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1. General method

'H NMR spectra were recorded on JEOL ECX-500 (500.16 MHz for "H NMR and 125.77 MHz for "°C
NMR), and JEOL ECS-400 (391.78 MHz for 'H NMR, 98.52 MHz for °C NMR, 125.70 MHz for ''B
NMR, and 368.64 MHz for '’F NMR) spectrometers. Chemical shifts were reported downfield from
tetramethylsilane (8 = 0 ppm) for "H NMR. For 'H and ?C NMR, chemical shifts were reported in the scale
relative to the solvent used as an internal reference (6 = 7.26 and 77.00 ppm (CDCl;), 2.04 and 29.80 ppm
(acetone-dg); 'H and >C NMR respectively). Chemical shifts for ''B NMR and '°F NMR were reported in
the scale relative to PhB(OH), (6 = 31.00 ppm) and C¢Fs (6 = —164.90 ppm) respectively as an external
standard. Infrared (IR) spectra were recorded on a JASCO FT/IR 410 Fourier transform infrared
spectrophotometer. ESI-MS spectra were measured on a Waters ZQ4000 spectrometer (for LRMS), and a
JEOL JMS-T100LC AccuTOF spectrometer (for HRMS). Column chromatography was performed with
silica gel Merck 60 (230-400 mesh ASTM). Gel permeation chromatography (GPC) purification was
conducted on a Japan Analytical Industry Co., Ltd. LC9210NEXT equipped with JAIGEL-1H and
JAIGEL-2H, and CHCIl; was used as an eluent. HPLC was conducted by JASCO HPLC systems (pump:
PU-2080; detector: UV-2075, measured at 254 nm). All reactions other than substrates synthesis were
carried out in normal solvents without any purification (purchased from Aldrich or Wako Pure Chemical
Industries, Ltd.) unless otherwise noted. Reagents whose preparations are not described in this manuscript
were purchased from Aldrich, Tokyo Chemical Industry Co., Ltd. (TCI), Kanto Chemical Co., Inc., and
Wako Pure Chemical Industries, Ltd., and used without further purification except for triethylamine, which
was distilled from CaH,. NMR vyields were calculated by 'H NMR of crude products using
1,1,2,2-tetrachloroethane as an internal standard. The oxygenated compounds 2a, 2d + 2d’, 2h, 2i, 2k, 2m,
and 2s were isolated by silica gel column chromatography (eluent: hexane/EtOAc); other products were

isolated by preparative TLC (eluent: hexane/EtOAc).
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2. Typical experimental procedure

(A) The oxygenation of secondary C(sp3)-H bonds:
Co(OAc), (5 mol%)

o Mn(OAc);+2H,0 (5 mol%) o
O, (1 atm, balloon)
N-OH N-OH O
TFE (0.1 M), 40 °C, 24 hr
FoC O/\/\R Fol O/\)kR
1 2

Oxygenation of 1a: To a test tube were added Co(OAc), (0.89 mg, 0.005 mmol), Mn(OAc);*2H,0 (1.34
mg, 0.005 mmol), 1a (R = Me, 28.9 mg, 0.1 mmol), and 2,2,2-trifluoroethanol (TFE,1 mL, 0.1 M). The
mixture was stirred at 40 °C after replacing the air inside the tube with O, (1 atm, balloon). After 1a was
consumed, which was checked on TLC, TFE was removed by evaporation and then EtOAc was added. The
EtOAc solution was passed through silica gel to remove the metals. EtOAc was removed from the filtrate
by evaporation and the residue was dried under reduced pressure to afford the crude mixture. NMR yield
was calculated as 67% from the 'H NMR spectra of the crude mixture using 1,1,2,2-tetrachloroethane as an
internal standard. Purification by silica gel column chromatography (EtOAc/hexane = 1/1) afforded 2a as a
colorless sticky liquid (18.6 mg, 62%).
2a: '"H NMR (500 MHz, CDCls) &: 8.83 (brs, 1H), 7.87 (d, 1H, J = 7.5 Hz), 7.58-7.68 (m, 3H), 3.57 (dt, 1H,
J=3.5Hz, 9.8 Hz), 3.21-3.26 (m, 1H), 2.93 (ddd, 1H, J = 3.5 Hz, 9.2 Hz, 18.9 Hz), 2.63 (dt, 1H, J=18.9
Hz, 3.5 Hz), 2.23 (s, 3H); °C NMR (126 MHz, CDCl;) &: 208.3, 163.8, 133.9, 133.0, 131.7, 130.5, 124.2,
124.1, 121.7 (q, J = 286.7 Hz), 90.5 (q, J = 32.4 Hz), 57.7, 42.1, 30.4; "’F NMR (369 MHz, CDCl;) &: —
78.2; IR (neat, cm™) v: 3213, 2952, 1719, 1469, 1363, 1304, 1197; LRMS (ESI): m/z 326 [M+Na]"; HRMS
(ESI): m/z caled for Ci3H;,FsNO4Na [M+Na]™ 326.0611, Found 326.0620.

(B) The oxygenation of tertiary or benzylic C(sp’)-H bonds:
Co(OAc), (1 mol%)

0o Me,S (1.2 eq) 0o
O, (1 atm, balloon)
TFE (0.1 M), 40 °C, 24 hr
2 2
F,.c O R F,.¢ O R
1 2

Oxygenation of 1h: To a test tube were added 1h (R' = R* = Me, 30.3 mg, 0.1 mmol) and TFE (1 mL,
0.1 M). Me,S (9 pL, 0.12 mmol) was added after replacing the air inside the tube with O, (1 atm, balloon)
and finally Co(OAc); (0.5 M DMSO solution, 2 pL, 0.001 mmol) was added. The mixture was stirred at
40 °C and after 1h was consumed, which was checked on TLC, TFE was removed by evaporation and then
EtOAc was added. The EtOAc solution was passed through silica gel to remove the metal and DMSO.
EtOAc was removed from the filtrate by evaporation and the residue was dried under reduced pressure to
afford the crude mixture. NMR yield was calculated as 100% from the '"H NMR spectra of the crude
mixture using 1,1,2,2-tetrachloroethane as an internal standard. Purification by silica gel column
chromatography (EtOAc/hexane = 1/1) afforded 2h as a colorless sticky liquid (29.6 mg, 93%).
2h: "H NMR (500 MHz, CDCl;) : 9.88 (s, 1H), 7.84 (d, 1H, J = 7.5 Hz), 7.64 (dd, 1H, J= 7.5 Hz, 7.5 Hz),
7.59-7.64 (m, 2H), 3.80 (brs, 1H), 3.55 (dt, 1H, J = 4.0 Hz, 9.8 Hz), 3.25-3.32 (m, 1H), 1.93-2.02 (m, 1H),
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1.69 (dt, 1H, J = 14.9 Hz, 4.1 Hz), 1.37 (s, 3H), 1.25 (s, 3H); °C NMR (126 MHz, CDCl;) &: 164.9, 134.4,
133.0, 131.6, 130.3, 124.1, 124.0, 121.8 (q, J = 286.7 Hz), 90.9 (q, J = 32.4 Hz), 70.7, 60.8, 40.9, 30.0; '°F
NMR (369 MHz, CDCL3) &: ~78.2; IR (neat, cm™) v: 3395, 3172, 2972, 1722, 1470, 1381, 1305, 1199;
LRMS (ESI): m/z 342 [M+Na]"; HRMS (ESI): m/z calcd for C;4H;sFsNO;Na [M+Na]" 342.0924, Found

342.0921.
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3. Typical synthetic procedure for directing-activator-anchored alcohols

Procedure A: for all the substrates except for ones listed bellow

-

0] BnBr TMS-CF5 0] MsClI
DBU CsF EtsN

N-OH ——— N-OBh ————> N-OBh ——

o) FsC OH

N-hydroxyphthalimide S$1 S2

AgOTf

o ROH 0

EtsN H,, Pd/C
N-OBn ——> N-OBn —— N-OH
Fs¢ Cl FsC OR F,Cc OR
S3 S4 1
Procedure B: for 1o, 1v, 1x, 1aa, 1ab, 1ac and 1ad

o) PMBCI TMS-CF3 o) MsClI
DBU CsF EtsN

N-OH ——— N-OPMB ——— N-OPMB ———>

e} FsC OH

N-hydroxyphthalimide S1' s2'

AgOTf

o ROH 0
EtsN TFA

N-OPMB ———— N-OPMB ——— N-OH

FsC Cl FsC OR FsC OR
s3' s4' 1

L

Procedure C: for 1p

s ~-OH TMS  TMS-CF3
_DIAD, PhgP_

(0]
Clvor
o

N-hydroxyphthalimide

CE:E /—/ CsF

AgOTf
T™MS  ROH ™S
/ EtsN o TBAF
-0 —_ -0 —
F,C Cl FsC OR
s3" s4"

TMS  MsCl
— Et;N
-0 e
FsC OH
s2"
N-OH
FsC OR

1

L

Typical experimental procedure for Procedure A: O-benzyl-N-hydroxyphthalimide (S1)

To a stirred mixture of N-hydroxyphthalimide (97.8 g, 600 mmol, 1 eq) and benzyl bromide (79 mL, 660
mmol, 1.1 eq) in DMF (1.2 L, 0.5 M) was added DBU (108 mL, 720 mmol, 1.2 eq) over 30 minutes at
ambient temperature. After completion of the addition, 2.4 L of HCI (1 N in water) was added, and the

white precipitate was filtered off and washed with water to afford wet S1. Azeotropic removal of remained

water with toluene (twice) afforded S1 as white solid (147.6 g, 97% yield).

'H NMR (500 MHz, CDCl;) 5: 7.80 (dd, 2H, J = 2.9 Hz, 5.2 Hz), 7.72 (dd, 2H, J = 2.9 Hz, 5.2 Hz), 7.53
(dd, 2H, J = 4.0 Hz, 7.5 Hz), 7.36-7.40 (m, 3H), 5.21 (s, 2H); >C NMR (126 MHz, CDCl3) §: 163.4, 134.4,
133.6, 129.8, 129.3, 128.8, 128.5, 123.4, 79.8; IR (KBr, cm™) v: 3076, 3034, 2954, 2887, 1789, 1731,
1464; LRMS (ESI): m/z 276 [M+Na]"; HRMS (ESI): m/z caled for CisH;;NO;Na [M+Na]" 276.0631,
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Found 276.0630.

N-benzyloxy-3-hydroxy-3-trifluoromethyl-isoindolinone (S2)

To a stirred mixture of S1 (139 g, 550 mmol, 1 eq) and TMSCF; (98mL mL, 660 mmol, 1.2 eq) in dry

DMF (550 mL, 1 M) was added CsF (100 g, 660 mmol, 1.2 eq) at 0 °C, and the reaction mixture was
stirred for one hour. 1 N HCI aq. (500 mL) was added and the mixture was extracted with ethyl
acetate/hexane (1/1). The organic layer was washed with water and saturated NaCl aq. solution, and dried
over Na;SO,. The solution was passed through short silica gel pad and evaporation of the solvent afforded
S2 as light yellow solid (169.3 g, 95% yield). S2 was used in the next step without further purification.
'H NMR (500 MHz, acetone-de) &: 7.78-7.85 (m, 3H), 7.72-7.76 (m, 1H), 7.59 (d, 2H, J = 7.5 Hz),
7.37-7.45 (m, 3H), 5.34 (d, 1H, J = 9.8 Hz), 5.22 (d, 1H, J = 9.8 Hz); °C NMR (126 MHz, acetone-d) &:
164.9, 139.1, 136.0, 134.5, 132.5, 130.2, 130.0, 129.5, 129.1, 125.0, 124.2, 123.9 (q, J = 286.7 Hz), 88.0 (q,
J =32.4 Hz), 80.5; "’F NMR (369 MHz, acetone-ds) &: —79.5; IR (KBr, em™") v: 3223, 3031, 1719, 1618,
1470, 1378, 1261, 1195; LRMS (ESI): m/z 346 [M+Na]’; HRMS (ESI): m/z caled for C;sH;,F3NOs;Na
[M+Na]" 346.0662, Found 346.0674.

N-benzyloxy-3-chloro-3-trifluoromethyl-isoindolinone (S3)

To a stirred mixture of S2 (169 g, 523 mmol, 1 eq) and triethylamine (117 mL, 836 mmol, 1.6 eq) in

CH,CI, (45 mL, 1 M) was added methanesulfonyl chloride (61 mL, 784 mmol, 1.5 eq) at 0 °C. The mixture
was stirred for three hours before water was added. The separated organic layer was washed with water and
saturated NaCl aq. solution, and dried over Na,SO,4. The solution was passed through short silica gel pad,
and evaporation of the solvent afforded S3 as light yellow liquid (179 g, 100% yield). For practical use, S3
is stored as 1 M solution in heptane, or S3 is solidified by seeding.
'H NMR (400 MHz, CDCls) 8: 7.90 (d, 1H, J = 7.2 Hz), 7.71-7.76 (m, 2H), 7.63-770 (m, 1H), 7.55-7.61
(m, 2H), 7.37-7.46 (m, 3H), 5.41 (d, 1H, J = 9.4 Hz), 5.25 (d, 1H, J = 9.4 Hz); °C NMR (126 MHz,
CDCl,) o: 164.5, 137.9, 134.2, 133.9, 131.8, 129.6, 129.1, 128.5, 127.3, 124.4, 124.1, 121.7 (q, J = 284.3
Hz), 79.7, 79.5 (q, J = 36.4 Hz); "’F NMR (369 MHz, CDCl5) 8: —75.8; IR (neat, cm™") v: 1755, 1469, 1258,
1197; LRMS (ESI): m/z 364 [M+Na]"; HRMS (ESI): m/z caled for C;¢H;,CIFsNO,Na [M+Na]" 364.0323,
Found 364.0325.

N-benzyloxy-3-butoxy-3-trifluoromethyl-isoindolinone (S4a)

To a light-protected mixture of AgOTf (6.9 g, 26.7 mmol, 1.5 eq), 1-butanol (2.0 mL, 21.4 mmol, 1.2 eq),
and triethylamine (3.2 mL, 23.1 mmol, 1.3 eq) in toluene (17.8 mL) was added S3 (1 M solution in toluene,
17.8 mL, 17.8 mmol, 1 eq) at ambient temperature. The reaction mixture was stirred overnight and
saturated NaCl aq. solution was added. After filtration over Celite pad to remove the silver salts, the

organic layer was separated, washed with water and saturated NaCl aq. solution, and dried over Na,SO,.
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Evaporating the solvent afforded the crude oily liquid. Purification by silica gel column chromatography
(hexane/EtOAc = 10/1) afforded S4a (R = Bu) as slightly yellow liquid (5.7 g, 84%).

"H NMR (500 MHz, CDCl3) &: 7.90 (d, 1H, J = 7.7 Hz), 7.69 (dd, 1H, J = 6.9 Hz, 7.8 Hz), 7.60-7.66 (m, 2
H), 7.57 (d, 2H, J = 6.9 Hz), 7.35-7.43 (m, 3H), 5.32 (d, 1H, J=9.8 Hz), 5.16 (d, 1H, J = 9.8 Hz), 3.28 (dt,
1H, J = 8.6 Hz, 6.3 Hz), 2.95 (dt, 1H, J = 8.6 Hz, 6.3 Hz), 1.44-1.59 (m, 2H), 1.23-1.39 (m, 2H), 0.83 (t,
3H, J = 7.2 Hz); C NMR (126 MHz, CDCl;) &: 165.6, 135.3, 134.6, 133.4, 131.6, 130.0, 129.3, 128.8,
128.4, 124.2, 124.1, 122.2 (q, J = 286.7 Hz), 91.0 (q, J = 32.4 Hz), 79.1, 63.8, 31.0, 18.9, 13.6; ’F NMR
(369 MHz, CDCl;) &: —78.1; IR (neat, cm™) v: 2960, 1746, 1468, 1294, 1195; LRMS (ESI): m/z 402
[M+Na]"; HRMS (ESI): m/z caled for Cy0H,0F3NO3Na [M+Na]™ 402.1288, Found 402.1284.

3-butoxy-N-hydroxy-3-trifluoromethyl-isoindolinone (1a)
©;I<<N—OH

A

A stirred mixture of S4a (2.6 g, 6.8 mmol, 1 eq) and Pd/C (10 wt%, 362 mg, 0.34 mmol, 0.05 eq) in
ethanol (14 mL, 0.5 M) was exposed to H;, (balloon pressure) at ambient temperature. The reaction mixture
was stirred for two hours and then H, was removed. Filtration over Celite pad and evaporation of the
filtrate afforded a crude oily liquid. Purification by silica gel column chromatography (hexane/EtOAc =
4/1) afforded 1a as slightly orange liquid. The liquid was gradually solidified into white solid (1.8 g, 92%).
'H NMR (500 MHz, CDCl;) &: 9.88 (s, 1H), 7.79 (d, 1H, J = 7.8 Hz), 7.66 (dd, 1H, J = 7.4 Hz, 6.9 Hz),
7.61 (d, 1H, J="7.4 Hz), 7.60 (dd, 1H, J= 6.9 Hz, 7.8 Hz), 3.43 (dt, 1H, J = 8.6 Hz, 6.6 Hz), 2.98 (dt, 1H, J
= 8.6 Hz, 6.6 Hz), 1.54-1.68 (m, 2H), 1.29-1.46 (m, 2H), 0.88 (t, 3H, J = 7.2 Hz); °C NMR (126 MHz,
CDCly) 8: 165.9, 135.3, 133.2, 131.5, 130.0, 124.0, 123.8, 121.9 (q, J = 286.7 Hz), 91.0 (q, J = 32.4 Hz),
64.1,31.1, 19.0, 13.7; ’F NMR (369 MHz, CDCl;) &: —78.5; IR (KBr, cm™) v: 3435, 3136, 2964, 1878,
1719, 1472, 1305, 1201; LRMS (ESI): m/z 312 [M+Na]’; HRMS (ESI): m/z caled for C,3H,4F3NO;Na
[M+Na]" 312.0818, Found 312.0831.

Typical experimental procedure for Procedure B

L

( R
o] PMBCI TMS-CF; o) MsCI
DBU CsF EtsN
N-OH ———— N-OPMB ——— N-OPMB ———
e} FsC OH
N-hydroxyphthalimide S1' S2'
AgOTf
0o ROH 0o o
Et;N TFA
N-OBh ——— N-OPMB ——— N-OH
Fsc Cl F,C OR Fs¢ OR
S3' sS4’ 1

O-(4-methoxybenzyl)-N-hydroxyphthalimide (S1')
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To a stirred mixture of N-hydroxyphthalimide (8.16 g, 50 mmol, 1 eq) and DBU (9.7 mL, 65 mmol, 1.3

eq) in DMF (50 mL, 1 M) was added 4-methoxybenzyl chloride (6.6 mL, 55 mmol, 1.1 eq) at 0 °C. After
two hours, 100 mL of HCI (1 N in water) was added. White precipitate was filtered off, washed with cold
water, and then dissolved in CH,Cl,. Drying the solution over Na,SO,4 and evaporating the solvent afforded
S1' as white solid (11.0 g, 78% yield).
"H NMR (500 MHz, CDCls) &: 7.79 (dd, 2H, J = 5.4 Hz, 3.2 Hz), 7.72 (dd, 2H, J = 5.4 Hz, 3.2 Hz), 7.44 (d,
2H, J = 8.6 Hz), 6.88 (d, 2H, J = 8.6 Hz), 5.14 (s, 2H), 3.79 (s, 3H); °C NMR (126 MHz, CDCls) &: 163.5,
160.4, 134.3, 131.6, 128.9, 125.8, 123.4, 113.9, 79.4, 55.2; IR (KBr, cm™) v: 2945, 1725, 1611, 1516, 1386,
1259; LRMS (ESI): m/z 306 [M+Na]"; HRMS (ESI): m/z caled for C;¢H;3NO4Na [M+Na]™ 306.0737,
Found 306.0745.

