
======== CHANNEL f] ========
NUCl 1H
Pl 15.00 usec
PL1 0.90 dB
SFO1 400.1326008 MHz
F2 - Processing parameters
SI 16384
SF 400.1300104 MHz
WDW EM
SSB Q
LB 0.30 Hz
i ' GB 0
pPC 1.00
T T I T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 ppm
ST EEE g AEAER B
5 IR EREE 2 g (S |9 |2 =
(=] v | | ] | ] 1] ] 1y (= o - 2] o =i
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NS IS == O Mmwe wIn I, e
XAIRR RO ARAAL TS ITEEE = NI Y Current Data Parameters
B aStTETREO NN S S® D QarSpand
MK I FFTFT IR AN AEQ = = SRR - B NAME SVK-3-215-New 13C
e v v v v v v v v v v v v v OO T TTT AN EXPNO 829011
=SSN\ N e 1
FZ - Acquisition Parameters
Date_ 20170829
Time 16.27
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
D 65536
SOLVENT CDC13
Ph NS 306
N Ph DS 0
| SWH 25252.525 Hz
FIDRES 0.385323 Hz
/N OH AQ 1.2976128 sec
RG 2050
DW 19.800 usec
= N DE 6.50 usec
| TE 299.7 K
_ D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
== CHANNEL f1 ===
13cC
10.00 usec
6.20 dB
100.62433%85 MHz
NUC2
PCPDZ 90,00 usec
PL2 -0.40 dB
PL12 15.80 dB
FL13 18.50 dB
SFO2 400.,1316005 MHz
F2 - Processing parameters
ST 32768
SE 100.6127690 MHz
WDW EM
SSRB 0
LB 1.00 Hz
T T T T T T T T T IGB 0
200 180 160 140 120 100 80 40 20  ppmPC 1.40
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CONNA—AEEEIONONOMMANNNNNNNNAAAANCN®DD®E@MSSSW WS o O NAME SVk-3-213
© 00 O O O [ [ [ (e P e e e P 0 o o] O8O0 60 O8O 08 Ol f 1 © EXPNO 323011
F2 - Acquisition Parameters
Date_ 20170323
Time 1.54
INSTRUM spect
PROBHD 5 mm QNB 1H/12
PULPROG zg30
D 32768
SOLVENT CDC13
NS 20
Ds o]
SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 2.7262976 sec
RG 512
DW 83.200 usec
DE 6.50 usec
TE 305.1 K
Dl 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
Pl 15.00 usec
PL1 0.20 dB
SFO1 400.1326008 MHz
F2 - Processing parameters
SI 16384
SF 400,1300088 MHz
WDW EM

SSB 0

LB 0.30 Hz
I GB 0

PC 1.00

[
-
=
=
E

10 9 8 7 6 5 4
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DXL e AW SOhDS=No ol
SERESHSECERRAIAREE o zauronsoa NAME SVR-3-213130
QU = AT WX =S C o WL . DRI S T St Bt I ity
WG T ST 6 o 6 o) o0 o AT &1 & ] ow =3 2ot &l e OND O EXPNO 323011
v v vy v v v o v o w o w o ~ bl s B B s o B B o | PROCNO 1
‘k\l‘\“l\\‘\\”\ v‘%///" | & \/ /// F2Z - Acquisition Parameters
Date_ 20170323
Time 2.10
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 8028
Ds 0
SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976128 sec
RG 2050
DW 19.800 usec
DE 6.50 usec
TE 305.3 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1
NUCL 13C
Pl 10.00 usec
PL1 6.20 dB
SFOLl 100.6243395 MHz
CPDERG (2 waltzlé
NUCZ 1H
PCPD2 90.00 usec
PLZ -0.40 dB
PL12 15.80 dB
PL13 18.50 dB
SFO2Z 400.1316005 MHz
FZ - Preocessing parameters
ST 32768
- | (SF 100.6127690 MHz
. " o " v ” WDW
S5B 0
LB 1.00 Hz
T T T T T T T T T T 1GB 0
200 180 160 140 120 100 80 60 40 20 ppm®c 1.40

S18



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2018

CoNOFEEFAT ACONYVWONOCNTNOOFOEONINN-OCANNTATFNOOUMH PO NM
NOOOOOMANMTEODOAAATNDOLTEENNOTANNOMININWOMTM®OTO AW N © Current Data Parameters
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AR EE TN Ren R ST 0QQeen e T T a7 o 829021
WO ANNNNNNN®N A A A A~~~ o~ ~ O pPROCNO 1
%/2/ F2 — Acquisition Parameters
Date_ 20170830
Time 9.50
INSTRUM spect
PRCBHD 5 mm QNP 1H/13
PULPROG zg30
D 32768
SOLVENT CDC13
AN NS 10
| DS 0
_N OH SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 2.7262976 sec
Z>N RG 406
| DW 83.200 usec
NN DE 6.50 usec
TE 303.2 K
D1 1.00000000 sec
TDO 1
Pl 15.00 usec
FL1 0.9%0 dB
SFO1l 400.1326008 MHz
F2 - Processing parameters
SI 16384
SF 400.1300097 MHz
WDW EM
SSB o]
LB 0.30 Hz
GB 0
o2 1.00
T T T T T T T T T T T T T T T
13 12 11 10 7 6 5 2 1 0 ppm
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G =G W =0 & AN - Current Data Parameters
I P G ¥ ZRIRAMRAZE R GuAE  SVKIo239 new 130
L R e s R I B g N Ol = G N\ S i e BEXPHO 830041
v v v v [ G ST ST T N ol NN NN opocNo 1
\\ \ / / r‘/ \ ,/ | '\"\\'\\ \ [/‘% F2 - Acquisition Parameters
Date_ 20170830
Time 23.44
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 9999
Ds 0
SWH 25252.525 Hz
X FIDRES 0.385323 Hz
| A0 1.2976128 sec
_N OH RG 2050
DW 19.800 usec
DE 6.50 usec
TE 301.2 K
= N D1 2.00000000 sec
P di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
==== = CHANNEL fl ==
NUC1 13cC
Pl 10.00 usec
PL1 6.20 dB
SFOL 100.6243395 MHz
== CHANNEL f2 ==
CPDPRG[ 2 waltzlg
NUC2 1H
PCPDZ 90.00 usec
PLZ -0.40 dB
PL12 15.80 dB
PL13 18.50 dB
SFO2 400.1316005 MHz
F2Z - Processing parameters
51 32768
‘ } [ SF 100.61276%0 MHz
" I L Sl WDW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T IGB 0
200 180 160 140 120 100 80 60 40 20 ppm®© 1.40
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AN T N NO O T ™M ~N AT AN T N
TRECavIAORn® g DI e =) RamenE Pals TArAmeerS e
ool m e e aEmmae e e EXPNO 318011
@ @ @ o M~ r=0r~r- ~r~r- AN NNNNNNAAAO PROCNC 1
k‘i:§§é§:\\J/) K\:\ist/ﬁfi// \/ / | F2 - Acquisition Parameters
Date_ 20170318
Time 2.26
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG z2g30
D 32768
SOLVENT CDC13
NS 5
Ds 0
SWH 6009.615 Hz
FIDRES 0.183399 Hz
‘\ AQ 2.7262976 sec
RG 101
~N  OH DW 83.200 usec
DE 6.50 usec
| TE 307.2 K
| D1 2.00000000 sec
X TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
PL1 0.20 dB
SFO1 400.1326008 MHz
F2 - Processing parameters
SI 16384
SE 400.1300081 MHz
WDW EM
SSB 0
A LB 0.30 Hz
GB 0
PC 1.00

T T
(1] ppm
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ORI R = R - AT S e D Current Data Parameters
LR St DA 3 v - NAME §Vk-3-207-acetone 13C
FEnSIEILSE = dgddadnss  oeo 318011
N NNV N T i
F2 - Acquisition Parameters
Date_ 20170318
Time 2.30
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT cDCl3
NS 6600
DS 0
SWH 25252.525 Hz
X FIDRES 0.385323 Hz
‘ AQ 1.2976128 sec
_N OH RG 2050
DW 19.800 usec
DE 6.50 usec
Z N TE 307.3 K
| D1 2.00000000 sec
2 dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
= CHANNEL f1l ====
NUC1 13cC
Pl 10.00 usec
PL1 6.20 dB
SFO1 100.6243395 MHz
= CHANNEL £2
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLZ -0.40 dB
PL12 15.80 dB
PL13 18.50 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.61276%0 MHzZ
. L - - WDW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T 1B 0
200 180 160 140 120 100 80 60 40 20 ppm?C 1.40
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SO TONN D =MW AT =N N TN AT T =TT
AN =AXLXELINFE NSNS ININ NSO NS B AN S
FTIXECCEEEEEESNn Qe = REEE B2 3nig i Current Data Parameters
Ceumuvrurvuvniiuninninndddadddaddadad HAME SVK-3-212
R&M W%:"/ W" EXPNO 323011
PROCNO 1
F2 — Acguisitien Parameters
Date_ 20170323
Time 15.52
INSTRUM spect
PRCBHD 5 mm QNP 1H/13
~ PULPROG zg30
(0] (@] D 32768
SOLVENT CDC13
NS 10
O DS 0
N SWH 6393.862 Hz
0] FIDRES 0.195125 Hz
AQ 2.5624576 sec
RG 645
\ DW 78.200 usec
DE 6.00 usec
TE 294.5 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 11.05 usec
PL1 -3.00 dB
SFo1 400.1324008 MHz
F2 — Processing parameters
SI 16384
SF 400.1300091 MH=z
WDW EM
SSB 0
LB 0 Hz
J “ I GB 0
BPC 1.00
T T T T T T T T T T T
10 g 8 7 6 5 4 3 2 1 ppm
S m g
S R S < S <
=l =] -l enl en |
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® e oG - — =3
-\ D - - =-R ] [or} NN = Current Data Parameters
3; g % E ; & E ; : g a a ; NAME SVK-3-212-new 13C
— - - : - A = oG gl EXPNO 830031
N I VA Voo )
F2 - Acguisition Parameters
Date_ 20170830
Time 16.21
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 163
Ds o]
~0 SWH 25252.525 Hz
(6] FIDRES 0.385323 Hz
AQ 1.2976128 sec
RG 2050
O DW 18.800 usec
N DE 6.50 usec
O TE 299.8 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
\ DO 1
CHANNEL f1 ==
13cC
10.00 usec
6.20 dB
100.6243395 MHz
CHANNEL £2
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 -0.40 dB
PL12 15.80 dB
PL13 18.50 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T 1GB 0
200 180 160 140 120 100 80 60 40 ppm EC 1.40