3-hydroxy-/V-((4-methoxybenzyl)oxy)-3-(trifluoromethyl)isoindolinone (S2')

The same procedure as the conversion of S1 to S2 afforded S2' as light yellow solid (13 g, 97%) from 11
g of S1'. S2' was also used in the next step without further purification.
"H NMR (500 MHz, acetone-ds) 8: 7.76-7.84 (m, 3H), 7.70-7.75 (m, 1H), 7.51 (d, 2H, J = 8.0 H), 6.97 (d,
2H, J = 8.0 H), 5.26 (d, 1H, J = 9.2 Hz), 5.14 (d, 1H, J = 9.2 Hz), 3.82 (s, 3H); °C NMR (126 MHz,
acetone-dg) 8: 164.8, 161.1, 139.2, 134.4, 132.4, 132.0, 130.2, 128.1, 124.9, 124.2, 123.9 (q, J = 286.7 Hz),
114.5, 88.0 (g, J = 32.8 Hz), 80.2, 55.5; '’F NMR (369 MHz, acetone-ds) : —79.5; IR (KBr, cm™) v: 3233,
1703, 1616, 1517, 1254, 1200; LRMS (ESI): m/z 376 [M+Na]’; HRMS (ESI): m/z caled for
Cy7H4F3NO4Na [M+Na]" 376.0767, Found 376.0773.

3-chloro-/N-((4-methoxybenzyl)oxy)-3-(trifluoromethyl)isoindolinone (S3')

The same procedure as the conversion of S2 to S3 afforded S3' as yellow solid (11 g, 79%) from 13 g of
S2'.
'H NMR (400 MHz, CDCls) &: 7.89 (d, 1H, J = 7.6 Hz), 7.62-7.77 (m, 3H), 7.50 (d, 2H, J = 8.5 Hz), 6.94
(d, 2H, J = 8.5 Hz), 5.33 (d, 1H, J= 9.0 Hz), 5.17 (d, 1H, J = 9.0 Hz), 3.82 (s, 3H); °*C NMR (100 MHz,
CDCly) 6: 164.5, 160.3, 137.9, 134.1, 131.8, 131.5, 127.4, 126.2, 124.4, 124.1, 121.7 (q, J = 284.4 Hz),
113.9, 79.6 (q, J = 36.3 Hz), 79.4, 55.2; '’F NMR (369 MHz, CDCls) &: —=75.7; IR (KBr, cm™) v: 1755,
1612, 1517, 1199; LRMS (ESI): m/z 394 [M+Na]’; HRMS (ESI): m/z caled for C,;H;3CIF;NO;Na
[M+Na]" 394.0428, Found 394.0425.

N-((4-methoxybenzyl)oxy)-3-(oct-4-yn-1-yloxy)-3-trifluoromethyl-isoindolinone (S4'aa)
0

@gliN—OPMB

F3C O/\/\/\

The same procedure as the conversion of S3 to S4a afforded S4'aa as light yellow liquid (256.6 mg,
60%) from 116.1 mg of S3'.

'H NMR (400 MHz, CDCls) &: 7.87-7.92 (m, 1H), 7.60-7.71 (m, 3H), 7.45-7.51 (m, 2H), 6.90-6.95 (m,
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2H), 5.25 (d, 1H, J = 9.4 Hz), 5.08 (d, 1H, J = 9.4 Hz), 3.82 (s, 3H), 3.38 (dt, 1H, J = 8.5 Hz, 5.7 Hz),
3.04-3.13 (m, 1H), 2.17-2.29 (m, 2H), 1.95-2.01 (m, 2H), 1.61-1.80 (m, 2H), 1.32-1.42 (m, 2H), 0.86 (t, 3H,
J=17.4 Hz); >C NMR (100 MHz, CDCl;) §: 165.3, 160.0, 134.9, 133.2, 131.5, 131.0, 130.0, 126.7, 124.2,
123.9, 122.0 (q, J = 286.4 Hz), 113.6, 90.9 (q, J = 32.9 Hz), 80.7, 78.7, 78.5, 62.3, 55.0, 28.3, 22.1, 20.4,
15.0, 13.2; "F NMR (369 MHz, CDCLy) 8: —78.0; IR (neat, cm™) v: 2960, 1744, 1613, 1516, 1468, 1252,
1186; LRMS (ESI): m/z 484 [M+Na]"; HRMS (ESI): m/z caled for CosHysFsNO;Na [M+Na]™ 484.1706,
Found 484.1707.

N-hydroxy-3-(oct-4-yn-1-yloxy)-3-trifluoromethyl-isoindolinone (1aa)
o)

@giN—OH

FoC 07N

To a stirred mixture of S4'aa (250 mg, 0.54 mmol, 1 eq), pentamethylbenzene (326 mg, 2.2 mmol, 4 eq;
a cation scavenger') in CH,Cl, (3 mL, 0.2 M) was added trifluoroacetic acid (267 pL, 10 wt% to the
solvent). After half a day, saturated NaHCO; aq. solution was added. The organic layer was
washed with water and saturated NaCl aq. solution, and dried over Na,SO,4. Evaporating the solvent
afforded a crude liquid. Purification by silica gel column chromatography (hexane/EtOAc = 3/1) afforded
laa (R = oct-4-yn-1-yl) as yellow liquid (151 mg, 82%).
'H NMR (500 MHz, CDCl3) &: 9.28 (brs, 1H), 7.82 (d, 1H, J = 6.9 Hz), 7.57-7.68 (m, 3H), 3.44-3.50 (m,
1H), 3.13-3.18 (m, 1H), 2.29-2.34 (m, 2H), 1.72-1.85 (m, 2H), 1.37-1.45 (m, 2H), 0.88 (t, 3H, J = 7.4 Hz);
C NMR (126 MHz, CDCl3) &: 165.4, 135.0, 133.1, 131.5, 130.1, 124.2, 123.9, 121.9 (q, J = 286.7 Hz),
90.9 (q, J = 33.2 Hz), 81.3, 79.0, 62.5, 28.2, 22.3, 20.6, 15.1, 13.4; ’F NMR (369 MHz, CDCls) 5: —78.4;
IR (neat, cm’") v: 3419, 2962, 1718, 1469, 1192; LRMS (ESI): m/z 364 [M+Na]"; HRMS (ESI): m/z calcd
for C;7H,gF3NO3;Na [M+Na]" 364.1131, Found 364.1138.

Typical experimental procedure for Procedure C

s Y
0 ~O TMS  TMS-CF TMS  MsCI
T™MS 3
DIAD, PhyP_ /4 CsF — Et;N
N-OH -0 —_—
o) FsC OH
N-hydroxyphthalimide s2"
AgOTf
TMS  ROH T™S
an Et;N o TBAF
-0 B -0 _— N-OH
F,¢ Cl FsC OR F,Cc OR
s3" sS4 1

2-(2-(trimethylsilyl)ethoxy)isoindoline-1,3-dione (S1'")

! K. Okano, K.-i. Okuyama, T. Fukuyama, H. Tokuyama Synlett 2008, 1977-1980.
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To a stirred mixture of N-hydroxyphthalimide (24.5 g, 150 mmol, 1 eq), 2-trimethylsilyl ethanol (21.4

mL, 150 mmol, 1 eq), and Ph;P (43.3 g, 165 mmol, 1.1 eq) in anhydrous CHCI; (300 mL, 0.5 M) was
added dropwise diethyl azodicarboxylate (2.2 M in toluene, 72 mL, 157 mmol, 1.05 eq) at 0 °C. After
completion of the addition, the cold bath was removed and the mixture was allowed to stir at room
temperature for about 12 hours. The reaction mixture was diluted with hexane/Et,O (5/1) and was passed
through SiO,. Evaporation of the solvent afforded a crude mixture. Purification by silica gel column
chromatography (hexane/ Et,0 = 5/1) afforded S1'"" as gray solid (24.6 g, 62% yield).
'H NMR (500 MHz, CDCl3) &: 7.81 (dd, 2H, J = 5.4 Hz, 3.2 Hz), 7.72 (dd, 2H, J = 5.4 Hz, 3.2 Hz),
4.23-4.28 (m, 2H), 1.16-1.22 (m, 2H), 0.04 (s, 9H); °C NMR (126 MHz, CDCl;) &: 163.8, 134.3, 129.0,
123.4,76.4, 17.0, -1.51; IR (neat, cm™) v: 2953, 1790, 1723, 1467, 1383; LRMS (ESI): m/z 286 [M+Na]";
HRMS (ESI): m/z caled for C;3H;7NO;3SiNa [M+Na]" 286.0870, Found 286.0869.

3-hydroxy-3-(trifluoromethyl)-2-(2-(trimethylsilyl)ethoxy)isoindolin-1-one (S2'")

The same procedure as the conversion of S1 to S2 afforded S2' as yellow solid (22.2 g, 71%) from 24.6
g of S1".
'H NMR (500 MHz, CDCl3) 8: 7.75 (d, 1H, J = 7.4 Hz), 7.68 (d, 1H, J = 7.4 Hz), 7.63 (td, 1H, J = 7.4 Hz,
1.1 Hz), 7.57 (td, 1H, J = 7.4 Hz, 1.1 Hz), 4.88 (brs, 1H), 4.33-4.40 (m, 1H), 4.13-4.20 (m, 1H), 1.04-1.17
(m, 2H), 0.03 (s, 9H); °C NMR (126 MHz, CDCls) &: 166.5, 137.8, 133.6, 131.5, 128.9, 124.2, 123.9,
122.6 (q, J = 286.7 Hz), 86.3 (q, J = 33.6 Hz), 76.1, 17.1, -1.56; '°’F NMR (369 MHz, CDCl;) : -79.6; IR
(KBr, cm™) v: 3125, 2957, 1698, 1473, 1380, 1254, 1203, 1174; LRMS (ESI): m/z 356 [M+Na]"; HRMS
(ESI): m/z caled for Ci4H;sF3sNO3SiNa [M+Na]" 356.0900, Found 356.0903.

3-chloro-3-(trifluoromethyl)-2-(2-(trimethylsilyl)ethoxy)isoindolin-1-one (S3'")

The same procedure as the conversion of S2 to S3 afforded S3'' as yellow liquid (23.4 g, 100%) from
22.2 g of S2".
'H NMR (500 MHz, CDCl3) &: 7.85 (d, 1H, J = 7.4 Hz), 7.67-7.74 (m, 2H), 7.62-7.66 (m, 1H), 4.42-4.50
(m, 1H), 4.28-4.35 (m, 1H), 1.13-1.23 (m, 2H), 0.06 (s, 9H); >C NMR (126 MHz, CDCls) &: 164.5, 138.0,
134.0, 131.8, 127.6, 124.3, 124.1, 121.7 (q, J = 284.3 Hz), 79.6 (q, J = 36.4 Hz), 76.0, 17.1, —1.54; "°F
NMR (369 MHz, CDCl3) &: —75.9; IR (neat, cm™) v: 1757, 1469, 1252, 1196; LRMS (ESI): m/z 374
[M+Na]"; HRMS (ESI): m/z caled for C14H;7CIF;NO,SiNa [M+Na]” 374.0561, Found 374.0567.

3-((3-methyloct-7-en-1-yl)oxy)-3-trifluoromethyl-NV-(2-(trimethylsilyl)ethoxy)-isoindolinone (S4''p,

diastereomixture)

F,C O “CH,

The same procedure as the conversion of S3 to S4a afforded S4''p as colorless liquid (670.6 mg, 83%)
from 619.1 mg of S3"'.
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'"H NMR (500 MHz, CDCLy) &: 7.87 (d, 1H + 1H, J = 6.9 Hz), 7.60-7.69 (m, 2H + 2H), 7.58 (d, 1H + 1H, J
= 7.4 Hz), 5.72-5.82 (m, 1H + 1H), 4.90-5.00 (m, 2H + 2H), 4.33-4.40 (m, 1H + 1H), 4.15-4.22 (m, 1H +
1H), 3.30-3.38 (m, 1H + 1H), 2.93-3.01 (m, 1H + 1H), 1.95-2.05 (m, 2H + 2H), 1.49-1.68 (m, 2H + 2H),
1.00-1.44 (m, 7H + 7H), 0.81 (d, 3H, J = 6.9 Hz), 0.77 (d, 3H, J = 6.3 Hz), 0.06 (s, 9H + 9H); *C NMR
(100 MHz, CDCLy) &: 165.52, 165.56, 138.93, 138.91, 135.3, 135.2, 133.2, 131.5, 130.3, 124.12, 124.07,
122.1 (q, J = 286.1 Hz), 114.31, 114.28, 90.8 (q, J = 32.7 Hz), 75.2, 62.4, 36.4, 36.1, 36.0, 35.9, 33.9, 29.5,
29.4, 26.1, 19.6, 19.3, 17.08, 17.05, —1.5; "*F NMR (369 MHz, CDCl;) &: —78.3; IR (neat, cm™) v: 3078,
2953, 1747, 1641, 1615, 1468, 1187; LRMS (ESI): m/z 480 [M+Na]’; HRMS (ESI): m/z caled for
C,3H3,F3NO;SiNa [M+Na]” 480.2152, Found 480.2153.

N-hydroxy-3-((3-methyloct-7-en-1-yl)oxy)-3-trifluoromethyl-isoindolinone (1p, diastereomixture)

o
C:ENOH Me
FaC O/\)\/\ACHZ

To a stirred mixture of S4'"'p (642 mg, 1.4 mmol, 1 eq) in THF (3 mL, 0.5 M) was added

tetrabutylammonium fluoride trihydrate (1.3 g, 4.2 mmol, 3 eq). After three hours, saturated NH4ClI aq.
solution was added. The organic layer was washed with water and saturated NaCl aq. solution, and dried
over Na,SO,4. Evaporating the solvent afforded the crude liquid. Purification by silica gel column
chromatography (hexane/EtOAc = 3/1) afforded 1p (R = 3-methyloct-7-en-1-yl) as colorless liquid (470
mg, 93%).
'H NMR (400 MHz, CDCl3) 8: 9.69 (brs, 1H), 9.68 (brs, 1H), 7.77-7.82 (m, 1H + 1H), 7.57-7.69 (m, 3H +
3H), 5.72-5.85 (m, 1H + 1H), 4.90-5.02 (m, 2H + 2H), 3.42-3.51 (m, 1H + 1H), 2.95-3.05 (m, 1H + 1H),
1.95-2.05 (m, 2H + 2H), 1.51-1.75 (m, 2H + 2H), 1.18-1.49 (m, 4H + 4H), 1.02-1.18 (m, 1H + 1H), 0.85 (d,
3H, J = 6.3 Hz), 0.80 (d, 3H, J = 6.7 Hz); >C NMR (100 MHz, CDCls) &: 165.8, 139.02, 138.99, 135.31,
135.30, 133.2, 131.5, 130.0, 124.0, 123.9, 121.9 (q, J=286.1 Hz), 91.0 (q, J = 32.9 Hz), 62.68, 62.66, 36.4,
36.2, 36.0, 35.9, 33.95, 33.91, 29.5, 29.4, 26.14, 26.13, 19.5, 19.3; "’F NMR (369 MHz, CDCl;) &: —78.6;
IR (neat, cm™) v: 3148, 2930, 1718, 1470, 1306, 1200; LRMS (ESI): m/z 380 [M+Na]"; HRMS (ESI): m/z
caled for C gHxF3sNO;Na [M+Na]™ 380.1444, Found 380.1457.

4. The procedure for gram-scale oxidation and the removal of the directing activator

There is difference from the typical procedure in the equivalent of the reagents.
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AgOTf (1.5 eq)
Et;N (1.2 eq)
[o]

N-OBn (1.05eq) 0 H, (1 atm) 0
F,¢ Cl S3 Pd/C (3 mol%)
“)\ N-OBn N-OH
HO toluene (0.5 M), r.t. “)\ EtOH (0.5 M), r.t. “)\
F,C O FsC ©
3-Me-1-butanol S4h 1h,15¢g
Co(OAc), (0.9 mol%) LiAlH, (2 eq)
o) Me,S (1.2 eq) 0 THF (0.2 M), 0 °C
0O, (1 atm) or
N-OH N-OH A)QOH
“)\ CF3CH,0H (0.1 M), 40 °C wH Sml, (8 eq) HO
F,C O F,¢ O EtsN (72 eq)
1h,1.00g 2h H,O (72 eq) 3-Me-1,3-butanediol

THF (0.01 M), 0°C

N-benzyloxy-3-isopentyloxy-3-trifluoromethyl-isoindolinone (S4h)

To a light-protected round-bottom flask (dried by heat gun under reduced pressure) were added AgOTf

(2.16 g, 8.39 mmol, 1.5 eq), dry toluene (11 mL, 0.5 M), 3-methyl-1-butanol (609 pL, 5.59 mmol, 1 eq),
triethylamine (930 pL, 6.71 mmol, 1.2 eq), and finally dry toluene solution of S3 (about 3 mL, 5.87 mmol,
1.05 eq) at ambient temperature. The reaction mixture was stirred overnight and saturated NaCl aq. solution
was added. After filtration over Celite pad to remove the silver salts, the organic layer was washed with
water and saturated NaCl aq. solution, and dried over Na,SO,. Evaporating the solvent afforded the crude
oily liquid. Purification by silica gel column chromatography (hexane/EtOAc = 10/1) afforded S4h (R =
isopentyl) as slightly yellow liquid (2.17 g, 97%).
'H NMR (500 MHz, CDCl3) &: 7.91 (d, 1H, J = 7.5 Hz), 7.69 (dd, 1H, J = 7.2 Hz, 8.1 Hz), 7.61-7.67 (m,
2H), 7.57 (d, 2H, J = 6.3 Hz), 7.35-7.43 (m, 3H), 5.33 (d, 1H, J=9.7 Hz), 5.16 (d, 1H, J=9.7 Hz), 3.31 (dt,
1H, J=9.2 Hz, 6.3 Hz), 2.98 (dt, 1H, J= 9.2 Hz, 6.3 Hz), 1.62-1.72 (m, 1H), 1.35-1.50 (m, 2H), 0.81 (d,
3H, J= 6.6 Hz), 0.79 (d, 3H, J = 6.6 Hz); >C NMR (126 MHz, CDCl5) &: 165.6, 135.3, 134.6, 133.4, 131.6,
130.0, 129.3, 128.8, 128.4, 124.1, 122.2 (q, J = 286.7 Hz), 90.9 (q, J = 32.4 Hz), 79.1, 62.5, 37.7, 24.7, 22 4,
22.2; ""F NMR (369 MHz, CDCl;) &: —78.1; IR (neat, cm™") v: 2957, 1745, 1643, 1468, 1190; LRMS (ESI):
m/z 416 [M+Na]"; HRMS (ESI): m/z caled for C5;H,,F3NO3sNa [M+Na]" 416.1444, Found 416.1456.