S24



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2018

Cogc\mkowa\ocovomwmﬁwr\r\o\—cgoogvooco
B e e R R e R e N T R Current Data Parameters
T T T T I NI N P RPN AN haME SvK_S 282
EXENO 727021
\\.NA\W / W PROCNO 1
F2 - Acquisition Parameters
Date_ 20170727
Time 23.52
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30
/O D 32768
0] SOLVENT CDC13
NS 10
\O DS 0
SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 2.7262976 sec
\ RG 1030
DwW 83.200 usec
DE 6.50 usec
TE 302.5 K
D1 1.00000000 sec
DO 1
======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
PL1 0,90 dB
SFO1 400.1326008 MHz
F2 - Processing parameters
SI 16384
SF 400.1300090 MHz
WDW EM
SSB
LB 0.30 Hz
o B
PC 1.00
°ﬁ rﬂ “#N ﬁ 2
2= === ==
=il - | - e 0l en
T T T T T T T T T T T I
13 12 11 10 9 8 6 5 4 0 ppm
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g % gﬁ @. % %‘ &j :;: ° ~ o~ Current Da:,a Paramreterrs‘
FR3 5 2% g2 EESI I - sxeno 137031
YA YA VA 1
F2 - Acquisition Parameters
Date_ 20170727
Time 23.57
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CcDC13
NS 9999
DS 0
SWH 2525Z.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976128 sec
RG 2050
O DW 19.800 usec
~ DE 6.50 usec
O TE 302.7 K
D1 2.00000000 sec
~o a1 0.03000000 sec
DELTA 1.89989998 sec
TDO 1
\ ======== CHANNEL f1 ==
NUcl 13¢C
Pl 10.00 usec
PL1 6.20 dB
SFOL 100.6243395 MHz
= CHANNEL f2 ========
CPDPRG([2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 -0.40 dB
PL12 15.80 dBR
PL13 18.80 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
| SF 100.6127690 MHz
lWDP‘I EM
SSB
LB 1.00 Hz
T T T T T T T T T T L€)=3
200 180 160 140 120 100 80 60 40 20 ppm?®C 1.40
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Current Data Parameters

NONOCTWLNMADYYMNONOETNAANOTNAALCONMO WM O DM
mmh@@mu’)mq‘q‘mmmr—r—1-r—r—r-r-\ommmcxgm.—aaaaoor-r‘-l‘-l‘-c‘-\ommm NAME SVK-3-269
P e e T S T T T T T T T T T A N N N NN RN NI EXPNO 1
MM‘JW PROCNO 1
FZ - Acquisition Parameters
Date_ 20170523
Time 14.44
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zg30
O TD 32768
SOLVENT CDC13
NS 8
Ds 0
SWH 4496.403 Hz
FIDRES 0.137219 Hz
\ AQ 3.6438017 sec
RG 512
oW 111.200 usec
DE 6.50 usec
TE 298.2 K
D1 1.50000000 sec
MCREST 0 sec
MCWREK 0.01500000 sec

PL1
SFO1 .
F2 - Processing parameters
ST
SF .
s WDW EM

SSB
LB
= EdIN (=1 B[ B ® GB
RN : 2
A BT | =il e i
I T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
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10.60 usec
0 dB
300.13198508 MHz