N-hydroxy-3-isopentyloxy-3-trifluoromethyl-isoindolinone (1h)

A stirred mixture of S4h (2.17 g, 5.39 mmol, 1 eq) and Pd/C (10 wt%, 170 mg, 0.16 mmol, 0.03 eq) in
ethanol (11 mL, 0.5 M) was exposed to H; (balloon pressure) at ambient temperature. The reaction mixture
was stirred for two hours and then H, was removed. Filtration over Celite pad and evaporation of the
filtrate afforded the crude oily liquid. Purification by silica gel column chromatography (hexane/EtOAc =
4/1) afforded 1h as slightly orange liquid. The liquid was gradually solidified into white solid (1.56 g,
95%).

'H NMR (500 MHz, CDCl3) &: 9.93 (brs, 1H), 7.79 (d, 1H, J = 6.9 Hz), 7.65-7.69 (m, 1H), 7.58-7.62 (m,
2H), 3.47 (dt, 1H, J=9,2 Hz, 6.9 Hz), 3.00 (dt, 1H, J = 9,2 Hz, 6.9 Hz), 1.69-1.78 (m, 1H), 1.45-1.59 (m,
2H), 0.88 (d, 3H, J = 6.9 Hz) , 0.83 (d, 3H, J = 6.9 Hz); °C NMR (126 MHz, CDCl3) &: 165.9, 135.3,
133.2, 131.5, 130.0, 124.0, 123.9, 121.9 (q, J = 286.7 Hz), 91.0 (q, J = 33.6 Hz), 62.8, 37.8, 24.8, 22.6,
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22.3; "°F NMR (369 MHz, CDCls) 8: —78.5; IR (KBr, cm™) v: 3137, 2959, 1718, 1507, 1472, 1194; LRMS
(ESI): m/z 326 [M+Na]’; HRMS (ESI): m/z caled for Cu4H¢FsNOsNa [M+Na]™ 326.0975, Found
326.0966.

N-hydroxy-3-(3-hydroxy-3-methylbutoxy)-3-trifluoromethyl-isoindolinone (2h)

To a round-bottom flask were added 1h (1.00 g, 3.30 mmol, 1 eq) and TFE (33 mL, 0.1 M). Me,S (289
pL, 3.96 mmol, 1.2 eq) was added after replacing the air inside the tube with O, (1 atm, balloon) and finally
Co(OAc), (0.5 M solution in DMSO, 59.4 uL, 0.0297 mmol, 0.9 mol%) was added. The mixture was
stirred at 40 °C and after 1h was consumed, which was checked on TLC, TFE was removed by evaporation
and then EtOAc was added. The EtOAc solution was passed through silica gel to remove the metal and
DMSO, and EtOAc was removed from the filtrate by evaporation. The residue was dried under reduced
pressure to afford the crude mixture. Purification by silica gel column chromatography (EtOAc/hexane =

1/1) afforded 2h as a colorless sticky liquid (840 mg, 80%).

Removal of directing activator
LiAlH,4 conditions

To a round-bottom flask (dried by heat gun under reduced pressure) were added 2h (840 mg, 2.3 mmol, 1
eq) and dry THF (13 mL, 0.2 M), and the mixture was cooled at —78 °C. LiAlH4 (200 mg, 2 eq) was added
to the reaction mixture in three portions (65 mg; 70 mg; 65 mg), and 15 minutes later the reaction
temperature was raised to 0 °C. Two hours later water (200 uL), 4 M NaOH aq. (200 pL), and water (600
pL) were added successively to the reaction mixture, with vigorous stirring. Insoluble materials were
removed by filtration over Celite pad and the filtrate was dried under reduced pressure to obtain the crude
mixture. Purification by silica gel column chromatography (hexane/EtOAc = 1/2) and Kugelrohr
distillation afforded 3-methyl-1,3-butanediol as colorless liquid (221 mg, 81%).
'H NMR (500 MHz, CDCl3) &: 3.90 (t, 2H, J = 5.7 Hz), 2.22 (bs, 2H), 1.75 (t, 2H, J = 5.7 Hz), 1.30 (s,
6H); LRMS (ESI): m/z 127 [M+Na]: identical to a commercial material.

Sml, conditions’

To a flask containing 2i (18.0 mg, 0.05 mmol, 1 eq) were added Sml, in THF (freshly prepared just
before use as reported,3 4 mL, ca. 0.4 mmol, 8 eq), EtzN (500 uL, 3.6 mmol, 72 eq), and water (65 puL, 36
mmol, 72 eq) at room temperature under argon atmosphere. After three hours, excess Sml, was oxidized by
bubbling air through the reaction mixture. Filtration over Celite pad and evaporation of the filtrate afforded
the crude mixture (69.4 mg, 84% NMR yield).

"H NMR (500 MHz, CDCl5) &: 3.82 (t, 2H, J = 5.7 Hz), 3.71 (s,12H), 3.23 (s, 1H), 1.68 (t, 2H, J = 5.7 Hz),
1.52-1.62 (m, 4H), 1.35-1.50 (m, 5H), 1.23-1.32 (m, 1H); LRMS (ESI): m/z 167 [M+Na]': identical to a

2 M. Szostak, M. Spain, A. J. Eberhart, D. J. Procter J. Am. Chem. Soc. 2014, 136, 2268-2271.
M. Szostak, M. Spain, D. J. Procter J. Org. Chem. 2012, 77, 3049-3059.
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reported data®.

Removal of directing activator from 2aa and 2ae is also successfully demonstrated.

o)
LiAlH, (3 eq)
N-OH O OH
THF (0.2 M), 0 °C
FsC O/\)\/\ ©2M HO“)\A
2a2a Me 52% Me
oct-4-yne-1,3-diol
0
LiAIH, (3 eq)
@l;‘iN—OH 0 oH
5 THF (0.2 M), 0 °C HO \
FsC \ 64% NTs
2ae NTs

1-(1-tosyl-1H-indol-3-yl)propane-1,3-diol

oct-4-yne-1,3-diol: 'H NMR (500 MHz, CDCls) &: 4.64 (s, 1H), 3.94-4.02 (m, 1H), 3.81-3.89 (m, 1H),
2.51 (s, 1H), 2.19 (td, 2H, J = 7.2 Hz, 1.9 Hz), 2.17 (s, 1H), 1.88-2.02 (m, 2H), 1.49-1.57 (m, 2H), 0.98 (t,
3H, J = 7.4 Hz); °C NMR (126 MHz, acetone-d) 8: 84.2, 83.3, 60.3, 59.5, 42.0, 22.9, 21.0, 13.6; IR (neat,
em™) v: 3347, 2961, 1717, 1430, 1050; LRMS (ESI): m/z 165 [M+Na]’; HRMS (ESI): m/z caled for
CsH;40,Na [M+Na]" 165.0886, Found 165.0886.

1-(1-tosyl-1H-indol-3-yl)propane-1,3-diol: '"H NMR (500 MHz, CDCl;) &: 7.98 (d, 1H, J = 8.6 Hz), 7.77 (d,
2H, J = 8.0 Hz), 7.60 (d, 1H, J = 8.0 Hz), 7.55 (s, 1H), 7.30-7.34 (m, 1H), 7.20-7.25 (m, 3H), 5.20-5.25
(m, 1H), 3.85-3.95 (m, 2H), 2.99 (s, 1H), 2.34 (s, 3H), 2.27 (s, 1H), 2.06-2.20 (m, 2H); °C NMR (126
MHz, CDCl;) &: 145.0, 135.5, 135.2, 129.9, 128.6, 126.8, 125.6, 124.9, 123.2, 122.7, 120.2, 113.8, 68.0,
61.4, 38.4, 21.6; IR (neat, cm™) v: 3375, 2925, 1597, 1447, 1367, 1276, 1173; LRMS (ESI): m/z 368
[M+Na]"; HRMS (ESI): m/z caled for C1sH;oNO4SNa [M+Na]" 368.0927, Found 368.0908.

T, He, W.-C. Gao, W.-K. Wang, C. Zhang Adv. Synth. Catal. 2014, 356, 1113-1118.
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5. Experimental details
5.1. Optimization of the oxygenation conditions
5.1.1. Investigation of Directing Activator (DA)

We synthesized several DA (A-G) bound-alcohols and compared their reactivity under condition A
[Co(OAc), (5 mol%), Mn(OAc);*2H,0 (5 mol%) in 2,2,2-trifluoroethanol (TFE, 0.1 M) under O, (1 atm)
at 40 °C] (Table S1).

Table $1
Co(OAc), (5 mol%)
H Mn(OAC)3 *2H,0 (5 mol%) o
DA\ /\<\/>)\ DA\ /\(\%)L
o ™y R 0, (1 atm) 0 h R
n=12 TFE (0.1 M), 40 °C
A + benzylic C-H A + secondary C-H : . . . .
o o ; yields not determined (complex reaction mixtures)
Ph ; Ph
e 0T Et © Me 1 b N-OH F [ N-OH
8% 0] no T™M Ph
‘ PH F,C O—n-Bu F,C O—n-Bu
B + benzylic C-H BIC + secondary C-H '
(e} 0] :
@NOH /@NOH o %,,o 0
Ph R : N _
oo™ > e - ©;<N OH G liiN OH
85% O 67% (B: R = H) ; F,d O—n-Bu F,C O—n-Bu

62% (C: R = CFy)

With A, benzylic C—H oxygenation produced the corresponding phenyl ketone product in only 8% yield.
A more challenging methylene C(sp”)—H oxygenation did not proceed at all. In both cases, the efficiency of
the C—H oxygenation was much lower than that of N-hydroxyphthalimide itself. Because the reactivity of
N-oxyl radicals is in accord with their electron-deficiency, we next designed B bearing a CF; group at the
a-carbon of the nitrogen atom to enhance the reactivity of the DA. As a result, B promoted simple
methylene C(sp”)-H oxygenation to produce y-oxo product in 67% yield. Although the a-C(sp’)-H bond
adjacent to the ether oxygen atom is the innate reactive site, the less reactive y-C(sp’)-H was
predominantly oxygenated. Under the same conditions, benzylic C(sp’)-H oxygenation also proceeded well
(85% yield). Introducing an additional CF; substituent at the benzene ring (C), however, did not further
improve the yield. Additional structural modifications (D, E, F, or G) were not successful, resulting in

complex mixtures and/or decomposition of the DA during the reaction. Thus, B proved to be the best DA.

5.1.2. Secondary C(sp3)-H oxygenation
Solvents, metal salts, and additives were screened for higher yields of secondary C(sp’)-H oxygenation.
Tested additives such as some acids, bases, molecular sieves, and reductants all brought no improvements.
The screening of the solvents for 1-pentanol oxygenation is shown below. As shown in Table S2, TFE
(2,2,2-trifluoroethanol) and HFIP (1,1,1,3,3,3-hexafluoroisopropanol) accelerated the reaction to almost the

same degree and produced almost the same yields, so the cheaper TFE was employed as the best solvent.
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Table S2
0]

O Co(OAc);, (0.2 eq) O
O, (1 atm) B
N-OH N-OH O + Cgi“ OH
solvent (0.1 M), 50 °C

F.C 07 7 FaC O/\)K/ FiC O

(e}
S1a S2a: S2a":
Y-0X0 3-0x0
solvent B2ba [%] B2bb [%)] rxn time [hr]
MeCN 7 4 19
MeOH 0 0 19
EtOH 4 2 19
TFE 12 12 25
HFIP 12 16 25
CF3Ph 12. 5 19
EtOAc 4 1 19
MeOBu 3 3 19
(NMR yield)

Then, metal salts were screened using B-anchored 1-butanol instead of B-anchored 1-pentanol because

B-anchored 1-butanol gave only one regioisomer and made the analysis easier.

Table S3
o] O
metal (0.2 eq), O, (1 atm)
N-OH N-OH O
TFE (0.1 M), 40 to 50 °C, 24 hr
- o (0.1 M) P PN
1a 2a
metal NMR yield metal NMR vyield

Co(OAc), 40 Cu(OTf), 0
Co(acac), 0 FeCl, 0
Co(NO3),-6H,0 7 FeClj 0
Mn(OAc), 3 Fe(OTf), 0
Mn(OAc)3-2H,0 36 Fe(OTf)3 0
MnBr, 0 Fe(OAc), 0
Mn(acac), 0 Fe(OH)(OAc), 0
Mn(OTf), 5 no metal 0
CuOAc 0 Co(OAc), + Mn(OAc), (1:1) 16
Cu(OAc), 0 Co(OAc); + Mn(OAc)3-2H,0 (1:1) 67
CuBr 0 Co(acac), + Mn(OAc)3-2H,0 (1:1) 50
CuOTf-0.5PhH 0 Co(NO3),-6H,0 + Mn(OAc)3-2H,0 (1:1) 41

As shown in Table S3, the combination of Co(OAc), and Mn(OAc);-2H,0 produced the best result. The
role of Mn(OAc);-2H,0 is not clear, but we suppose that the main role of Mn(OAc);-2H,0 is to trap
reversibly reactive intermediates such as peroxy radicals and alkoxy radicals to suppress unfavorable side
reactions, considering the fact that the reaction rate became lower by adding Mn(OAc);-2H,0 than when
Co(OAc), alone was used as a metal source even though Mn(OAc);-2H,0 itself was able to catalyze the
reaction.

The 1-butanol oxygenation was conducted at 30, 40, or 50 °C. The reaction didn't complete at 30 °C, and
became slightly complicated at 50 °C compared to that at 40 °C. Therefore, 40 °C was revealed to be the
best reaction temperature.

Then, the optimal conditions for secondary C(sp’)-H oxygenation were these:

Co(OAc), (5 mol%), Mn(OAc);-2H,0 (5 mol%), O, (1 atm), TFE (0.1 M), 40 °C.
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5.1.3. Tertiary C(sp’)-H oxygenation

Although 67% NMR yield was obtained for 1-butanol oxygenation under condition A, the reaction
became complicated and only 20% NMR yield was obtained for 3-methyl-1-butanol oxygenation (1h)
under the same conditions. It was probably because condition A was too harsh for tertiary C(sp’)-H
oxygenation, so the reaction conditions had to be refined for higher yields. The goal was accomplished by
reducing the amount of the metal salts. Lower reaction temperatures and different solvents were not
effective. The best reaction conditions were these:

Co(OAc), (1 mol%), Me,S (1.2 eq), O, (1 atm), TFE (0.1 M), 40 °C.

5.2. Absolute configuration of DA-anchored (+)-menthol (1k)
X-ray analysis of less polar diastereomer of O-(4-nitrobenzyl)-1k was conducted to determine the
absolute configuration of DA-anchored (+)-menthol. The configuration of the hemiaminal center was

revealed to be (R), which accords with that of reactive isomer in aerobic C-H oxygenation.
= N

Crystallization procedure: less polar diastereomer of O-(4-nitrobenzyl)-1k was dissolved in MeCN and
the solvent was gradually evaporated under air at room temperature. After a few days a needle crystal was

obtained.

The supposed reason for the difference in the reactivity is depicted in the figure below.
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o) o)
. N-O
CiiNO @,/ H Me easy ©:I<<NOH
F,C O Me S,,‘CF3 Me —— F,C O Me
Me U Me U

>y B
Me Me Me
(R)-1k
O O
N0 L difficult MNoH
F,C O Me — 7 fx7y T F,C © Me
Me Me (.
o s 3 S
Me Me
(S)-1k

According to molecular modeling, there is no steric repulsion during the abstraction of the red hydrogen
in (R)-1k and it proceeds smoothly; whereas in the case of (S)-1k there is a steric repulsion between CF;
and the axial a-hydrogen of the oxygen atom in menthol that makes it difficult for the N-oxyl radical to

access the red hydrogen.

5.3. Comparison of reaction speed in benzylic C—H oxygenation
The chemical yield after 30 min was compared for -, y-, and 3-C—H oxygenation. Reaction speed of
B-C-H oxygenation is significantly slower than y- and 3-C-H oxygenation. The difference between y- and

5-C-H oxygenation is, however, not large. This low y/d selectivity is a current limitation of our method.

0 0
N-OH condition A N-OH 15% NMR yield
F4C O/>ﬁ< Ph rt, 30 min FsC o/}ﬁ( Ph (45% recovery of SM)
H H o)
0 0
N-OHH H condition A _ N-OH O 65% NMR yield
F,C O Ph rt, 30 min FaC o/\)yL Ph  (<16% recovery of SM)
1s 2s
0 0
N-oH oy, —<ondition A N-oH b 58% NMR yield
F,C OW rt, 30 min F5C O/\/\ﬂ/ (<15% recovery of SM)
H H 0

condition A: Co(OAc), (5 mol%), Mn(OAc)3-2H,0 (5 mol%),0, (1 atm), TFE (0.1 M)
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6. Selective ultra-remote C-H oxygenation

6.1. Synthesis of substrate 3

O
Mes ™o H2N
o N DEAD, PPh;
Me o) [V -
Cl pyridine, reflux CHoCly, rt

Me

" W
9 OF,c
o /@A 1) TBSOTY, Et;N o NTO
Me CH,Cly, rt Me o
N o N

Me (0] " Me e} 0 I
(0] 2) S3", AgOTf, Et;N e} TMS
Me toluene, rt Me
s7 S8

OF,C [
=0 | o TMS
_mea | we R SR @[im/
THF, rt Me 5/ 1

Synthetic procedure from S5 to S6

To a round bottom flask were added S5° (2.15 g, 8.3 mmol), p-acetylaniline (1.07 g, 7.9 mmol) and
pyridine (42 mL, 0.2 M). The mixture was stirred at reflux for 18 h. Pyridine was removed by evaporation.
The obtained crude mixture was purified by silica gel column chromatography (EtOAc/hexane = 2/1) to
afford S6 with inseparable byproducts as a colorless sticky liquid (2.98 g). This mixture was used for next

step.
Synthetic procedure from S6 to S7

To a round bottom flask were added acid impure S6 (566 mg, ca. 1.6 mmol), 3-(4-ethylphenyl)propan-1-ol
(286 mg, 1.74 mmol), diethyl azodicarboxylate (2.5 M solution in toluene, 0.759 mL, 1.90 mmol), PPh;
(456 mg, 1.90 mmol) and CH,Cl, (8.7 mL, 0.2 M). The mixture was stirred at room temperature for 2.5 h,
followed by all the volatiles were removed by evaporation. The obtained crude mixture was purified by
silica gel column chromatography (EtOAc/hexane = 1/2) to afford S7 as a colorless sticky liquid (532 mg,
69%, 2 steps).

'H NMR (392 MHz, CD;0D) &: 7.99 (d, 2H, J = 8.1 Hz), 7.27 (d, 2H, J = 8.1 Hz), 7.01 (d, 2H, J = 7.6 Hz),
6.96 (d, 2H, J = 7.6 Hz), 3.99 (t, 2H, J = 6.1 Hz), 2.71 (d, 2H, J = 13.9 Hz), 2.60 (s, 3H), 2.51-2.60 (m,
2H+2H), 2.24 (d, 1H, J= 13.5 Hz), 1.70-1.80 (m, 2H), 1.58 (d, 1H, J= 13.5 Hz), 1.42 (d, 2H, J = 13.9 Hz),
1.30 (s, 3H), 1.27 (s, 3H), 1.18 (t, 3H, J = 7.6 Hz); °C NMR (126 MHz, CDCl;) &: 197.6, 176.1, 176.1,

> (a) Q. Ye, 1. V. Komarov, A. J. Kirby, M. Jones, Jr. J. Org. Chem. 2002, 67, 9288-9294. (b) T. J. Dale, J.
Rebek, Jr. J. Am. Chem. Soc. 2006, 128, 4500-4501.
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142.0, 140.2, 138.4, 136.3, 128.9, 128.8, 128.4, 128.0, 64.9, 44.3, 44.0, 31.7, 31.1, 30.1, 28.5, 26.8, 26.1,
15.8; IR (neat, cm™) v: 2964, 1721, 1689, 1602, 1460, 1357, 1321, 1265, 1174; LRMS (ESI): m/z 526
[M+Na]"; HRMS (ESI): m/z caled for C3H3;NOsNa [M+Na]™ 526.2564, Found 526.2541.

Synthetic procedure from S7 to S8

To solution of ketone S7 (288 mg, 0.588 mmol) in CH,Cl, (2.94 mL, 0.2 M) were added triethylamine
(0.590 mL, 4.23 mmol) and TBSOTT (0.494 mL, 2.82 mmol). The mixture was stirred at room temperature
for 40 min. After ketone was consumed, which was checked on TLC, pentane and H,O were added. The
organic layer was separated and washed with 10% aqueous CuSO; solution and 5%NaHCOs; aq. solution,
and then dried over Na,SO,. Filtration followed by evaporating the solvent at room temperature afforded
the crude mixture containing the corresponding enol silyl ether.

To a round bottom flask were added the all amount of the crude mixture, S3”* (0.394 mL, 1.18 mmol), Et;N
(0.246 mL, 1.76 mmol) and toluene (5.88 mL, 0.1 M), followed by AgOTf (376 mg, 1.47 mmol). The
mixture was stirred at room temperature for 18 h, and saturated NaCl aq. solution was added. After
filtration over Celite pad to remove the silver salts, the organic layer was separated and washed with water
and saturated NaCl aq. solution, and dried over Na,SO,. After filtration, all the volatiles were removed by
evaporation. The obtained crude mixture was purified by silica gel column chromatography (EtOAc/hexane
=2/5) to afford S8 as colorless sticky liquid (421 mg, 87% yield).

'H NMR (500 MHz, CD;0D) &: 7.85-7.90 (m, 1H), 7.84 (d, 2H, J = 8.6 Hz), 7.60-7.66 (m, 3H), 7.22 (d,
2H, J = 8.6 Hz), 7.00 (d, 2H, J = 8.0 Hz), 6.96 (d, 2H, J = 8.0 Hz), 4.60 (brs, 1H), 4.37-4.43 (m, 1H),
4.09-4.20 (m, 3H), 3.91-3.97 (m, 2H), 2.69 (d, 2H, J = 13.7 Hz), 2.54 (q, 2H, J= 7.4 Hz), 2.49 (t, 2H, J =
7.4 Hz), 2.21 (d, 1H, J=13.2 Hz), 1.67-1.73 (m, 2H), 1.56 (d, 1H, J = 13.2 Hz), 1.39 (d, 2H, J = 13.7 Hz),
1.28 (s, 6H), 1.25 (s, 3H), 1.16 (t, 3H, J = 7.4 Hz), 0.90-1.10 (m, 2H), —0.01 (s, 9H); *C NMR (126 MHz,
CD;0D) $:194.4, 178.3, 178.3, 178.0, 170.9, 143.1, 142.4, 140.00, 139.8, 137.2, 134.7, 131.9, 131.5, 130.4,
129.6, 129.3, 129.0, 126.1 (q, J = 283.1 Hz), 124.9, 124.3, 76.4, 69.0 (q, J = 30.1 Hz), 66.1, 44.9, 43.9,
43.6, 42.05, 42.03, 32.8, 31.40, 31.36, 29.6, 26.3 17.9, 16.5, —1.25; '°F NMR (369 MHz, CDCls) &: —76.1;
IR (neat, cm™) v: 2963, 1733, 1693, 1602, 1463, 1356, 1321, 1273, 1178, 1092; LRMS (ESI): m/z 841
[M+Na]"; HRMS (ESI): m/z caled for C43Hs3F3N,0;SiNa [M+Na]" 841.3466, Found 841.3436.

Synthetic procedure from S8 to 3

To a solution of S8 (421 mg, 0.514 mmol) in THF (0.590 mL, 4.23 mmol) was added tetrabutylammonium
fluoride (1.0 M solution in THF, 1.54 mL, 1.54 mmol). The mixture was stirred at room temperature. After
S8 was consumed, which was checked on TLC, water was added. The organic layer was separated and the
water layer was extracted by EtOAc two times. The combined organic layer was dried over Na,SO,. After
filtration, all the volatiles were removed by evaporation. The obtained crude mixture was purified by silica
gel column chromatography (EtOAc/hexane = 2/3) to afford 3 as colorless sticky liquid (287 mg, 78%
yield)

'H NMR (500 MHz, CD;0D) &: 7.85-7.90 (m, 3H), 7.57-7.65 (m, 3H), 7.22 (d, 2H, J = 8.0 Hz), 7.01 (d,
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2H, J=8.0 Hz), 6.96 (d, 2H, J = 8.0 Hz), 4.17-4.22 (m, 2H), 3.96 (t, 2H, J = 6.3 Hz), 2.69 (d, 2H, J = 13.7
Hz), 2.55 (q, 2H, J= 7.7 Hz), 2.21 (d, 1H, J = 13.2 Hz), 1.68-1.75 (m, 2H), 1.56 (d, 1H, J=13.2 Hz), 1.40
(d, 2H, J = 13.7 Hz), 1.28 (s, 6H), 1.16 (t, 3H, J = 7.7 Hz); °C NMR (126 MHz, CDCl;) 6:193.4, 176.30,
176.27, 168.1, 147.25, 142.21, 141.1, 138.6, 137.7, 135.8, 133.1, 130.7, 129.3, 129.1, 128.9, 128.6, 128.2,
128.0, 125.7, 124.5 (q, J =289.5 Hz), 123.4, 121.1, 68.2 (q, J = 27.2 Hz), 65.1, 44.6, 44.5, 44.1, 42.5, 41 .2,
34.5,32.0,31.2,30.3, 30.1, 28.7, 26.3, 16.0; '’F NMR (369 MHz, CDCl;) 6: —75.8; IR (neat, cm™") v: 3420,
2930, 1725, 1692, 1600, 1321, 1273, 1176, 1091; LRMS (ESI): m/z 741 [M+Na]"; HRMS (ESI): m/z calcd
for C40H41F3N,0,Na [M+Na]" 741.2758, Found 741.2794.

6.2. Oxygenation of 3 (ultra-remote position-selective aerobic C-H oxygenation)

OF,c OF,c
O Co(OAc), (1+1 mol%) o
9 N Me,S (2.2+2.2 eq) o N
Me OH 22 eeme Me OH
N'o N'o
Me—T o TFE, it, 3h Me—yKo
0 0, (balloon) 0
Me Me
3 4 ©

To a test tube were added 3 (30.0 mg, 41.7 umol) and TFE (0.42 mL, 0.1 M). Me,S (6.71 pL, 91.8 pumol)
was added after replacing the air inside the tube with O, (1 atm, balloon), and finally Co(OAc), (0.2 M
solution in DMSO, 2.1 uL, 0.42 umol) was added. The mixture was stirred at room temperature. After 1.5 h,
Co(OAc), (0.2 M solution in DMSO, 2.1 puL, 0.42 pmol) and Me,S (6.71 pL, 91.8 umol) were added. After
3 was consumed, which was checked on TLC, TFE was removed by evaporation and water was added. The
aqueous layer was extracted by EtOAc three times. The combined organic layer was dried over Na,SO,.
After filtration, all the volatiles were removed by evaporation. The yield was determined as 66% by 'H
NMR of the crude mixture with 1,1,2,2-tetrachloroethane as the internal standard. Purification by neutral
silica gel column chromatography (EtOAc/hexane = 2/3) afforded 4 as a white solid (16.3 mg, 53%).

'H NMR (500 MHz, CD;0D) &: 7.80-7.88 (m, 3H), 7.78 (d, 2H, J = 8.0 Hz), 7.55-7.65 (m, 3H), 7.23 (d,
2H, J= 8.0 Hz), 7.18 (d, 2H, J = 8.0 Hz), 4.10-4.16 (m, 2H), 3.92-4.00 (m, 2H), 2.68 (d, 1H, J = 14.3 Hz),
2.61 (t,2H, J=17.4 Hz), 2.51 (s, 3H), 2.15-2.23 (m, 1H), 1.70-1.79 (m, 2H), 1.57 (d, 1H, J= 13.2 Hz), 1.40
(d, 1H, J = 14.3 Hz), 1.28 (s, 6H), 1.25 (s, 3H); °C NMR (126 MHz, CD;0D) &: 200.3, 178.0, 177.6, 169.2,
148.7, 142.0, 137.1, 136.0, 133.7, 132.2, 131.0, 130.0, 129.7, 129.5, 129.0, 125.7 (d, J = 278.3 Hz), 124.3,
123.9, 65.6, 44.5, 43.5, 43.2, 41.7, 34.9, 32.8, 31.0, 30.6, 30.5, 29.3, 26.5, 25.9; ’F NMR (369 MHz,
CDCl3) &: —75.5; IR (neat, cm™) v: 3432, 2929, 1690, 1605, 1463, 1358, 1321, 1273, 1178, 1093; LRMS
(ESI): m/z 755 [M+Na]’; HRMS (ESI): m/z caled for CyoH3oF3N,OgNa [M+Na]" 755.2551, Found
755.2537.

6.3. Removal of directing activator
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Me
4 1-(4-(3-hydroxypropyl)phenyl)ethan-1-one
O

To a test tube were added 4 (2.8 mg, 3.8 umol) and THF/H,O (3/1, 80 uL, 0.05 M). To the mixture were
added LiOH (1 M solution in H,O, 20 pL, 20 umol) and H,O, (10 M in H,0, 3.2 pL, 32 pmol). After
stirring for 21 h, LiOH (1 M solution in H,O, 20 pL, 20 umol) and H,0; (10 M in H,0, 3.2 pL, 32 umol)
were further added. The mixture was stirred at 40 °C for 24 h. After 4 was consumed, which was checked
on TLC, water was added. The aqueous layer was extracted by EtOAc three times. The combined organic
layer was dried over Na,SO,. After filtration, all the volatiles were removed by evaporation to afford the
crude mixture. The yield was determined to be 79% by '"H NMR of the obtained crude mixture with
1,1,2,2-tetrachloroethane as the internal standard.

'H NMR (500 MHz, CDCl3) &: 7.89 (d, 2H, J = 8.0 Hz), 7.30 (d, 2H, J = 8.0 Hz), 3.68 (t, 2H, J = 6.3 Hz),
2.78 (t, 2H, J = 2.78 Hz), 2.59 (s, 3H), 1.85-1.95 (m, 2H), LRMS (ESI): m/z 201 [M+Na]"; identical to a

reported data.’®

6.4. Structural anaylsis of oxygenated products

QFsC Co(OAC), (1+1 mol%)
0 Me,S (2.2+2.2 eq)

0O, (1 atm) "H NMR analysis of

TFE (0.1 M), rt, 3 h; crude mixture

N
O
Me OH
No
Me o)
O workup
Me
3

(not observed)

in crude mixture:

OF,c
o) o

N Me
Me_ 3 O OH
No
Me o)
O H
Me H
H
4 o 7
singlet, 2.58 ppm
(observed)

M

triplet,~4.5 ppm triplet, ~3.0 ppm
4' (estimated from S$10")

After aerobic oxygenation of 3, 'H NMR chart of the crude mixture was carefully analyzed. No triplet peak
was observed around 3.00-3.50 ppm, which corresponds to the a-methylene protons of phenyl ketone 4’
(marked in red in 4> of the above scheme), while a singlet peak at 2.58 ppm was observed, which

corresponds to the a-methyl protons of phenyl ketone of 4 (marked in red in 4). For comparison, oxidized

6 Z.-L. Shen, K. K. K. Goh, Y.-S. Yang, Y.-C. Lai, C. H. A. Wong, H.-L. Cheong, T.-P. Loh, Angew. Chem.
Int. Ed. 2011, 50, 511.
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products of model substrate S11 afforded a-methylene protons of phenyl ketone S12” observed at 3.35 ppm
as triplet (marked in red in S12° of the scheme below), and a-methyl protons of ketone S12 observed at
2.58 ppm as singlet (marked in red in S12). This fact indicates that regioisomer 4’ did not generate at all.
Thus, we concluded that the oxygenation of 3 occurred exclusively at the remote benzylic position.

The intermolecular oxygenation of model compound S11 produced a 2 : 1 regiomixture of S12 and S12’ at
60 °C. This result, combined with the contrasting and exclusive remote-regioselectivity in oxygenation of 3,
further supported the notion that oxygenation of 3 proceeded in an intramolecular manner controlled by the

“long-arm linker” directing activator.

o}
singlet, 2.58 ppm

%o&/\@\/ %
Co(OAc), (1+1 mol%) m S12: 42%

S11 (1 equiv) Me,S (2.2+2.2 eq)
+ 0, (1 atm)
? TFE (0.1 M), 60 °C, 5 h H H O
NOH $12':22%
O H H
F3C
Ph
$9 (1 equiv) triplet, 4.50 ppm trlplet 3.35 ppm
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7. Analytical data
Full spectroscopic data were described for S4, 1, and 2 related to Table 1.

N-benzyloxy-3- ((2-methylpentan-2-yl)oxy)-3-trifluoromethyl-isoindolinone (S4b)
0

@éwosn
FoC O

colorless liquid; "H NMR (500 MHz, CDCls) &: 7.88 (dd, 1H, J = 6.0 Hz, 2.0 Hz), 7.61-7.73 (m, 3H), 7.56
(d, 2H, J= 6.9 Hz), 5.45 (d, 1H, J = 9.2 Hz), 5.06 (d, 1H, J=9.2 Hz), 1.32-1.50 (m, 4H), 1.03 (s, 3H), 0.93
(s, 3H), 0.79-0.84 (m, 3H); '*C NMR (126 MHz, CDCls) 8: 165.1, 137.3, 134.8, 132.6, 131.4, 130.3, 129.2,
128.6, 128.4, 125.4, 123.9, 122.7 (q, J = 286.0 Hz), 89.1 (q, J = 32.3 Hz), 82.3, 78.5, 46.1, 27.3, 26.0, 16.9,
14.3; '°F NMR (369 MHz, CDCls) 8: —79.7; IR (neat, cm™) v: 2961, 1739, 1646, 1190; LRMS (ESI): m/z
430 [M+Na]"; HRMS (ESI): m/z caled for Cy,H,4FsNO3Na [M+Na]" 430.1601, Found 430.1620.

N-hydroxy-3-((2-methylpentan-2-yl)oxy)-3-trifluoromethyl-isoindolinone (1b)
0

F,C O
reddish solid; "H NMR (500 MHz, CDCly) &: 9.95 (brs, 1H), 7.78 (d, 1H, J = 7.3 Hz), 7.66 (d, 1H, J=7.3
Hz), 7.61 (dd, 1H, J = 7.3 Hz, 7.3 Hz), 7.57 (dd, 1H, J = 7.3 Hz, 7.3 Hz), 1.40-1.55 (m, 4H), 1.15 (s, 3H),
0.96 (s, 3H), 0.90 (t, 3H, J = 6.6 Hz); BC NMR (126 MHz, CDCl;) &: 165.4, 137.6, 132.5, 131.2, 129.8,
125.2, 123.7, 122.1 (q, J = 288.2 Hz), 89.9 (q, J = 32.3 Hz), 82.6, 46.2, 27.2, 26.2, 17.1, 14.4; YF NMR
(369 MHz, CDCl;) 6: —=79.5, —79.7 (rotamers); IR (KBr, cm'l) v: 3159, 2962, 1718, 1473, 1391, 1373, 1192;

LRMS (ESI): m/z 340 [M+Na]"; HRMS (ESI): m/z caled for CisH;sFsNOsNa [M+Na]" 340.1131, Found
340.1117.

the mixture of

N-hydroxy-3- ((2-methyl-4-oxopentan-2-yl)oxy)-3-trifluoromethyl-isoindolinone (2b)

and

4-hydroxy-2,2,4-trimethyl-11b-(trifluoromethyl)-3,4-dihydro-2H-[1,4,2]dioxazepino|3,2-a]isoindol-
7(11bH)-one (2b'; diastereomixture)

Starting material 1b (31.7 mg, 0.1 mmol) was oxygenated under condition A of section 2, and 2b’ (20.7
mg, 0.062 mmol) was isolated as described in the General method (62% yield).

2b easily cyclizes to form 2b' and the equilibrium position lies far to the right.

° 0

©¢NOH ° S, ©¢N—O OH

FaC OM FsC Og
2b 2’
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No peaks of 2b were detected in NMR spectra when the solvent was CDCl;; the peaks of 2b could be
slightly detected when the solvent was acetone-ds as shown below (CDCls should be avoided to take a *C
NMR spectrum because 2b' doesn't dissolve in CDCI; very much).
white solid; 'H NMR (500 MHz, acetone-dg; underlined chemical shifts for 2b) o: 9.47 (s, 1H), 7.68-7.86
(m, 4H + 4H), 5.68-5.71 (m, 1H), 2.81 (d, 1H, J=14.9 Hz), 2.72 (d, 1H. J=14.9 Hz), 2.23 (d, 1H, J = 14.9
Hz), 2.21 (s, 3H), 2.10 (d, 1H, J = 14.9 Hz), 1.60 (s, 3H), 1.31 (s, 3H), 1.18 (s, 3H), 1.12 (s, 3H), 1.11 (s,
3H); BC NMR (126 MHz, acetone-ds; underlined chemical shifts for 2b; wavylined shifts for 2b or 2b';
dashed-lined shifts for both 2b and 2b'; two shifts in brackets derived from "the same" carbon of the

[27.6, 27.5], 26.1, 25.6; F NMR (369 MHz, CDCls; underlined chemical shifts for 2b) 6: —79.1, —79.7; IR
(KBr, cm'l) v: 3460, 2985, 1730, 1469, 1250, 1191; LRMS (ESI): m/z 354 [M+Na]"; HRMS (ESI): m/z
calcd for CysH;sF3NO4Na [M+Na]" 354.0924, Found 354.0924.

N-benzyloxy-3- (2,2-dimethylbutoxy)-3-trifluoromethyl-isoindolinone (S4c)
o)

colorless liquid; '"H NMR (500 MHz, CDCl;) &: 7.91 (d, 1H, J = 7.4 Hz), 7.70 (dd, 1H, J = 7.4 Hz, 7.4 Hz),
7.65 (dd, 1H, J = 7.4 Hz, 7.4 Hz), 7.60 (d, 1H, J = 7.4 Hz), 7.55 (d, 2H, J = 7.4 Hz), 7.35-7.43 (m, 3H),
5.34(d, 1H,J=9.2 Hz), 5.14 (d, 1H, J=9.2 Hz), 3.05 (d, 1H, J= 8.3 Hz), 2.58 (d, 1H, J= 8.3 Hz), 1.29 (q,
2H, J=17.5 Hz), 0.84 (s, 3H), 0.82 (s, 3H), 0.73 (t, 3H, J = 7.5 Hz); >C NMR (126 MHz, CDCl) 8: 165.7,
135.4,134.6, 133.4, 131.6, 130.1, 129.2, 128.7, 128.4, 124.15, 124.13, 122.3 (q, J = 286.3 Hz), 90.8 (q, J =
32.3 Hz), 79.0, 71.7, 34.1, 31.1, 23.8, 23.7, 8.0; "°F NMR (369 MHz, CDCl;) : —78.3; IR (neat, cm™) v:
2065, 1747, 1468, 1294, 1190; LRMS (ESI): m/z 430 [M+Na]’; HRMS (ESI): m/z caled for
C1,Ha4F3NO3Na [M+Na]" 430.1601, Found 430.1614.