16384
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——149.40

77.47
77.05
T6.62

<//’8U 49
<

38.64

Current Data Parameters

NAME
EXPNO
PRCCNO

SVK-3-269 13C
1
1

FZ - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Dg

SWH
FIDRES
A

RG

D

CPDPRG 2
NUCZ
PCEDZ
PL2

PL1Z
PL13
SFOZ

20170523
16.45
spect

5 mm Multinucl
zgpg30

65536

CDC13

271

0

18832.393
0.287360
1.7399808
5792.6

26.550

6.50

298.2
1.50000000
0.03000000
1.39999998

0 sec
0.01500000

Hz
Hz
sec

usec
usec

sec

sec

dB

CHANNEL fl ========
13¢C
11.10
0 dB
75.4763978
CHANNEL f2 ========
waltzlé
1H
90.00
0 dB
18.80
21.80

300.1313506

dB
MHz

FZ - Processing parameters

51

SF
WDW
SSB
T T T T T T T T T T T T T T T T T T T T T T T T LB

220 200 180 160 140 120 100 80 60 40 20 ppm oo
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75.4677477 MHz
EM
0
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DT A== 0NN —"ANRXTLACAMEY I =N NN OSSN IL Current Data Parameters
MmO =InAaEXNInN ==t T OIS AN YN =TS O=ANN
ST EN ST =AM ANSTASRAAN=ONANIN NS @A NAME SVK-3-268
oSO YYIdddEmEnRn DR Re RS RS pepNo 1
-~ L e e e Rl T O R TR PO T R P o T OB T PR T OB PSR T I TP T o I o I o B o B o o B o o I PROCNG 1
F2 - Acquisition Parameters
Date_ 20170524
Time 1.37
INSTRUM spect
PROBHD 5 mm Multinuel
PULPROG zg30
TD 32768
SOLVENT cDC13
0 NS 8
Ds o]
/O SWH 4496.403 Hz
O FIDRES 0.137219 Hz
AQ 3.6438017 sec
RG 645.1
DW 111.200 usec
DE 6.50 usec
\ TE 301.2 K
D1 1.50000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec
======== CHANNEL [l ========
NUC1 1H
Pl 10.60 usec
PL1 0 dB
SFO1 300.1319508 MHz
F2 - Processing parameters
SI 16384
SF 300.1300042 MHz
WDW EM
L A SSB 0
LB 0.10 Hz
GB 0
BC 1.00
ER EEs 3
< <= Sf=l= - =
- - =l =l e )l o
10 9 8 7 6 5 4 3 2 1 ppm
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Current Data Parameters

28 2 e R = - " NAME SVK-3-268-13C
S+ o LR 0 ] & EXPNO 1
[N 0 HAH= =S = T3 ) PROCNO 1
— - — - ~ [T ]
[ I | \ \ \\/(/) | | ’ F2 - Acquisition Parameters
Date_ 20170524
Time 1.41
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 3000
DS 0
SWH 18832.393 Hz
o) FIDRES 0.287360 Hz
pate] 1.7399808 sec
//() RG 13004
o) DW 26.550 usec
DE 6.50 usec
TE 301.2 K
D1 1.50000000 sec
dll 0.03000000 sec
DELTA 1.39999998 sec
\ MCREST 0 sec
MCWRK 0.01500000 sec
CHANNEL f1 ==
13cC
11.10 usec
0 dB
75.4763978 MHz
======== CHANNEL f2 ==
CPDPRG[2 waltzlé
NuUcz 1H
PCPD2 90.00 usec
PL2 0 dB
PL12 18.80 dB
PL13 21.80 4B
SFO2 300.1313506 MH=z
F2 - Processing parameters
SI 32768
’ ), SF 75.4677477 MHz
WowW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T ch 0
200 180 160 140 120 100 80 60 40 20 ppmc 1.00
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OM~WOoOWNMmW Ao M@SE U O uw s ™Moo Y
O AN TOWS A 00NN YOO
S R e i e B T e G R R R e B et R =R to - - NS TS RS
. e e . . e . vor e e som e .t Current Data Parameters
el e e R CC RV T SRS I WO P W TS BV B T BT B S I S I I oV R RSN I N IE SN I o

o e o - 3 e . 3 ; 4 mete
TR T TS zxevo M ezeon

PROCNC 1

F2 - Acquisition Parameters

Date 20170826
Time 22.25
o INSTRUM spect
PROBHD 5 mm QNP 1H/13
o] PULPROG 2330
< O ) 32768
SOLVENT CDC13
NS 10
D3 Q
\ SwH £009.615 Hz
FIDRES 0,183399 Hz
AD 2.7262976 sec
RG 724
DW 83.200 usec
DE 65.50 usec
TE 299.5 K
D1 1.00000000 sec
TDO 1

77777777 CHANNEL f1 ========

NUC1 1H
Pl 15.00 usec
PL1 0.90 dB
SFO1 400.1326008 MH=zZ
FZ2 - Processing parameters
51 16384
‘ J 3F 400.1300054 MH=z
WDW EM
A bW B
s g LB 0.30 Hz
GB 0
T T T T T T T T T T eC 1.00
10 9 8 7 5 4 3 2 1 0 ppm
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13C
o e X = D - o — ol
@« L B - S e = [ Current T
= L] = & Fao ' ~ ;
= i =+ =t e o = S oSS & oz
- — - — e -~ o~
ANV N
F2 -
SOLVENT
KS
(6]
O
{ o
O
100.6213395
\ ******** CHANNEL f2 =ss=====
f,:l’f)\’HG[2 wal
|
LE 1.00 Hz
T T T T T T T T T T 1GB 0
200 180 160 140 120 100 80 60 40 20 ppm =< 1.40
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AT ATRUNALOCOCANTIEARTARQDTRDSOW N ®=miovw Current Data Parameters
KESS2233352228E20 0GgS3 0 EERTEER we SVK-4-007
CEEEEENS NN N GGG WNNG G NWNN G Nl Nl EXPNO 813011
R%W%M PROCNO 1
F2 - Acquisition Parameters
Date_ 20170813
Time 22.55
‘ 1) INSTRUM spect
PROBHD 5 mm QNP 1H/13
_N PULPROG 2g30
o) D 32768
SOLVENT CDC13
NS 10
DS 0
SWH 6009.615 Hz
\ FIDRES 0.183399 Hz
AQ 2.7262976 sec
RG 724
DW 83.200 usec
DE 6.50 usec
TE 307.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
PL1 0.90 dB
SFC1 400,1326008 MHz
F2 - Processing parameters
sI 16384
SF 400.1300087 MHz
WDW EM
SSB 4]
LB 0.30 Hz
k GB 0
PC 1.00

13 12 11 10 9 8 4 3 2 1 0 ppm
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[ ™ @_en Ao
o ] arad=ng a S : Current Data Parameters
= B~ i B T P S NAME SVK-4-007 13C
- — L B R B N B ow© = EXBNO 813011
T N V ;
F2 - Acquisition Parameters
Date_ 20170813
Time 22.59
INSTRUM spect
PROBHD S5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDCl13
NS 9939
| Ds 0
N SWH 25252.525 Hz
e FIDRES 0.385323 Hz
O AQ 1.2976128 sec
RG 2050
DW 19.800 usec
DE 6.50 usec
TE 307.2 K
\ D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
PL1 6.20 dB
SFOl 100.6243395 MHz
== CHANNEL f2 ========
CPDPRG[ 2 waltzlé
NUC2 1H
PCPD2 20.00 usec
PL2 -0.40 dB
FL12 15.80 dB
PL13 18.80 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
| J J s 100.6127690 Mz
DW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T IGB 4]
200 180 160 140 120 100 80 60 40 20 ppm®C 1.40
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Fiﬁlg N ANTITENANONONOCHROENWWLANNWNIM
r~ ™ AN FON AT AR OS T N0 T OO N
© 10 0 00 [ [ = (= [~ [ P~ = ot s o O] O o e el 1 00~ = D O O WO DN Current Data Parameters
e s e s s bt s e+ e e o+ E s s e s s w e e e e e NAME SVK-3-361
NN OVEO ONOEOOOOOWEOEL NSNS EXPNO 828011

D e N\ NP PROCNO 1

F2 - Acquisition Parameters
Date_ 20170828
Time 22.30
INSTRUM spect
PROBHD S5 mm QNP 1H/13
PULPROG zg30
TD 32768
| SOLVENT CDC13
_N NS 10
DS 0
0 SWH 6009.615 Hz
Br FIDRES 0.183399 Hz
AQ 2.7262976 sec
\ RG 645
DW 83.200 usec
DE 6.50 usec
TE 300.0 K
Dl 1.00000000 sec
TDO 1
======== CHANNEL f1l ========
NUC1 1H
Pl 15.00 usec
PL1 0.90 dB
SFO1 400.1326008 MHz
F2 - Processing parameters
ST 16384
SF 400.1300094 MHz
WDW EM
SSB 0
LB 0.30 Hz
l n U\ GB 0
PC 1.00
10 9 8 7 6 5 4 3 2 1 ppm