3-(2,2-dimethylbutoxy)-N-hydroxy-3-trifluoromethyl-isoindolinone (1c)
0

@EIZN—OH

white solid; "H NMR (500 MHz, CDCL) &: 9.89 (brs, 1H), 7.79 (d, 1H, J = 7.4 Hz), 7.66 (dd, 1H, J = 7.4
Hz, 7.4 Hz), 7.56-7.62 (m, 2H), 3.16 (d, 1H, J = 8.0 Hz), 2.61 (d, 1H, J = 8.0 Hz), 1.29-1.40 (m, 2H), 0.91
(s, 3H), 0.88 (s, 3H), 0.81 (t, 3H, J = 7.4 Hz); >C NMR (126 MHz, CDCl;) 5: 165.8, 135.3, 133.2, 131.4,
130.0, 124.0, 123.8, 122.0 (q, J = 287.1 Hz), 90.9 (q, J = 32.8 Hz), 71.8, 34.1, 31.2, 23.8, 23.7, 8.1; °F
NMR (369 MHz, CDCLy) &: ~78.6; IR (KBr, cm™) v: 3168, 2964, 2883, 1721, 1525, 1473, 1382, 1311,
1203; LRMS (ESI): m/z 340 [M+Na]"; HRMS (ESI): m/z caled for CsH;sFsNOsNa [M+Na]" 340.1131,
Found 340.1117.
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3-(2,2-dimethyl-3-oxobutoxy)-N-hydrooxy-3-trifluoromethyl-isoindolinone (2c)
0

.

Fsc O

Starting material 1¢ (31.7 mg, 0.1 mmol) was oxygenated under condition A of section 2, and 2¢ (17.7
mg, 0.053 mmol) was isolated as described in the General method (53% yield).
white solid; "H NMR (400 MHz, CDCls) &: 9.17 (brs, 1H), 7.84 (d, 1H, J = 7.2 Hz), 7.54-7.70 (m, 3H),
3.49 (d, 1H, J = 8.7 Hz), 2.87 (d, 1H, J = 8.7 Hz), 2.23 (s, 3H), 1.23 (s, 3H), 1.11 (s, 3H); °C NMR (126
MHz, CDCl;) 6: 213.4, 164.6, 134.2, 133.2, 131.7, 130.2, 124.1, 121.7 (q, J = 286.1 Hz), 90.5 (q, J = 34.1
Hz), 69.0, 47.9, 25.8,22.0, 21.7; ’F NMR (369 MHz, CDCl;) &: —78.4; IR (KBr, cm™) v: 3138, 2941, 1709,
1471, 1304, 1199; LRMS (ESI): m/z 354 [M+Na]"; HRMS (ESI): m/z calcd for C;sH;sFsNO4Na [M+Na]"
354.0924, Found 354.0924.

N-benzyloxy-3-hexoxy-3-trifluoromethyl-isoindolinone (S4d)

light yellow liquid; "H NMR (400 MHz, CDCl3) &: 7.90 (d, 1H, J = 6.7 Hz), 7.59-7.72 (m, 3H), 7.53-7.58
(m, 2H), 7.35-7.43 (m, 3H), 5.31 (d, 1H, J= 9.9 Hz), 5.14 (d, 1H, J = 9.9 Hz), 3.25 (dt, 1H, J= 8.7 Hz, 6.5
Hz), 2.93 (dt, 1H, J = 8.7 Hz, 6.5 Hz), 1.47-1.57 (m, 2H), 1.13-1.34 (m, 6H), 0.82 (t, 3H, J = 7.0 Hz); 1*C
NMR (126 MHz, CDCly) &: 165.6, 135.3, 134.6, 133.4, 131.6, 130.0, 129.3, 128.8, 128.4, 124.2, 124.1,
122.2 (q, J = 285.9 Hz), 91.0 (q, J = 32.8 Hz), 79.1, 64.2, 31.3, 28.9, 25.4, 22.4, 13.9; "’F NMR (369 MHz,
CDCly) 8: 78.1; IR (neat, cm™) v: 2934, 1746, 1468, 1294, 1188; LRMS (ESI): m/z 430 [M+Na]"; HRMS
(ESI): m/z caled for CoHauF3NO;Na [M+Na] 430.1601, Found 430.1604.

3-hexoxy-N-hydroxy-3-trifluoromethyl-isoindolinone (1d)
©;‘<<N—OH
A

light yellow liquid; '"H NMR (500 MHz, CDCls) 8: 9.88 (brs, 1H), 7.79 (d, 1H, J = 6.9), 7.66 (dd, 1H, J =
6.9 Hz, 7.5 Hz), 7.60 (d, 1H, J = 6.9 Hz), 7.59 (dd, 1H, J= 6.9 Hz, 7.5 Hz), 3.42 (dt, 1H, J = 8.6 Hz, 6.3
Hz), 2.97 (dt, 1H, J = 8.6 Hz, 6.3 Hz), 1.56-1.67 (m, 2H), 1.19-1.41 (m, 6H), 0.86 (t, 3H, J = 6.9 Hz); °C
NMR (126 MHz, CDCl;) &: 165.9, 135.3, 133.2, 131.4, 130.0, 124.0, 123.8, 121.9 (q, J = 286.7 Hz), 91.0
(q, J =32.4 Hz), 64.4,31.4,29.0, 25.4, 22.5, 13.9; ’F NMR (369 MHz, CDCl5) 3: —78.5; IR (neat, cm™) v:

3141, 2935, 1718, 1470, 1200; LRMS (ESI): m/z 340 [M+Na]; HRMS (ESI): m/z caled for
C1sH gF3NO;Na [M+Na]" 340.1131, Found 340.1117.

S26



N-hydroxy-3-((3-oxohexyl)oxy)-3-trifluoromethyl-isoindolinone (2d)
[0}
©;I<<N—OH o)
» O/\VJ\/A\

Starting material 1d (95.2 mg, 0.3 mmol) was oxygenated under condition A of section 2, and regiomixture
of 2d + 2d’ (41.0 mg, 0.12 mmol) was obtained according to the procedure described in the General
method(41% combined yield).

HPLC purification was required for the separation of the oxygenation products of 1-hexanol, y-oxo- (2d)

and 9-oxo-1-hexanol (2d'), which ware not separable by normal silica gel column chromatography.

column: Inertsil® Diol ¢ 20 mm x 250 mm
eluent: hexane/CHCl; = 2/1

flow rate: 9.5 mL/min

RT: 46 min (2d), 83 min (2d")

light yellow liquid; "H NMR (400 MHz, CDCL3) &: 8.99 (brs, 1H), 7.85 (d, 1H, J = 7.2 Hz), 7.56-7.67 (m,
3H), 3.52-3.60 (m, 1H), 3.21-3.28 (m, 1H), 2.81-2.91 (m, 1H), 2.61-2.69 (m, 1H), 2.44 (t, 2H, J = 7.2 Hz),
1.54-1.65 (m, 2H), 0.89 (t, 3H, J = 7.4 Hz); *C NMR (100 MHz, CDCl;) &: 210.7, 163.9, 133.9, 133.0,
131.6, 130.4, 124.1, 121.7 (q, J = 286.3 Hz), 90.5 (q, J = 34.1 Hz), 57.9, 45.1, 41.1, 17.0, 13.4; "°F NMR
(369 MHz, CDCL3) §: ~78.2; IR (neat, cm™) v: 3219, 2964, 1717, 1469, 1302, 1198; LRMS (ESI): m/z 354
[M+Na]*; HRMS (ESI): m/z caled for CysH;¢FsNO,Na [M+Na]" 354.0924, Found 354.0929.

N-hydroxy-3-((4-oxohexyl)oxy)-3-trifluoromethyl-isoindolinone (2d')
o)

©;<1<N—OH

FsC O/\/\ﬂ/\

O
light yellow liquid; "H NMR (400 MHz, CDCL3) &: 9.50 (brs, 1H), 7.83 (d, 1H, J = 7.6 Hz), 7.55-7.68 (m,

3H), 3,25-3.32 (m, 1H), 3.07-3.14 (m, 1H), 2.54-2.69 (m, 2H), 2.48 (q, 2H, J = 7.3 Hz), 1.80-2.00 (m, 2H),
1.04 (t, 3H, J = 7.3 Hz); '*C NMR (126 MHz, CDCls) &: 212.5, 165.2, 134.8, 133.2, 131.6, 130.1, 124.1,
124.0, 121.9 (q, J = 286.7 Hz), 90.8 (q, J = 33.2 Hz), 62.8, 38.3, 35.9, 23.4, 7.7; F NMR (369 MHz,
CDCly) 8: ~78.3; IR (neat, cm™) v: 3218, 2925, 1716, 1469, 1190; LRMS (ESI): m/z 354 [M+Na]"; HRMS
(ESI): m/z caled for CsH gFsNO,Na [M+Na]" 354.0924, Found 354.0929.

5-((V-benzyloxy-3-oxo-1-(trifluoromethyl)isoindolin-1-yl)oxy)pentyl acetate (S4e)
0

©;I<<N—osn
FiC 0 " 0Ac

light yellow liquid; "H NMR (500 MHz, CDCl) &: 7.89 (d, 1H, J = 7.5 Hz), 7.69 (ddd, 1H, 1.2 Hz, 7.5 Hz,
7.5 Hz), 7.63 (ddd, 1H, J = 1.2 Hz, 7.5 Hz, 7.5 Hz), 7.60 (d, 2H, J = 7.5 Hz), 7.52-7.56 (m, 2H), 7.34-7.41
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(m, 3H), 5.31 (d, 1H, J=9.8 Hz), 5.12 (d, 1H, J = 9.8 Hz), 3.96 (t, 2H, J = 6.3 Hz), 3.23 (dt, 1H, J= 8.6 Hz,
6.3 Hz), 2.93 (dt, 1H, J = 8.6 Hz, 6.3 Hz), 1.50-1.57 (m, 4H), 1.30-1.38 (m, 2H); °C NMR (126 MHz,
CDCly) &: 171.0, 165.6, 135.2, 134.5, 133.5, 131.6, 130.0, 129.3, 128.8, 128.4, 124.1, 122.2 (q, J = 285.5
Hz), 90.8 (q, J = 33.6 Hz), 79.1, 64.1, 63.7, 28.5, 28.0, 22.2, 20.8; '°F NMR (369 MHz, CDCls) &: —78.1;
IR (neat, cm™) v: 2951, 1741, 1469, 1367, 1244, 1189; LRMS (ESI): m/z 474 [M+Na]"; HRMS (ESI): m/z
caled for Cy3HaFsNOsNa [M+Na]" 474.1499, Found 474.1496.

5-((V-hydroxy-3-oxo-1-(trifluoromethyl)isoindolin-1-yl)oxy)pentyl acetate (1e)
0
Fod 0 "N0Ac

light yellow liquid; "H NMR (500 MHz, CDCls) &: 9.76 (brs, 1H), 7.80 (d, 1H, J = 7.5 Hz), 7.66 (ddd, 1H,
J=1.2Hz, 7.5 Hz, 7.5 Hz), 7.60 (dd, 2H, J= 7.5 Hz, 7.5 Hz), 4.06 (t, 2H, J= 6.9 Hz), 3.40 (dt, 1H, J=9.2
Hz, 6.3 Hz), 2.98 (dt, 1H, J = 9.2 Hz, 6.3 Hz), 2.02 (s, 3H), 1.57-1.67 (m, 4H), 1.34-1.50 (m, 2H); °C
NMR (126 MHz, CDCls) 8: 171.5, 165.7, 135.1, 133.2, 131.5, 130.0, 124.0, 123.9, 121.9 (q, J = 285.5 Hz),
90.9 (q, J = 33.6 Hz), 64.3, 63.9, 28.5, 28.1, 22.2, 20.9; "’F NMR (369 MHz, CDCl3) &: —78.5; IR (neat,
cm™) v: 3175, 2955, 1736, 1470, 1241, 1198; LRMS (ESI): m/z 384 [M+Na]"; HRMS (ESI): m/z calcd for
C16H sF3NOsNa [M+Na]" 384.1029, Found 384.1039.

5-((V-hydroxy-3-oxo-1-(trifluoromethyl)isoindolin-1-yl)oxy)-3-oxopentyl acetate (2e)
o]

F,¢ O OAc

Starting material 1e (36.1 mg, 0.1 mmol) was oxygenated under condition A of section 2, and 2e (13.8
mg, 0.037 mmol) was isolated as described in the General method (37% yield).
light yellow liquid; "H NMR (500 MHz, CDCl3) &: 8.58 (brs, 1H), 7.88 (d, 1H, J = 7.4 Hz), 7.58-7.69 (m,
3H), 4.34 (t, 2H, J = 6.0 Hz), 3.59 (dt, 1H, J = 3.4 Hz, 9.5 Hz), 3.26-3.30 (m, 1H), 2.93 (ddd, 1H, J=18.3
Hz, 3.4 Hz, 1.8 Hz), 2.83 (t, 2H, J = 6.0 Hz), 2.70 (ddd, 1H, J = 18.3 Hz, 3.4 Hz, 1.8 Hz), 2.02 (s, 3H); °C
NMR (126 MHz, CDCl;) ¢: 207.4, 170.9, 163.9, 133.9, 133.0, 131.8, 130.4, 124.2, 124.1, 121.7 (q, J =
286.7 Hz), 90.5 (q, J = 33.6 Hz), 58.8, 57.7, 41.9, 41.6, 20.7; "’F NMR (369 MHz, CDCl;) &: —78.2; IR
(neat, cm™) v: 3302, 2955, 1738, 1469, 1370, 1191; LRMS (ESI): m/z 398 [M+Na]"; HRMS (ESI): m/z
caled for CsH sFsNOgNa [M+Na]™ 398.0822, Found 398.0808.

2-(5-((2-(benzyloxy)-3-oxo0-1-(trifluoromethyl)isoindolin-1-yl)oxy)pentyl)isoindoline-1,3-dione (S4f)
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light yellow solid; 'H NMR (500 MHz, CDCly) &: 7.88 (d, 1H, J = 7.4 Hz), 7.78-7.83 (m, 2H), 7.66-7.72
(m, 3H), 7.58-7.65 (m, 2H), 7.54 (d, 2H, J = 6.9 Hz), 7.31-7.40 (m, 3H), 5.29 (d, 1H, J = 9.7 Hz), 5.12 (d,
1H, J = 9.7 Hz), 3.60 (t, 2H, J = 7.2 Hz), 3.20-3.26 (m, 1H), 2.88-2.94 (m, 1H), 1.48-1.64 (m, 4H),
1.23-1.39 (m, 2H); *C NMR (126 MHz, CDCL3) &: 168.3, 165.6, 135.2, 134.6, 133.8, 133.5, 132.0, 131.6,
129.9, 129.3, 128.8, 128.4, 124.2, 124.1, 123.1, 122.1 (q, J = 286.0 Hz), 90.9 (q, J = 32.9 Hz), 79.1, 63.7,
37.6, 28.4, 28.1, 23.1; “F NMR (369 MHz, CDCL3) &: —78.0; IR (KBr, cm™) v: 3463, 3038, 2948, 2893,
1742, 1707, 1607, 1194; LRMS (ESI): m/z 561 [M+Na]'; HRMS (ESI): m/z caled for CagHasFsN,OsNa
[M+Na]* 561.1608, Found 561.1587.

2-(5-((2-hydroxy-3-oxo-1-(trifluoromethyl)isoindolin-1-yl)oxy)pentyl)isoindoline-1,3-dione (1f)

NN
F,¢ O N
o

white solid; "H NMR (400 MHz, acetone-de) 8: 9.55 (brs, 1H), 7.66-7.84 (m, 8H), 3.61 (t, 2H, J = 7.2 Hz),
3.36-3.44 (m, 1H), 2.95-3.04 (m, 1H), 1.55-1.71 (m, 4H), 1.28-1.48 (m, 2H); C NMR (100 MHz,
acetone-dg) 8: 168.7, 164.6, 135.7, 134.9, 134.1, 132.9, 132.6, 131.5, 125.1, 124.2, 123.6, 123.3 (q, J =
286.6 Hz), 91.4 (q, J = 31.9 Hz), 64.2, 38.1,29.2, 28.7, 23.8; "’F NMR (369 MHz, acetone-de) &: —78.7; IR
(KBr, cm™) v: 3524, 3368, 2940, 2889, 2712, 1731, 1699, 1200; LRMS (ESI): m/z 471 [M+Na]"; HRMS
(ESI): m/z caled for Cy,H oF3N,0OsNa [M+Na]" 471.1138, Found 471.1119.