T FQ /=T
ﬁ;Tiqt% @ ;q
| - ey eley
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™~ N AN oMM e n
L n SNy Ta g ﬂ @ Current Data Parameters
2 R IFTHRES2E - < o NAME SVK-3-361 13C
— v vy =~ T EXPNO 828011
N N :
F2 - Acquisition Parameters
Date_ 2017082%
Time 12.13
INSTRUM spect
PRCBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1023
DS 0
SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976128 sec
RG 2050
DW 19.800 usec
DE 6.50 usec
TE 300.4 K
| [e] D1 2.00000000 sec
/N dll 0.03000000 sec
DELTA 1.89999998 sec
O TDO 1
Br
======== CHANNEL fl ========
NUC1 13C
\ P1 10.00 usec
PL1 6.20 dB
SFO1 100.6243395 MHz
== CHANNEL f2 ========
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -0.40 dB
PL12 15.80 dB
PL13 18.50 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
) . SI 32768
SF 100.6127690 MHz
WDW EM
S&B 0
LB 1.00 Hz
T T T T T T T T T T 1GB 0
200 180 160 140 120 100 80 60 40 20 ppm®c 1.40
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OO HMn OO o ~ oo
NEcdn2eee o Py Current Data Parameters
+ . . . o vk NAME SVK-3-362
[l el Yo BT R TO NTS TS} [T] oo EXPNO 828011
S e, N7~ NN PROCNO 1
F2 - Acquisition Parameters
Date_ 20170828
Time 22.36
INSTRUM spect
PROBHD 5 mm QNB 1H/12
H o PULPROG 2g30
N D 32768
o) SOLVENT CDC13
NS 10
Ds 0
Br SWH 6009.615 Hz
\ FIDRES 0.183399 Hz
AQ 2.7262976 sec
RG 812
DW 83.200 usec
DE 6.50 usec
TE 300.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f]1 ========
NUC1 1H
Bl 15.00 usec
PL1 0.90 dB
SFO1 400.1326008 MHz
F2 - Processing parameters
SI 16384
SF 400,1300093 MHz
WDW EM
SSB 0
LB 0.30 Hz
) W GB 0
PC 1.00
T T T T T T
10 9 8 7 5 3 ppm
48 EEEE E
-l |- (3] )
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o N Rl T O D
S XNXERET = [ e
E o =g RS g s @A v
FTomad~= & * -
TNV T T [T
H (o]
_N
O
Br
\
T T T T T T T T T T |
200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

NAME SVK-3-362 2nd time 13C
EXPNOC 828021
PROCNC 1
F2 - Acquisition Parameters
Date_ 20170822
Time 23.47
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
D 65536
SOLVENT cDCl3
N5 2999
Ds 0
SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976128 sec
RG 2050
DW 19.800 usec
DE 6.50 usec
TE 300.8 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999298 sec
TDO 1
= CHANNEL f1 =
13¢C
10.00 usec
6.20 dB
100.6243395 MHz
== CHANNEL f2 =
CPDPRG [ waltzlé
NUC2 1H
PCPD2 20.00 usec
PL2 -0.40 dB
PL12 15.80 dB
PL13 18.50 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.61276%0 MHz
WDW EM
55B ]
LB 1.00 Hz
GB 0
PC 1.40




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2018

CONX AU NANNM—AROTOOWoOOTNNAWODMDE-O NN
COOFWMXEANTCOEATOCASLOHOANT=OWNNY OO
WOWOWOMNMEACTNMNA AN NACM T NS0T oW
OO WA P’F—F P P’P F @ v ? T ﬁiﬁiﬂ [~~~ 00w Wwnmn
M~~~ 00w m m m m m m m mlﬂ m m m m m NNNNNN N N [aURe

TSR TN

T
10 9 8 7 6 5 4 3 2 1
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Current Data Parameters

NAME SVK-3-360
EXPNO 826011
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170826

Time 22.17
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30

TD 32768
SOLVENT CDC13

NS 10

DS 4]

SWH 60092.615 Hz
FIDRES 0.183399 Hz
AQ z2.7262%76 sec
RG 645

DW 83.200 usec
DE 6.50 usec
TE 299.3 K

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

Pl 15.00 usec
PL1 0.90 dB
SFOL 400.1326008 MHz
F2 - Processing parameters
SI 16384

SF 400.1300094 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0
PC 1.00
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= w, T N Wm TN
N WA e NG e l'l: ﬁ Current Data Parameters
5 238 § g3¢caa PR - NAME SVK-3-360 13C
— e v © o EXPNO 826011
| N T ANN/Y | '
F2 - Acquisition Parameters
Date_ 20170826
Time 22.36
INSTRUM spect
PROBHD S mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDCL13
NS 288%
DS Q
SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976128 sec
RG 2050
DW 19.800 usec
0 DE 6.50 usec
TE 300.1 K
D1 2.00000000 sec
o) dll 0.03000000 sec
DELTA 1.89999998 sec
o) TDO 1
\’o == CHANNEL fl ========
\ 13C
10.00 usec
6.20 dB
100.62433925 MHz
CHANNEL f2 ========
CPDPRG [ 2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 -0.40 dB
PL12 15.80 dB
PL13 18.50 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
I SF 100.6127620 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T r T T T T T T T T T T | T T IGB 0
200 180 160 140 120 100 80 60 40 20 ppmFe© 1.40
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D FTLCOoOADWMMEOTWENOOMEDOM™S @ A<

OO0 WO A0 TN~ AW

WA N M A NN M oL T 00T N

NH GOV OOIN A OORGo G LW W N W Current Data Parameters
. L T NAME SVK-3-396-1
S MWL LLWLWLOOMMOMNCNS NN EXPNO 1213011
\/ N/ //’ \V \\L//’ PROCNO 1

F2 - Acquisition Parameters

Date_ 20171213
Time 1.38
INSTRUM spect
le) PROBHD 5 mm QNP 1H/13
PULPROG zg30
_O D 32768
e} SOLVENT CDC13
~ NS 10
(o) DS 0
SWH 6009.615 Hz
—0 FIDRES 0.183399 Hz
\ AQ 2.7262976 sec
RG 101
Dw 83.200 usec
DE 6.50 usec
TE 297.2 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
PL1 0.90 dB
SFO1 400.1326008 MHz
F2 - Processing parameters
ST 16384
SF 400.1300079 MHz
WDW EM
. \ I e o
LB 0.30 Hz
GB 0
PC 1.00
3 g8 sz (8 (8
- o|®| |= ®|lo = |
=) S|a| (e -& ol [e
- ~lal |l mlo | |-
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
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b3 ™ 00 T O~ I~ =T & hpnd
N DN g N - Iy w — 9 N -~
=3 1) B~ & o e e &N ol - - - Current Data Parameters
=~ e A A I = ™ - e e~ NAME SVK-3-377-1 13C
ToOTTTTTYTTY T tooeen ” EXPNO 1025011
VYN T T N 1
F2 - Acquisition Parameters
Date_ 20171025
Time 10.42
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
@] D 65536
(o) SOLVENT €DC13
- NS 2915
o) DS 0
~ SWH 25252.525 Hz
(@) FIDRES 0.385323 Hz
AQ 1.2876128 sec
—~0 RG 2050
DW 18.800 usec
\ DE €.50 usec
TE 29%.9 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL £1
13cC
10.00 usec
6.20 dB
100.6243395 MHz
= CHANNEL f2 ==
CPDPRG[2 waltzlé
NUCZ 1H
PCPD2 20.00 usec
PL2 -0.40 dB
PL12 15.80 dB
PL13 18.50 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
. | 5F 100.6127690 MHz
DW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T T T GB 0
220 200 180 160 140 120 100 80 60 40 20 ppmFe 1.40
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S & o o Soa SIINELRa ¢ + Data P t
urren ata Parameters
e S233 & oo CREZBRS® NAME SVK-4-061
A M - oot EXPNO 1219011
TRV |
F2 - Acguisition Parameters
Date_ 20171219
Time 11.26
INSTRUM spect
1) PROBHD S5 mm QNP 1H/13
-~ PULPROG zg30
O TD 32768
~N SOLVENT CDC13
o NS 15
_0 DS o
SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 2.7262976 sec
RG 812
DW £83.200 usec
DE 6.50 usec
TE 297.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 15.00 usec
PL1 0.90 dB
SFO1 400.1326008 MHz
F2 - Processing parameters
SI 16384
h J SF 400.1300084 MHz
A\ fU WDW EM
SSB o]
LB 0.30 Hz
GB 0
g = 9(gS SREIEIR PC 1.00
= N S E=1R) ®| | |2 [#
3 N e SRRIERE
- (3 Lol Karllarl - - )| en
—
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
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- o v e - - [
-] e e =t -t i =3 [ =] I el =D Current Data Parameters
2 TSR] = o o SR O IROSneS e SVK-T 13C
~ W, <+ < o o~ (=3 < - <\ BB B s B
- — - - -] oo 0 IS s e B EXPNO 1215011
N NS NV T '
F2 - Acquisition Parameters
Date_ 20171215
Time 3.43
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 5000
0 Ds 0
_0O SWH 25252.525 Hz
o) FIDRES 0.385323 Hz
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HPLC data:

3-allyl-5,7-dimethoxyisobenzofuran-1(3H)-one (8)

HPLC conditions: Chiralcel OJ column, n-Hexane/2-Propanol (90/10), 1.0 mL/min, (tmajor =
30.91 min, area% =98.4586), (tminor=37.13 min, area% =1.5414), 254nm UV detector.
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3-allyl-5,6-dimethoxyisobenzofuran-1(3H)-one (9)

HPLC conditions: Chiralcel OJ column, n-Hexane/2-Propanol (90/10), 1.0 mL/min, (tmajor =20.51

min, area% =97.0743), (tminor =24.78 min , area% =2.9257), 254nm UV detector.
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3-allyl-4,5,6-trimethoxyisobenzofuran-1(3H)-one (10)