2-(5-((2-hydroxy-3-oxo0-1-(trifluoromethyl)isoindolin-1-yl)oxy)-3-oxopentyl)isoindoline-1,3-dione
(e29)

[0}

©;I<<N—OH 0 o
FoC O/\)J\/\N:i
(e}

Starting material 1f (89.7 mg, 0.2 mmol) was oxygenated under condition A of section 2, and 2f (30.9 mg,
0.067 mmol) was isolated as described in the General method (33% yield).
light yellow liquid; "H NMR (500 MHz, CDCl3) &: 8.32 (brs, 1H), 7.89 (dd, 1H, J = 6.3 Hz, 1.1 Hz), 7.84
(dd, 2H, J=3.1 Hz, 5.6 Hz), 7.72 (dd, 2H, J = 3.1 Hz, 5.6 Hz), 7.58-7.69 (m, 3H), 3.98 (t, 2H, J = 7.2 Hz),
3.57 (dt, 1H, J =2.9 Hz, 9.7 Hz), 3.23-3.28 (m, 1H), 2.91-3.02 (m, 3H), 2.67-2.75 (m, 1H); °C NMR (126
MHz, CDCly) &: 207.7, 168.1, 163.8, 134.1, 133.9, 133.0, 131.8, 131.7, 130.4, 124.2, 124.1, 123.4, 121.7 (q,
J=1286.6 Hz), 90.5 (q, J = 33.6 Hz), 57.7, 41.3, 41.2, 32.7; ""F NMR (369 MHz, CDCl5) 8: —78.1; IR (neat,
em’™) v: 3222, 2950, 1714, 1469, 1397, 1374, 1191; LRMS (ESI): m/z 485 [M+Na]"; HRMS (ESI): m/z
caled for CpH7F3N,04Na [M+Na]" 485.0931, Found 485.0941.

methyl 6-((2-(benzyloxy)-3-oxo-1-(trifluoromethyl)isoindolin-1-yl)oxy)hexanoate (S4g)
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colorless liquid; "H NMR (500 MHz, CDCl;) &: 7.89 (d, 1H, J = 7.4 Hz), 7.58-7.71 (m, 3H), 7.52-7.57 (m,

2H), 7.34-7.42 (m, 3H), 5.31 (d, 1H, J=9.5 Hz), 5.13 (d, 1H, J = 9.5 Hz), 3.63 (s, 3H), 3.20-3.26 (m, 1H),
2.90-2.96 (m, 1H), 2.22 (t, 2H, J = 7.4 Hz), 1.47-1.58 (m, 4H), 1.24-1.36 (m, 2H); °*C NMR (126 MHz,
CDCly) &: 173.9, 165.6, 135.2, 134.6, 133.5, 131.6, 130.0, 129.3, 128.8, 128.4, 124.2, 124.1, 122.1 (q, J =
286.0 Hz), 90.1 (q, J = 32.9 Hz), 79.1, 63.8, 51.4, 33.7, 28.6, 25.3, 24.4; '°F NMR (369 MHz, CDCl;) &: —
78.1; IR (neat, cm™) v: 2950, 1741, 1468, 1194; LRMS (ESI): m/z 474 [M+Na]"; HRMS (ESI): m/z caled
for Co3Ha4F3NOsNa [M+Na]” 474.1499, Found 474.1515.

methyl 6-((2-hydroxy-3-oxo-1-(trifluoromethyl)isoindolin-1-yl)oxy)hexanoate (1g)
o)

©;<I<N—OH

F\C O/\/\/\[(OME

(e}
red liquid; 'H NMR (500 MHz, CDCL3) &: 9.71 (brs, 1H), 7.81 (d, 1H, J = 7.4 Hz), 7.63-7.68 (m, 1H),
7.56-7.62 (m, 2H), 3.64 (s, 3H), 3.36-3.42 (m, 1H), 2.95-3.01 (m, 1H), 2.29 (t, 2H, J = 7.4 Hz), 1.55-1.66
(m, 4H), 1.30-1.46 (m, 2H); '°C NMR (126 MHz, CDCl;) &: 174.4, 165.6, 135.0, 133.2, 131.5, 130.0,
124.0, 123.9, 121.9 (q, J = 286.7 Hz), 90.9 (q, J = 32.8 Hz), 63.8, 51.6, 33.8, 28.5, 25.2, 24.3; ’F NMR
(369 MHz, CDCL3) §: —78.4; IR (neat, cm™) v: 3177, 2951, 1719, 1469, 1303, 1199; LRMS (ESI): m/z 384
[M+Na]*; HRMS (ESI): m/z calcd for C¢H,;sFsNOsNa [M+Na]" 384.1029, Found 384.1029.

methyl 6-((2-hydroxy-3-oxo-1-(trifluoromethyl)isoindolin-1-yl)oxy)-4-oxohexanoate (2g)
0

©;<I<N—OH o)
/\)J\/YOME

F,c O
o]

Starting material 1g (72.3mg, 0.2 mmol) was oxygenated under condition A of section 2, and 2g (22.2
mg, 0.059 mmol) was isolated as described in the General method (30% yield).
light yellow liquid; "H NMR (500 MHz, CDCl3) &: 8.60 (brs, 1H), 7.88 (d, 1H, J = 8.0 Hz), 7.57-7.68 (m,
3H), 3.67 (s, 3H), 3.57 (dt, 1H, J= 2.5 Hz, 9.6 Hz), 3.24-3.29 (m, 1H), 2.97 (ddd, 1H, J = 18.3 Hz, 10.0 Hz,
3.7 Hz), 2.62-2.87 (m, 4H), 2.55-2.62 (m, 1H); °C NMR (126 MHz, CDCl3) 8: 208.8, 173.1, 163.7, 133.8,
132.9, 131.7, 130.5, 124.2, 124.1, 121.2 (q, J = 286.6 Hz), 90.5 (q, J = 33.6 Hz), 57.8, 52.0, 41.4, 37.5,
27.6; "F NMR (369 MHz, CDCl3) &: —78.1; IR (neat, cm™) v: 3222, 2954, 1718, 1197; LRMS (ESI): m/z
398 [M+Na]"; HRMS (ESI): m/z calcd for C1sH 6FsNOgNa [M+Na]™ 398.0822, Found 398.0804.

N-benzyloxy-3-(2-cyclohexylethoxy)-3-trifluoromethyl-isoindolinone (S4i)
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light yellow liquid; "H NMR (500 MHz, CDCls) &: 7.90 (d, 1H, 7.5 Hz), 7.67-7.72 (m, 1H), 7.60-7.66 (m,
2H), 7.57 (dd, J = 1.2 Hz 8.1 Hz), 7.35-7.43 (m, 3H), 5.33 (d, 1H, J = 9.7 Hz), 5.15 (d, 1H, J = 9.7 Hz),
3.31 (dd, 1H, J = 8.6 Hz, 6.9 Hz), 2.99 (dd, 1H, J = 8.6 Hz, 6.9 Hz), 1.50-1.65 (m, 5H), 1.40-1.45 (m, 2H),
1.26-1.38 (m, 1H), 1.02-1.20 (m, 3H), 0.74-0.83 (m, 2H); BC NMR (126 MHz, CDCl3) &: 165.6, 135.3,
134.6, 133.4, 131.6, 130.0, 129.3, 128.8, 128.4, 124.13, 124.10, 122.2 (q, J = 287.6 Hz), 90.9 (q, J = 33.6
Hz), 79.1, 62.1, 36.4, 34.1, 33.2, 33.05, 33.02, 26.3, 26.05, 25.96; F NMR (369 MHz, CDCls) o: —78.1;
IR (neat, cm™) v: 2924, 1746, 1664, 1468, 1295, 1189; LRMS (ESI): m/z 456 [M+Na]"; HRMS (ESI): m/z
caled for Co4HasF3NO3sNa [M+Na]" 456.1757, Found 456.1754.

3-(2-cyclohexylethoxy)-N-hydroxy-3-trifluoromethyl-isoindolinone (1i)
0
FsC O
white solid; "H NMR (500 MHz, CDCl3) 8: 9.87 (s, 1H), 7.79 (d, 1H, J = 8.0 Hz), 7.66 (dd, 1H, J = 8.0 Hz,
7.4 Hz), 7.57-7.62 (m, 2H), 3.47 (dt, 1H, J = 8.0 Hz, 6.9 Hz), 3.00 (dt, 1H, J = 8.0 Hz, 6.9 Hz), 1.47-1.69
(m, 6H), 1.32-1.43 (m, 1H), 1.05-1.28 (m, 4H), 0.88-0.90 (m, 2H); *C NMR (126 MHz, CDCl;) &: 165.9,
135.3, 133.2, 131.4, 130.0, 124.0, 123.9, 121.9 (q, J = 286.7 Hz), 91.0 (q, J = 32.4 Hz), 62.4, 36.4, 34.2,
33.2, 33.0, 26.4, 26.2, 26.1; "’F NMR (369 MHz, CDCl3) &: —78.5; IR (KBr, cm™) v: 3176, 3114, 2933,
2854, 1721, 1452, 1309, 1185; LRMS (ESI): m/z 366 [M+Na]’; HRMS (ESI): m/z caled for
C17H0F3NO;Na [M+Na]" 366.1288, Found 366.1277.

N-hydroxy-3-(2-(1-hydroxycyclohexyl)ethoxy)-3-trifluoromethyl-isoindolinone (2i)
0
FiC O ™ on

Starting material 1i (1.02 g, 2.97 mmol) was oxygenated under condition B of section 2, and 2i (597 mg,
1.66 mmol) was isolated as described in the General method (56% yield).
white solid; "H NMR (500 MHz, CDCl;) &: 9.42 (s, 1H), 7.88 (d, 1H, J = 7.5 H), 7.58-7.68 (m, 3H), 3.53
(dt, 1H, J = 3.4 Hz, 9.8 Hz), 3.27-3.33 (m, 1H), 1.96 (ddd, 1H, J=4.6 Hz, 5.7 Hz, 14.9 Hz), 1.84-1.91 (m,
1H), 1.22-1.66 (m, 10H); *C NMR (126 MHz, acetone-dg) &: 164.2, 135.6, 133.9, 132.7, 131.8, 125.2,
124.3,123.3 (q, J = 285.5 Hz), 91.4 (q, J = 32.4 Hz), 70.7, 61.0, 41.4, 38.6, 38.5, 26.4, 22.7; ’F NMR (369
MHz, acetone-ds) 8: —78.8; IR (KBr, cm™) v: 3321, 2933, 2857, 2771, 1720, 1473, 1193; LRMS (ESI): m/z
382 [M+Na]"; HRMS (ESI): m/z caled for C17H0F3sNO,Na [M+Na]™ 382.1237, Found 382.1249.

N-benzyloxy-3-cyclohexylmethoxy-3-trifluoromethyl-isoindolinone (S4j)
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light yellow liquid; "H NMR (400 MHz, CDCls) &: 7.90 (d, 1H, J = 7.6 Hz), 7.69 (ddd, 1H, J= 1.3 Hz, 7.6
Hz, 7.6 Hz), 7.64 (dd, 1H, J = 7.6 Hz, 7.6 Hz), 7.54-7.62 (m, 3H), 7.35-7.44 (m, 3H), 5.32 (d, 1H, J=9.9
Hz), 5.26 (d, 1H, J = 9.9 Hz), 3.11 (dd, 1 H, J = 6.3 Hz, 8.5 Hz), 2.71 (dd, 1H, J = 6.7 Hz, 8.5 Hz),
1.71-1.82 (m, 1H), 1.50-1.71 (m, 5H), 1.02-1.28 (m, 3H), 0.76-0.89 (m, 2H); *C NMR (100 MHz, CDCl;)
8: 165.6, 135.3, 134.6, 133.4, 131.6, 130.0, 129.3, 128.7, 128.4, 124.2, 124.1, 122.2 (q, J = 285.6 Hz), 90.9
(q, J = 32.0 Hz), 79.0, 69.2, 37.3, 29.7, 29.4, 26.3, 25.6, 25.5; ’F NMR (369 MHz, CDCl;) 5: —78.0; IR
(neat, cm™) v: 2927, 1746, 1648, 1291, 1187; LRMS (ESI): m/z 442 [M+Na]"; HRMS (ESI): m/z calcd for
C,3Ha4F3NO3Na [M+Na]" 442.1601, Found 442.1620.

3-cyclohexylmethoxy-/N-hydroxy-3-trifluoromethyl-isoindolinone (1j)
o]

@giN—OH
FsC o/\O

white solid; "H NMR (500 MHz, CDCLy) &: 9.86 (brs, 1H), 7.89 (d, 1H, J = 7.5 Hz), 7.66 (dd, 1H, J = 7.5
Hz, 7.5 Hz), 7.60 (dd, 2H, J = 7.5 Hz, 7.5 Hz), 3.24 (dd, 1H, J = 6.3 Hz, 8.1 Hz), 2.73 (dd, 1H, J = 7.5 Hz,
7.5 Hz), 1.62-1.82 (m, 6H), 1.18-1.30 (m, 2H), 1.07-1.18 (m, 1H), 0.81-0.98 (m, 2H); '*C NMR (126 MHz,
CDCly) §: 165.8, 135.3, 133.2, 131.4, 130.0, 124.1, 123.8, 121.9 (q, J = 285.5 Hz), 91.0 (q, J = 33.6 Hz),
69.5,37.3,29.7, 29.4, 26.4, 25.7, 25.6; "’F NMR (369 MHz, CDCl) §: ~78.5; IR (KBr, em™) v: 3117, 2925,
2856, 1708, 1473, 13990, 1309, 1184; LRMS (ESI): m/z 352 [M+Na]"; HRMS (ESI): m/z calcd for
C16H,sF3NO3Na [M+Na]* 352.1131, Found 352.1118.

N-hydroxy-3-((1-hydroxycyclohexyl)methoxy)-3-trifluoromethyl-isoindolinone (2j)

o)

@;‘iN—OH
FsC O

Starting material 1j (32.9 mg, 0.1 mmol) was oxygenated under condition B of section 2, and 2j (9.2 mg,
0.027 mmol) was isolated as described in the General method (27% yield).
white solid; "H NMR (500 MHz, CDCls) &: 8.97 (brs, 1H), 7.84 (d, 1H, J = 6.9 Hz), 7.61-7.70 (m, 3H),
3.33(d, 1H, J=11.5 Hz), 2.99 (d, 1H, J = 11.5 Hz), 1.89-1.97 (m, 1H), 1.48-1.70 (m, 5H), 1.39-1.48 (m,
2H), 1.24-1.34 (m, 2H); °C NMR (100 MHz, CDCl;) &: 163.9, 134.7, 133.0, 131.6, 130.8, 124.0, 123.8,
121.9 (q, J = 286.6 Hz), 91.0 (q, J = 33.2 Hz), 73.4, 71.6, 34.1, 32.7, 25.6, 21.5; '°’F NMR (369 MHz,
CDCl3) 8: —78.0; IR (neat, cm’") v: 3318, 2936, 2861, 1723, 1469, 1298, 1191; LRMS (ESI): m/z 368
[M+Na]"; HRMS (ESI): m/z caled for Ci¢H sF3sNO,Na [M+Na]" 368.1080, Found 368.1092.
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(R)-N-benzyloxy-3-(((1S,2R,55)-2-isopropyl-5-methylcyclohexyl)oxy)-3-trifluoromethyl-isoindolino

ne ((R)-S4Kk)
O
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white solid; 'H NMR (500 MHz, CDCls) &: 7.88 (dd, 1H, J = 1.7 Hz, 6.3 Hz), 7.67-7.71 (m, 1H), 7.59-7.67
(m, 2H), 7.55 (dd, 2H, J = 1.7 Hz, 7.4 Hz), 7.36-7.42 (m, 3H), 5.46 (d, 1H, J = 8.6 Hz), 5.01 (d, 1H, J = 8.6
Hz), 3.40 (dt, 1H, J = 4.6 Hz 10.4 Hz), 2.31-2.41 (m, 1H), 1.43-1.55 (m, 2H), 1.22-1.29 (m, 1H), 0.90-1.01
(m, 1H), 0.75-0.84 (m, 2H), 0.79 (d, 3H, J = 6.9 Hz), 0.58-0.71 (m, 2H), 0.54 (d, 1H, J = 6.9 Hz), 0.33 (d,
3H, J = 6.9 Hz); °C NMR (126 MHz, CDCLy) &: 164.7, 138.1, 134.0, 132.9, 131.3, 130.0, 129.0, 128.9,
128.3, 124.7, 123.8, 122.7 (q, J = 286.7 Hz), 89.1 (q, J = 33.6 Hz), 78.6, 76.0, 48.6, 42.5, 33.7, 31.1, 24.4,
22.8, 22.0, 21.4, 16.0; F NMR (369 MHz, CDCL3) &: —78.3; IR (KBr, cm™) v: 3037, 2954, 2931, 2863,
1740, 1616, 1187; LRMS (ESI): m/z 484 [M+Na]"; HRMS (ESI): m/z caled for CogH30F3sNO;Na [M+Na]"
484.2070, Found 484.2088.

(R)-N-hydroxy-3-(((1S,2R,5S)-2-isopropyl-5-methylcyclohexyl)oxy)-3-trifluoromethyl-isoindolinone

((®)-1k)
O

©i<<N—OH
Fsé O\O/

reddish solid; "H NMR (400 MHz, CDCly) §: 9.74 (brs, 1H), 7.76 (d, 1H, J = 6.7 Hz), 7.53-7.67 (m, 3H),
3.64 (dt, 1H, J = 4.3 Hz, 10.4 Hz), 2.45-2.57 (m, 1H), 1.58-1.68 (m, 1H), 1.49-1.58 (m, 1H), 1.28-1.43 (m,
1H), 0.87-1.15 (m, 3H), 0.95 (d, 3H, J = 7.2 Hz), 0.83 (d, 3H, J = 6.7 Hz), 0.59 (d, 3H, J = 6.7 Hz); °C
NMR (100 MHz, CDCLy) &: 165.7, 138.0, 132.8, 131.2, 128.9, 124.7, 123.6, 122.2 (q, J = 287.5 Hz), 90.1
(q.J=32.6 Hz), 76.7, 48.6, 42.8, 33.9, 31.2, 24.9, 23.0, 22.0, 21.4, 15.9; "’F NMR (369 MHz, CDCl;) &: —
78.5; IR (KBr, em™) v: 3198, 2959, 2871, 1719, 1472, 1375, 1290, 1192; LRMS (ESI): m/z 394 [M+Na]';
HRMS (ESI): m/z caled for C1oHyyFsNOsNa [M+Na]™ 394.1601, Found 394.1611.

(R)-N-hydroxy-3-(((1S,2S,55)-2-(2-hydroxypropan-2-yl)-5-methylcyclohexyl)oxy)-3-trifluoromethyl

-isoindolinone ((R)-2Kk)
0

©:/<<N—OH
F3(§ O\O/
hol”
Starting material (R)-1k (37.1 mg, 0.1 mmol) was oxygenated under condition B of section 2, and (R)-2k
(36.2 mg, 0.093 mmol) was isolated as described in the General method (93% yield).
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white solid; "H NMR (400 MHz, CDCl3) &: 10.4 (brs, 1H), 7.80-7.87 (m, 1H), 7.66-7.73 (m, 1H), 7.57-7.64
(m, 2H), 4.26 (brs, 1H), 3.75-3.83 (m, 1H), 1.57-1.67 (m, 1H), 1.51-1.60 (m, 1H), 1.44 (s, 3H), 1.32-1.39
(m, 1H), 1.27 (s, 3H), 0.93-1.13 (m, 2H), 0.72-0.87 (m, 1H), 0.66 (d, 3H, J = 6.3 Hz); '°*C NMR (100 MHz,
CDCly) 8: 163.6, 135.9, 132.0, 131.5, 130.6, 125.6, 123.8, 122.1 (q, J = 285.6 Hz), 90.6 (q, J = 32.0 Hz),
74.5,52.0,43.1, 33.7, 31.0, 30.9, 27.2, 25.7, 21.9; "°F NMR (369 MHz, CDCl3) &: —77.3; IR (KBr, cm™) v:
3366, 2974, 2928, 2866, 1726, 1191; LRMS (ESI): m/z 410 [M+Na]’; HRMS (ESI): m/z caled for
C1oH,4F3NO,Na [M+Na]" 410.1550, Found 410.1551.

N-benzyloxy-3-(((S)-3,7-dimethyloct-6-en-1-yl)oxy)-3-trifluoromethyl-isoindolinone (S41)

6]
@NM
¥
FsC O

light yellow liquid (diastereomixture); '"H NMR (500 MHz, CDCls) &: 7.91 (d, 1H + 1H, J = 7.4 Hz),
7.60-7.72 (m, 3H + 3H), 7.55-7.59 (m, 2H + 2H), 7.35-7.43 (m, 3H + 3H), 5.31-5.35 (m, 1H + 1H),
5.14-5.18 (m, 1H + 1H), 5.00-5.07 (m, 1H + 1H), 3.27-3.36 (m, 1H + 1H), 2.96-3.03 (m, 1H + 1H),
1.83-2.00 (m, 1H + 1H), 1.68 (s, 3H), 1.67 (s, 3H), 1.48-1.68 (m, 2H + 2H), 1.59 (s, 3H), 1.58 (s, 3H),
1.19-1.40 (m, 2H + 2H), 1.01-1.14 (m, 1H + 1H), 0.75-0.79 (m, 3H + 3H); °C NMR (126 MHz, CDCl;) §:
165.6, 165.5, 135.31, 135.26, 134.6, 133.4, 131.6, 131.2, 131.1, 130.04, 130.02, 129.30, 129.28, 128.8,
128.39, 128.37, 124.5, 124.1, 122.2 (q, J = 285.1), 90.93 (q, J = 32.8 Hz), 90.90 (q, J = 32.8 Hz), 79.1, 77.2,
62.43, 62.40, 36.9, 36.7, 35.9, 35.8, 29.1, 29.0, 25.6, 25.2, 19.4, 19.2, 17.5; "’F NMR (369 MHz, CDCl;) &:
—78.0, —78.1; IR (neat, cm™) v: 2925, 1746, 1468, 1294, 1188; LRMS (ESI): m/z 484 [M+Na]"; HRMS
(ESI): m/z caled for C5,H,6N,0,Na [M+Na]"” 484.2070, Found 484.2062.