HPLC conditions: Chiralcel OJ column, n-Hexane/2-Propanol (90/10), 1 mL/min, (tmajor =18.43

min, area% =99.5680), (tminor=21.82 min , area% =0.4320), 254 nm UV detector.
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3-allylisobenzofuran-1(3H)-one (11)
HPLC conditions: Chiralcel OJ column, n-Hexane/2-Propanol (90/10), 1.0 mL/min, (tmajor =
20.87 min, area% =98.0672), (tminor= 24.72min, area% =1.9328), 254nm UV detector.
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3-allyl-6-methoxyisobenzofuran-1(3H)-one (12)

HPLC conditions: Chiralcel OJ column, n-Hexane/2-Propanol (90/10), 1.0 mL/min, (tyajor=17.91
min, area% =98.6356), (tminor =21.45 min, area% =1.3644), 254 nm UV detector.
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7-allyl-[1,3]dioxolo[4,5-f]isobenzofuran-5(7H)-one (13)

HPLC conditions: Chiralcel OJ column, n-Hexane/2-Propanol (90/10), 1.0 mL/min, (tmajor
=12.47 min, area% =98.5012), (tminor =14.79 min, area% =1.4988 ), 254nm UV detector.
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3-allyl-6-(dimethylamino)isobenzofuran-1(3H)-one (14)

HPLC conditions: Chiralcel OJ column, n-Hexane/2-Propanol (90/10), 1.0 mL/min, (tmajor =18.95
min, area% =98.0199), (tminor =22.67 min, area% =1.9801), 254nm UV detector.
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3-allyl-5-bromo-6-(dimethylamino)isobenzofuran-1(3H)-one(15)

HPLC conditions: Chiralcel OJ column, n-Hexane/2-Propanol (90/10), 1.0 mL/min, (tmajor =12.02
min, area% =98.8410), (tminor=14.17min, area% =1.1590 ), 254nm UV detector.
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3-allyl-4-bromo-6-(methylamino)isobenzofuran-1(3H)-one(16)

HPLC conditions: Chiralcel OJ column, n-Hexane/2-Propanol (90/10), 1.0 mL/min, (tpajor =30.52

min, area% =98.4807), (tminor =36.65 min, area% =1.5193), 254nm UV detector.
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8-allyl-[1,3]dioxolo[4,5-¢]isobenzofuran-6(8 H)-one (17)

HPLC conditions: Chiralcel OJ column, n-Hexane/2-Propanol (90/10), 1.0 mL/min, (tmajor =14.03
min, area% =99.0390), (tminor=16.67 min , area% =0.9610), 254nm UV detector.
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IR Spectra

1. (15,95)-10,10-dimethyl-5-pyridin-2-yl-6-aza-tricyclo[7.1.1.0%7]-undeca-2(7)-3,5-triene (3)
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2. (15,8R,95)-(10,10-dimethyl-5-pyridin-2-yl-6-aza-tricyclo[7.1.1.0%7]-undeca-2(7),3,5-trien-
8-yl)-diphenyl-methanol (4)
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3.  (15,8R,95)-2-(10,10-dimethyl-5-(pyridin-2-yl)-6-aza-tricyclo[7.1.1.0%>7]-undeca-2(7)-3,5-
trien-8-yl)-1,3-diphenyl-propan-2-ol(5)
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4. (18,8R,95)-1-(10,10-dimethyl-5-(pyridin-2-yl)-6-aza-tricyclo[7.1.1.0>7]-undeca-2(7)-3,5-
trien-8-yl)-cyclohexan-1-ol (6)
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5.  (15,8R,95)-2-(10,10-dimethyl-5-(pyridin-2-yl)-6-aza-tricyclo[7.1.1.0%7]-undeca-2(7)-3,5-
trien-8-yl)-propan-2-ol (7)
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6. 3-allyl-5,7-dimethoxyisobenzofuran-1(3H)-one (8)
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7. 3-allyl-5,6-dimethoxyisobenzofuran-1(3H)-one (9)
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8. 3-allyl-4,5,6-trimethoxyisobenzofuran-1(3H)-one (10)
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9. 3-allylisobenzofuran-1(3H)-one (11)
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10. 3-allyl-6-methoxyisobenzofuran-1(3H)-one (12)
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11. 7-allyl-[1,3]dioxolo[4,5-f]lisobenzofuran-5(7H)-one (13)
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12. 3-allyl-6-(dimethylamino)isobenzofuran-1(3H)-one (14)
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13. 3-allyl-5-bromo-6-(dimethylamino)isobenzofuran-1(3H)-one(15)
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14. 3-allyl-4-bromo-6-(methylamino)isobenzofuran-1(3H)-one(16)
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15. 8-allyl-[1,3]dioxolo[4,5-¢]isobenzofuran-6(8 H)-one (17)
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16. 3-heptyl-4,5,6-trimethoxyisobenzofuran-1(3H)-one (18)
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17. 3-heptyl-4,5,6-trihydroxyisobenzofuran-1(3H)-one (19)
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