3-(((S)-3,7-dimethyloctyl)oxy)-N-hydroxy-3-trifluoromethyl-isoindolinone (11)
0

light yellow liquid (diastereomixture); 'H NMR (500 MHz, CDCls) &: 10.1 (brs, 1H + 1H), 7.80 (d, 1H +
1H, J= 7.5 Hz), 7.65-7.70 (m, 1H + 1H), 7.58-7.63 (m, 2H + 2H), 3.47-3.55 (m, 1H + 1H), 2.98-3.06 (m,
IH + 1H), 1.61-1.75 (m, 1H + 1H), 1.53-1.61 (m, 1H + 1H), 1.37-1.53 (m, 2H + 2H), 1.15-1.33 (m, 3H +
3H), 1.00-1.15 (m, 3H + 3H), 0.78-0.86 (m, 9H + 9H); *C NMR (126 MHz, CDCls) &: 165.93, 165.92,
135.3, 133.2, 131.5, 130.0, 124.0, 123.9, 121.9 (q, J = 286.3 Hz), 91.1 (q, J = 33.2 Hz), 62.8, 62.7, 39.2,
39.1, 37.3, 37.0, 36.1, 36.0, 29.61, 29.58, 27.9, 24.6, 24.5, 22.63, 22.61, 22.5, 19.5, 19.3; "’F NMR (369
MHz, CDCls) &: —78.5; IR (neat, cm™) v: 3154, 2954, 1718, 1469, 1306, 1201; LRMS (ESI): m/z 396
[M+Na]"; HRMS (ESI): m/z caled for C19H,6F3NO3Na [M+Na]™ 396.1757, Found 396.1768.

N-hydroxy-3-((3-hydroxy-3,7-dimethyloctyl)oxy)-3-trifluoromethyl-isoindolinone (2I)
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Starting material 11 (37.3 mg, 0.1 mmol) was oxygenated under condition B of section 2, and 21 (21.5 mg,
0.055 mmol) was obtained as a diastereomixture according to the procedure as described in the General
method (55% yield).
light yellow liquid (diastereomixture); 'H NMR (500 MHz, CDCl5) 8: 9.65-9.86 (brs, 1H + 1H), 7.83-7.88
(m, 1H + 1H), 7.58-7.68 (m, 3H + 3H), 3.52-3.60 (m, 1H + 1H), 3.42 (brs, 1H + 1H), 3.24-3.32 (m, 1H +
1H), 1.95-2.03 (m, 1H), 1.87-1.95 (m, 1H), 1.57-1.74 (m, 2H + 2H), 1.40-1.57 (m, 2H + 2H), 1.36 (s, 3H),
1.23-1.38 (m, 2H), 1.18 (s, 3H), 1.07-1.20 (m, 2H + 2H), 0.82-0.88 (m, 6H + 6H); *C NMR (126 MHz,
CDCl,) 6: 164.8, 134.44, 134.41, 133.0, 131.6, 130.4, 124.15, 124.13, 124.0, 121.8 (q, J = 284.9 Hz), 90.9
(q, J=34.0 Hz), 72.7, 72.6, 60.7, 60.6, 43.4, 43.0, 39.28, 39.26, 39.1, 27.8, 27.2, 26.8, 22.54, 22.52, 22.5,
21.8,21.6; "’F NMR (369 MHz, CDCls) &: —78.2; IR (neat, cm™") v: 3406, 3161, 2954, 1721, 1469, 1383,
1306, 1200; LRMS (ESI): m/z 412 [M+Na]"; HRMS (ESI): m/z calcd for CjoH,sF;NO,Na [M+Na]
412.1706, Found 412.1701.

N-benzyloxy-3-((5-hydroxy-3-methylpentyl)oxy)-3-trifluoromethyl-isoindolinone (S4m)
0

Fs,c O OH

colorless liquid (diastereomixture); 'H NMR (500 MHz, CDCly) &: 7.90 (d, 1H + 1H, J = 6.9 Hz),
7.59-7.72 (m, 3H + 3H), 7.53-7.58 (m, 2H + 2H), 7.35-7.43 (m, 3H + 3H), 5.30-5.35 (m, 1H), 5.10-5.14 (m,
1H), 3.49-3.65 (m, 2H), 3.25-3.33 (m, 1H + 1H), 2.94-3.03 (m, 1H + 1H), 1.63-1.73 (m, 1H + 1H),
1.45-1.60 (m, 2H + 2H), 1.24-1.43 (m, 2H + 2H), 0.76-0.80 (m, 3H + 3H); °C NMR (100 MHz, CDCl5) §:
165.7, 165.6, 135.25, 135.21, 134.535, 134.525, 133.52, 133.50, 131.7, 130.0, 129.5, 129.45, 129.37, 128.9,
128.8, 128.5, 128.4, 124.2, 124.1, 122.2 (q, J = 286.1 Hz), 90.80 (q, J = 32.9 Hz), 90.78 (q, J = 32.9 Hz),
79.1, 62.3, 62.1, 60.714, 60.705, 39.41, 39.40, 26.5, 26.2, 19.42, 19.35; "’F NMR (369 MHz, CDCl;) &: —
78.2; IR (neat, cm™) v: 3417, 2929, 1742, 1468, 1295, 1189; LRMS (ESI): m/z 446 [M+Na]"; HRMS (ESI):
m/z caled for CoyHpsF3NOyNa [M+Na]” 446.1550, Found 446.1536.

N-hydroxy-3-((5-hydroxy-3-methylpentyl)oxy)-3-trifluoromethyl-isoindolinone (1m)
0

FsC O OH
white solid (diastereomixture); '"H NMR (400 MHz, acetone-dg) 6: 7.70-7.88 (m, 4H + 4H), 3.51-3.66 (m,
2H + 2H), 3.37-3.47 (m, 1H + 1H), 3.05-3.19 (m, 1H + 1H), 1.80-1.91 (m, 1H), 1.69-1.80 (m, 1H),
1.40-1.68 (m, 3H + 3H), 1.18-1.31 (m, 1H + 1H), 0.82-0.87 (m, 3H + 3H); "C NMR (100 MHz,
acetone-dg) o: 164.7, 135.8, 135.7, 134.1, 134.0, 132.6, 131.7, 131.6, 125.21, 125.19, 125.16, 125.14,
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124.30, 124.25, 123.4 (q, J = 286.1 Hz), 123.3 (q, J = 286.1 Hz), 91.6 (q, J = 31.9 Hz), 91.5 (q, J = 32.4
Hz), 63.0, 62.6, 60.25, 60.19, 40.3, 39.9, 37.0, 36.9, 27.4, 26.5, 19.99, 19.98; "F NMR (369 MHz,
acetone-dg) &: —78.6, ~78.8; IR (KBr, cm") v: 3374, 2955, 2775, 1724, 1470, 1304, 1200; LRMS (ESI): m/z
356 [M+Na]"; HRMS (ESI): m/z calcd for C,sH;sFsNO,Na [M+Na]" 356.1080, Found 356.1075.

3-((3,5-dihydroxy-3-methylpentyl)oxy)-NV-hydroxy-3-trifluoromethyl-isoindolinone (2m)
o}

F,¢ O OH

Starting material 1m (100 mg, 0.3 mmol) was oxygenated under condition B of section 2, and 2m (51.6
mg, 0.15 mmol) was obtained as a diastereomixture according to the procedure described in the General
method (49% yield).
colorless liquid (diastereomixture); 'H NMR (500 MHz, CDCl3) &: 9.73 (brs, 1H), 9.67 (brs, 1H), 7.88 (d,
1H, J = 7.4 Hz), 7.58-7.69 (m, 3H + 3H), 3.84-4.03 (m, 2H + 2H), 3.50-3.60 (m, 1H + 1H), 3.25-3.33 (m,
IH + 1H), 2.02-2.10 (m, 1H), 1.88-2.01 (m, 1H + 1H), 1.76-1.83 (m, 1H), 1.64-1.76 (m, 2H + 2H), 1.44 (s,
3H), 1.61 (s, 3H); °C NMR (126 MHz, CDCl3) &: 164.9, 164.7, 134.4, 134.3, 133.1, 133.0, 131.67, 131.65,
130.4, 130.3, 124.1, 124.0, 121.9 (q, J = 286.7 Hz), 90.9 (q, J = 32.4 Hz), 90.8 (q, J = 32.4 Hz), 73.09,
73.06, 59.34, 59.28, 42.3, 40.3, 39.7, 29.1, 27.3, 26.4; '°’F NMR (369 MHz, CDCl3) &: —78.2; IR (neat,
em™) v: 3391, 2930, 1720, 1469, 1191; LRMS (ESI): m/z 372 [M+Na]"; HRMS (ESI): m/z caled for
C1sH gF3NOsNa [M+Na]" 372.1029, Found 372.1021.

N-benzyloxy-3-((5-(methoxymethoxy)-3-methylpentyl)oxy)-3-trifluoromethyl-isoindolinone (S4n)
0

Fs€ O OMOM

colorless liquid (diastereomixture); 'H NMR (500 MHz, CDCly) &: 7.89 (d, 1H + 1H, J = 6.9 Hz),
7.59-7.71 (m, 3H + 3H), 7.53-7.57 (m, 2H + 2H), 7.33-7.43 (m, 3H + 3H), 5.29-5.33 (m, 1H + 1H),
5.11-5.15 (m, 1H + 1H), 4.56 (s, 2H), 4.55 (s, 2H), 3.42-3.53 (m, 2H + 2H), 3.32 (s, 3H), 3.31 (s, 3H),
3.27-3.35 (m, 1H + 1H), 2.94-3.02 (m, 1H + 1H), 1.47-1.76 (m, 3H + 3H), 1.28-1.42 (m, 2H + 2H),
0.77-0.80 (m, 3H + 3H); °C NMR (126 MHz, CDCl3) &: 165.6, 165.5, 135.3, 135.2, 134.58, 134.56,
133.44, 133.42, 131.6, 130.03, 130.01, 129.33, 129.30, 128.79, 128.77, 128.40, 128.38, 124.2, 124.1, 122.2
(q, J = 285.1 Hz), 122.1 (q, J = 286.7 Hz), 96.3, 90.9 (q, J = 32.8 Hz), 90.8 (q, J = 33.2 Hz), 79.1, 65.6,
65.5, 62.2, 55.0, 36.6, 36.4, 35.9, 35.8, 26.71, 26.68, 19.3, 19.2; '’F NMR (369 MHz, CDCls) &: —78.08, —
78.14; IR (neat, cm™) v: 2931, 1745, 1468, 1294, 1189; LRMS (ESI): m/z 490 [M+Na]"; HRMS (ESI): m/z
caled for Co4HpgFsNOsNa [M+Na]™ 490.1812, Found 490.1799.

N-hydroxy-3-((5-(methoxymethoxy)-3-methylpentyl)oxy)-3-trifluoromethyl-isoindolinone (1n)
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colorless liquid (diastereomixture); "H NMR (400 MHz, CDCl3) 8: 9.61 (brs, 1H), 9.36 (brs, 1H), 7.80-7.86
(m, 1H + 1H), 7.56-7.68 (m 3H + 3H), 4.63 (s, 2H), 4.59 (s, 2H), 3.48-3.60 (m, 2H + 2H), 3.35-3.47 (m,
1H + 1H), 3.37 (s, 3H), 3.34 (s, 3H), 3.01-3.15 (m, 1H + 1H), 1.22-1.92 (m, 5H + 5H), 0.84-0.88 (m, 3H +
3H); °C NMR (126 MHz, CDCl;) &: 165.5, 165.4, 135.1, 135.0, 133.13, 133.06, 131.5, 130.2, 130.1, 124.1,
124.0, 123.9, 121.92 (q, J =286.7 Hz), 121.89 (q, J = 286.7 Hz), 96.3, 96.2, 91.0 (q, J = 32.8 Hz), 90.9 (q,
J=133.2Hz), 65.8, 65.5, 62.6, 61.9, 55.3, 55.1, 36.3, 36.0, 35.9, 35.8, 27.0, 25.9, 19.6, 19.5; '°’F NMR (369
MHz, CDCl;) &: —78.2, —78.5; IR (neat, cm™") v: 3172, 2934, 1720, 1469, 1305, 1198; LRMS (ESI): m/z
400 [M+Na]"; HRMS (ESI): m/z calcd for C17H2,F3;NOsNa [M+Na]™ 400.1342, Found 400.1331.

N-hydroxy-3-((3-hydroxy-5-(methoxymethoxy)-3-methylpentyl)oxy)-3-trifluoromethyl-isoindolino
ne (2n)
0

N-OH

Fs€ O OMOM

Starting material 1n (37.7 mg, 0.1 mmol) was oxygenated under condition B of section 2, and 2n (25.1
mg, 0.064 mmol) was obtained as a diastereomixture according to the purification procedure described in
the General method (64% yield).
colorless liquid (diastereomixture); 'H NMR (400 MHz, CDCl5) &: 9.43 (brs, 1H + 1H), 7.85-7.90 (m, 1H +
1H), 7.56-7.67 (m, 3H + 3H), 4.61 (s, 2H), 4.58-4.60 (m, 2H), 4.44 (brs, 1H), 4.06 (brs, 1H), 3.66-3.87 (m,
2H + 2H), 3.43-3.60 (m, 1H + 1H), 3.38 (s, 3H), 3.34 (s, 3H), 3.24-3.40 (m, 1H + 1H), 1.56-2.13 (m, 4H +
4H), 1.46 (s, 3H), 1.19 (s, 3H); C NMR (100 MHz, CDCl;) &: 164.0, 163.8, 134.4, 134.2, 132.8, 132.7,
131.6, 131.5, 130.8, 130.7, 124.12, 124.08, 124.0, 122.0 (q, J = 286.6 Hz), 121.9 (q, J = 286.6 Hz), 96.49,
96.47, 90.8 (q, J =32.9 Hz), 90.6 (q, J = 32.9 Hz), 72.5, 72.4, 64.4, 60.2, 60.1, 55.7, 55.6, 41.1, 40.5, 39.8,
39.4,27.4,26.5; "’F NMR (369 MHz, CDCl;) &: —78.1, —78.2; IR (neat, cm™") v: 3423, 2937, 1721, 1469,
1191; LRMS (ESI): m/z 416 [M+Na]"; HRMS (ESI): m/z caled for Cj7H5,FsNOgNa [M+Na]™ 416.1291,
Found 416.1301.

N-(4-methoxybenzyl)oxy-3-((3-methyl-5-(pent-4-yn-1-yloxy)pentyl)oxy)-3-trifluoromethyl-isoindoli

none (S4'o)

o)
PMB
N-O Me

H
colorless liquid (diastereomixture); 'H NMR (500 MHz, CDCly) &: 7.88 (d, 1H + 1H, J = 7.4 Hz),

7.58-7.70 (m, 3H + 3H), 7.45-7.50 (m, 2H + 2H), 6.91 (d, 2H + 2H, J = 8.6 Hz), 5.24 (d, IH + 1H, J = 9.7
Hz), 5.03-5.08 (m, 1H + 1H), 3.81 (s, 3H + 3H), 3.26-3.46 (m, 5H + 5H), 2.93-3.01 (m, 1H + 1H),

S37



2.21-2.26 (m, 2H + 2H), 1.93 (t, IH + 1H, J = 2.6 Hz), 1.69-1.77 (m, 2H + 2H), 1.44-1.69 (m, 3H + 3H),
1.26-1.42 (m, 2H + 2H), 0.78 (d, 3H, J = 6.9 Hz), 0.76 (d, 3H, J = 6.9 Hz); °C NMR (126 MHz, CDCl;) &:
165.5, 165.4, 160.1, 135.30, 135.25, 133.37, 133.35, 131.6, 131.12, 131.10, 130.1, 126.8, 124.2, 124.11,
124.07, 122.2 (q, J =286.3 Hz), 113.8, 90.9 (q, J = 32.8 Hz), 90.8 (q, J = 32.8 Hz), 83.92, 83.91, 78.8, 69.0,
68.9, 68.8, 68.7, 68.35, 68.33, 62.29, 62.27, 55.2, 36.5, 36.3, 36.0, 35.9, 28.5, 26.83, 26.80, 19.4, 19.3,
15.1; F NMR (369 MHz, CDCl3) &: —78.07, —78.13; IR (neat, cm™) v: 3301, 2953, 2870, 1743, 1613,
1516, 1468, 1253, 1188, 1113; LRMS (ESI): m/z 542 [M+Na]’; HRMS (ESI): m/z caled for
C,gH3,F3NOsNa [M+Na]" 542.2125, Found 542.2121.

N-hydroxy-3-((3-methyl-5-(pent-4-yn-1-yloxy)pentyl)oxy)-3-trifluoromethyl-isoindolinone (10)

O
©¢N0H Me

H
yellow liquid (diastereomixture); '"H NMR (500 MHz, CDCls) 8: 9.46 (brs, 1H + 1H), 7.80-7.86 (m, 1H +

1H), 7.63-7.67 (m, 1H + 1H), 7.57-7.63 (m, 2H + 2H), 3.31-3.63 (m, SH + 5H), 3.11-3.18 (m, 1H),
3.04-3.11 (m, 1H), 2.23-2.32 (m, 2H + 2H), 1.91-1.95 (m, 1H + 1H), 1.56-1.95 (m, 5H + 5H), 1.37-1.49 (m,
1H + 1H), 1.27-1.36 (m, 1H), 1.14-1.24 (m, 1H), 0.87 (d, 3H + 3H, J = 6.3 Hz); °C NMR (126 MHz,
CDCly) &: 165.6, 165.4, 135.0, 134.9, 133.1, 133.0, 131.47, 131.45, 130.3, 130.1, 124.2, 124.1, 124.0,
123.9, 121.88 (q, J = 286.7 Hz), 121.85 (q, J = 286.7 Hz), 91.1 (q, J = 32.8 Hz), 91.0 (q, J = 33.6 Hz),
83.82, 83.75, 69.5, 69.2, 68.9, 68.6, 68.52, 68.46, 63.0, 61.7, 36.2, 36.1, 36.0, 35.4, 28.3, 28.0, 27.4, 25.4,
19.8, 19.7, 15.1, 15.0; "F NMR (369 MHz, CDCls) &: —77.6, —78.0; IR (neat, cm™) v: 3302, 2932, 2874,
1718, 1469, 1303, 1198; LRMS (ESI): m/z 422 [M+Na]"; HRMS (ESI): m/z caled for CaoHyFsNO;Na
[M+Na]* 422.1550, Found 422.1564.

N-hydroxy-3-((3-hydroxy-3-methyl-5-(pent-4-yn-1-yloxy)pentyl)oxy-3-trifluoromethyl-isoindolinon

e (20)
o)

F,C O OW\

H

Starting material 1o (32.0 mg, 0.08 mmol) was oxygenated under condition B of section 2, and 20 (13.7
mg, 0.033 mmol) was obtained as a diastereomixture according to the purification procedure described in
the General method (41% yield).
colorless liquid (diastereomixture); "H NMR (500 MHz, CDCls) : 9.46 (s, 1H), 9.39 (s, 1H), 7.86-7.92 (m,
IH + 1H), 7.57-7.67 (m, 3H + 3H), 4.65 (s, 1H), 4.31 (s, 1H), 3.25-3.76 (m, 6H + 6H), 2.22-2.29 (m, 2H +
2H), 2.02-2.13 (m, 1H), 1.96 (t, 1H, J = 2.3 Hz), 1.86-1.96 (m, 1H + 1H), 1.67-1.82 (m, 3H + 4H),
1.55-1.65 (m, 1H + 1H), 1.47 (s, 3H), 1.17 (s, 3H); °C NMR (126 MHz, CDCl;) &: 163.7, 163.6, 134.3,
134.2, 132.7, 132.6, 131.54, 131.47, 130.9, 130.8, 124.11, 124.07, 124.0, 123.9, 122.0 (q, J = 286.6 Hz),
121.9 (q, J = 286.6 Hz), 90.5 (q, J = 32.9 Hz), 83.4, 83.2, 72.8, 72.5, 70.0, 69.9, 69.0, 68.8, 67.9, 67.8, 60.1,
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60.0, 41.2, 40.4, 39.8, 39.2, 28.1, 28.0, 27.6, 26.2, 15.21, 15.18; '’F NMR (369 MHz, CDCl3) &: —78.1; IR
(neat, cm’™") v: 3404, 3304, 2936, 2118, 1723, 1469, 1377, 1303, 1198; LRMS (ESI): m/z 438 [M+Na]’;
HRMS (ESI): m/z calcd for Cy0H,4FsNOsNa [M+Na]™ 438.1499, Found 438.1499.

N-hydroxy-3-((3-hydroxy-3-methyloct-7-en-1-yl)oxy)-3-trifluoromethyl-isoindolinone (2p)

0
F,c O ~CH,

Starting material 1p (14.3 mg, 0.04 mmol) was oxygenated under condition B of section 2, and 2p (2.8
mg, 0.0075 mmol) was obtained as a diastereomixture according to the purification procedure described in
the General method (19% yield).
colorless liquid (diastereomixture); "H NMR (500 MHz, CDCls) &: 9.49 (brs, 1H), 9.43 (brs, 1H), 7.83-7.92
(m, 1H + 1H), 7.58-7.70 (m, 3H + 3H), 5.70-5.87 (m, 1H + 1H), 4.90-5.04 (m, 2H + 2H), 3.50-3.58 (m, 1H
+ 1H), 3.25-3.33 (m, 1H + 1H), 3.17 (brs, 1H + 1H), 1.86-2.10 (m, 3H + 3H), 1.58-1.72 (m, 2H + 2H),
1.35-1.55 (m, 3H + 3H), 1.36 (s, 3H), 1.19 (s, 3H); °C NMR (100 MHz, CDCl;) &: 164.6, 138.6, 138.4,
134.4, 134.3, 133.0, 131.64, 131.63, 130.4, 124.20, 124.18, 124.1, 121.9 (q, J = 286.1 Hz), 121.8 (q, J =
286.1 Hz), 114.8, 114.7, 90.89 (q, J = 33.4 Hz), 90.86 (q, J = 33.4 Hz), 72.8, 72.7, 60.6, 60.5, 42.6, 42.3,
39.3,39.1, 34.0, 33.9, 27.3, 26.8, 23.4, 23.2; "’F NMR (369 MHz, CDCls) &: —78.2; IR (neat, cm™) v: 3377,
2937, 1719, 1469, 1303, 1190; LRMS (ESI): m/z 396 [M+Na]’; HRMS (ESI): m/z caled for
C1gH2,F3NO4Na [M+Na]" 396.1393, Found 396.1388.

N-benzyloxy-3-((3-methyl-8-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)octyl)oxy)-3-trifluoromet
hyl-isoindolinone (S4q)

o
Me Me
:N
FsC O o Me

colorless liquid (diastereomixture); 'H NMR (400 MHz, CDCly) &: 7.89 (d, 1H + 1H, J = 7.2 Hz),
7.57-7.72 (m, 2H + 2H), 7.55 (d, 1H + 1H, J = 6.7 Hz), 5.25-5.33 (m, 1H + 1H), 5.13 (d, 1H, J = 9.4 Hz),
3.23-3.35 (m, 1H + 1H), 2.91-3.01 (m, 1H + 1H), 1.42-1.65 (m, 2H + 2H), 1.22-1.41 (m, 4H + 4H), 1.23 (s,
12H + 12H), 1.10-1.22 (m, 4H + 4H), 0.91-1.08 (m, 1H + 1H), 0.69-0.78 (m, 5H + 5H); >C NMR (100
MHz, CDCL3) &: 165.6, 165.5, 135.32, 135.27, 134.6, 133.4, 131.6, 130.05, 130.03, 129.30, 129.27, 128.77,
128.76, 128.40, 128.38, 124.2, 124.1, 122.2 (q, J = 285.6 Hz), 91.0 (q, J = 32.9 Hz), 90.9 (q, J = 32.9 Hz),
82.8,79.10, 79.07, 62.48, 62.46, 53.4, 36.8, 36.5, 36.0, 35.9, 32.56, 32.55, 29.47, 29.46, 26.53, 26.51, 24.7,
23.9, 19.4, 19.2; "B NMR (126 MHz, CDCl3) &: 36.1; '°’F NMR (369 MHz, CDCl3) &: —78.0, —78.1; IR
(neat, cm™) v: 2927, 1747, 1468, 1378, 1195; LRMS (ESI): m/z 598 [M+Na]"; HRMS (ESI): m/z calcd for
C31H4BF;sNOsNa [M+Na]" 598.2922, Found 598.2937.

N-hydroxy-3-((3-methyl-8-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)octyl)oxy)-3-trifluoromethy

l-isoindolinone (1q)
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colorless liquid (diastereomixture); "H NMR (400 MHz, CDCls) &: 9.70 (s, 1H), 9.69 (s, 1H), 7.75-7.82 (m,
1H + 1H), 7.55-7.68 (m, 3H + 3H), 3.39-3.50 (m, 1H + 1H), 2.91-3.03 (m, 1H + 1H), 1.47-1.69 (m, 2H +
2H), 1.33-1.47 (m, 3H + 3H), 1.17-1.30 (m, 5H + 5H), 1.23 (s. 12H + 12H), 1.05-1.10 (m, 1H + 1H),
0.70-0.83 (m, 5H + 5H); C NMR (100 MHz, CDCl;) &: 165.8, 135.33, 135.32, 133.2, 131.4, 130.04,
130.01, 123.94, 123.85, 121.9 (q, J = 285.6 Hz), 90.92 (q, J = 32.6 Hz), 90.91 (q, J = 32.6 Hz), 82.93,
82.90, 62.7, 62.6, 36.51, 36.47, 36.1, 36.0, 32.5, 32.3, 29.6, 29.3, 26.5, 26.4, 24.72, 24.69, 23.9, 23.7, 19.5,
19.3; "B NMR (126 MHz, CDCl3) 8: 36.3; '’F NMR (369 MHz, CDCl;) 8: —78.5; IR (neat, cm™) v: 3423,
2927, 1720, 1469, 1378, 1315, 1200; LRMS (ESI): m/z 508 [M+Na]"; HRMS (ESI): m/z calcd for
Ca4H35sBF3sNOsNa [M+Na]" 508.2453, Found 508.2443.

N-hydroxy-3-((3-hydroxy-3-methyl-8-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)octyl)oxy)-3-trifl

uoromethyl-isoindolinone (2q)

o
Me Me

N-OH Me IOJ&ME

FoC o/\/l</\/\/5‘o Me

Starting material 1q (38.8 mg, 0.08 mmol) was oxygenated under condition B of section 2, and 2q (18.2
mg, 0.036 mmol) was obtained as a diastereomixture according to the purification procedure described in
the General method (45% yield).
colorless liquid (diastereomixture); "H NMR (400 MHz, CDCls) 8: 9.45 (brs, 1H), 9.40 (brs, 1H), 7.84-7.90
(m, 1H + 1H), 7.58-7.69 (m, 3H + 3H), 3.46-3.57 (m, 1H + 1H), 3.23-3.33 (m, 1H + 1H), 3.03 (brs, 1H),
2.94 (brs, 1H), 1.84-2.02 (m, 2H + 2H), 1.56-1.70 (m, 2H + 2H), 1.22-1.52 (m, 6H + 6H), 1.33 (s, 3H),
1.24 (s, 12H), 1.23 (s, 12H), 1.16 (s, 3H), 0.71-0.80 (m, 2H + 2H); *C NMR (126 MHz, CDCl;) 8: 164.53,
164.48, 134.43, 134.41, 132.9, 131.6, 130.5, 124.2, 124.1, 124.0, 121.90 (q, J = 286.7 Hz), 121.86 (q, J =
286.7 Hz), 90.9 (q, J = 32.4 Hz), 90.8 (q, J = 33.6 Hz), 82.92, 82.90, 72.9, 72.7, 60.62, 60.59, 43.0, 42.8,
39.3,39.2, 32.64, 32.59, 29.2, 27.3, 26.7, 24.8, 24.7, 23.8, 23.72, 23.70, 23.5; ''B NMR (126 MHz, CDCl;)
8: 35.8; '’F NMR (369 MHz, CDCls) &: —78.1; IR (neat, cm™) v: 3423, 2933, 1723, 1469, 1374, 1315,
1199; LRMS (ESI): m/z 524 [M+Na]"; HRMS (ESI): m/z calcd for C,4H3sBF;NOgNa [M+Na]" 524.2402,
Found 524.2407.

2-((2R)-1-((2V-(benzyloxy)-3-oxo0-1-(trifluoromethyl)isoindolin-1-yl)oxy)-3-methylbutan-2-yl)isoindo
line-1,3-dione (S4r)
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colorless sticky liquid (diastereomixture); 'H NMR (400 MHz, CDCL) &: 7.85-7.93 (m, 2H + 2H),
7.62-7.80 (m, 5H + 5H), 7.53-7.62 (m, 2H + 2H), 7.27-7.46 (m, 4H + 4H), 5.30 (d, 1H, J = 10.1 Hz), 5.14
(d, 1H, J=10.1 Hz), 5.10 (d, 1H, J= 9.9 Hz), 4.96 (d, 1H, J = 9.9 Hz), 4.00-4.15 (m, 1H + 1H), 3.90-3.96
(m, 1H), 3.60-3.66 (m, 1H), 3.52-3.57 (m, 1H), 3.33-3.38 (m, 1H), 2.22-2.34 (m, 1H), 2.12-2.22 (m, 1H),
0.75-0.86 (m, 6H); °C NMR (126 MHz, CDCl3) &: 168.39, 168.37, 165.5, 165.0, 134.51, 134.49, 134.3,
134.2, 134.0, 133.8, 133.52, 133.50, 131.9, 131.8, 131.5, 131.4, 129.9, 129.7, 129.2, 129.1, 128.8, 128.5,
128.4, 128.2, 124.4, 124.3, 124.2, 124.1, 123.1, 123.0, 121.8 (q, J = 286.3 Hz), 90.8 (q, J = 33.2 Hz), 90.7
(q, J=33.2 Hz), 79.1, 79.0, 62.5, 61.8, 57.2, 56.7, 27.8, 27.4, 20.0, 19.9, 19.7, 19.6; '°’F NMR (369 MHz,

CDCly) &: —78.0, —78.3; IR (neat, cm™) v: 1747, 1711, 1647, 1468, 1389, 1189; LRMS (ESI): m/z 561
[M+Na]"; HRMS (ESI): m/z caled for CooHasF3N,OsNa [M+Na]* 561.1608, Found 561.1583.

2-((2R)-1-((2-hydroxy-3-oxo-1-(trifluoromethyl)isoindolin-1-yl)oxy)-3-methylbutan-2-yl)isoindoline
-1,3-dione (1r)
0

s

FsC O

white solid (diastereomixture); 'H NMR (500 MHz, CDCls) &: 9.04 (brs, 1H), 8.09 (brs, 1H), 7.82-7.89 (m,
3H + 3H), 7.72-7.79 (m, 2H + 2H), 7.57-7.72 (m, 2H + 2H), 7.52-7.57 (m, 1H), 7.30 (d, 1H, J = 7.5 Hz),
4.14-4.25 (m, 1H + 1H), 4.08 (dd, 1H, J = 9.4 Hz, 9.4 Hz), 3.73-3.77 (m, 1H + 1H), 3.35-3.39 (m, 1H),
2.16-2.33 (m, 1H + 1H), 0.80-0.95 (m, 6H + 6H); >C NMR (126 MHz, CDCls) &: 169.2, 168.7, 165.4,
165.0, 134.4, 134.3, 134.14, 134.07, 133.3, 133.2, 131.8, 131.7, 131.5, 130.0, 129.9, 124.2, 124.1, 124.0,
123.29, 123.26, 121.5 (q, J = 286.3 Hz), 90.8 (q, J = 33.0 Hz), 90.7 (q, J = 33.6 Hz), 62.3, 61.9, 57.1, 57.0,
28.0, 27.7, 20.0, 19.9, 19.7; "’F NMR (369 MHz, CDCl;) &: —78.3, —78.4; IR (KBr, cm™) v: 3219, 2968,
1713, 1469, 1390, 1200; LRMS (ESI): m/z 471 [M+Na]"; HRMS (ESI): m/z calcd for CpH;oF3N,0sNa
[M+Na]" 471.1138, Found 471.1120.

2-((25)-3-hydroxy-1-((N-hydroxy-3-oxo-1-(trifluoromethyl)isoindolin-1-yl)oxy)-3-methylbutan-2-yl

)isoindoline-1,3-dione (2r)
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Starting material 1r (89.7 mg, 0.2 mmol) was oxygenated under condition B of section 2, and 2r (37.5
mg, 0.081 mmol) was obtained as a diastereomixture according to the purification procedure described in
the General method (40% yield).
white solid (diastereomixture); "H NMR (500 MHz, CDCls; underlined chemical shifts for one isomer) &:
9.05 (brs, 1H), 9.05 (brs, 1H), 7.90-7.95 (m, 2H), 7.83-7.88 (m, 1H), 7.83-7.88 (m, 3H), 7.76-7.80 (m, 2H),
7.76-7.80 (m, 2H), 7.61-7.69 (m, 3H), 7.52-7.61 (m, 2H), 7.37 (d, 1H, J= 7.5 Hz), 4.66 (brs, 1H), 4.59 (dd,
1H, J=7.5Hz, 7.5 Hz), 4.40 (dd, 1H, J= 3.7 Hz, 8.5 Hz), 4.28 (brs, 1H), 3.94 (dd, 1H, J= 7.5 Hz, 9.5 Hz),
391 (dd, 1H, J=8.5 Hz, 10.7 Hz), 3.53 (dd, 1H, J = 3.7 Hz, 10.7 Hz), 3.45 (dd, 1H, J = 7.5 Hz, 9.5 Hz),
1.55 (s, 3H), 1.25 (s. 3H), 1.18 (s, 3H), 1.16 (s, 3H); °C NMR (126 MHz, CDCl;) &: 164.6, 164.0, 134.8,
134.5, 134.2, 133.7, 133.2, 133.0, 131.9, 131.8, 131.5, 131.2, 130.5, 130.1, 124.4, 124.1, 123.9, 123.8,
121.7 (q, J = 287.1 Hz), 121.5 (q, J = 286.7 Hz), 90.8 (q, J = 33.6 Hz), 90.7 (q, J = 33.2 Hz), 72.0, 71.5,
60.8, 60.4, 59.6, 58.1, 28.4, 27.98, 27.96, 27.6; '°’F NMR (369 MHz, CDCls) &: —77.8, —78.3; IR (KBr,
cm™) v: 3449, 2979, 1704, 1396, 1199; LRMS (ESI): m/z 487 [M+Na]"; HRMS (ESI): m/z caled for
Cy,H 9F3N,06Na [M+Na]" 487.1087, Found 487.1083.

N-benzyloxy-3-(3-phenylpropoxy)-3-trifluoromethyl-isoindolinone (S4s)
0

@EﬁN—OBn
FyC O/\/\ Ph

light yellow liquid; 'H NMR (500 MHz, CDCl3) &: 7.89 (dd, 1H, J = 6.9 Hz, 1.2 Hz), 7.62-7.68 (m, 2H),
7.56-7.59 (m, 3H), 7.36-7.44 (m, 3H), 7.19-7.25 (m, 2H), 7.13-7.18 (m, 1H), 7.09-7.12 (m, 2H), 5.31 (d, J
=9.8 Hz), 5.14 (d, J = 9.8 Hz), 3.29 (dt, J = 9.2 Hz, 5.8 Hz), 2.96 (dt, J = 9.2 Hz, 5.8 Hz), 2.60-2.71 (m,
2H), 1.78-1.92 (m, 2H); '*C NMR (126 MHz, CDCl3) &: 165.6, 141.1, 135.2, 134.6, 133.4, 131.6, 130.0,
129.4, 128.9, 128.5, 128.4, 128.3, 125.9, 124.2, 124.1, 122.2 (q, J = 285.5 Hz), 90.9 (q, J = 33.6 Hz), 79.1,
63.1, 31.8, 30.5; '°F NMR (369 MHz, CDCl3) &: —78.0; IR (neat, cm™) v: 2950, 1744, 1468, 1190; LRMS
(ESI): m/z 464 [M+Na]’; HRMS (ESI): m/z caled for CpsHyFsNOsNa [M+Na]™ 464.1444, Found
464.1450.

N-hydroxy-3-(3-phenylpropoxy)-3-trifluoromethyl-isoindolinone (1s)
0

@iN_OH
F.C 07 ""Ph
light yellow liquid; 'H NMR (500 MHz, CDCls) 8: 10.12 (brs, 1H), 7.80 (d, 1H, J = 7.5 Hz), 7.67 (dd, 1H,
J="1.5Hz, 7.5 Hz), 7.59-7.63 (m, 2H), 7.30 (dd, 2H, J = 7.5 Hz, 7.5 Hz), 7.19-7.23 (m, 3H), 3.35 (dt, 1H, J
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= 8.6 Hz, 5.8 Hz), 2.95-3.05 (m, 1H), 2.67-2.77 (m, 2H), 1.90-1.98 (m, 2H); '*C NMR (126 MHz, CDCl;)
5:165.9, 141.3, 135.0, 133.2, 131.5, 129.8, 128.4, 128.3, 125.8, 124.0, 123.8, 121.9 (q, J = 285.5 Hz), 91.0
(q, J = 33.6 Hz), 63.4, 31.3, 30.5; "°F NMR (369 MHz, CDCls) 8: -78.3; IR (neat, cm’) v: 3144, 2948,
1717, 1469, 1305, 1200; LRMS (ESI): m/z 374 [M+Na]'; HRMS (ESI): m/z caled for CsH;sFsNO3Na
[M+Na]* 374.0975, Found 374.0990.

N-hydroxy-3-(3-o0xo-3-phenylpropoxy)-3-trifluoromethyl-isoindolinone (2s)
0

F,c O Ph

Starting material 1s (35.1 mg, 0.1 mmol) was oxygenated under condition B of section 2, and 2s (32.4
mg, 0.089 mmol) was isolated according to the purification procedure described in the General method
(89% yield).
light yellow liquid; "H NMR (500 MHz, CDCls) 8: 8.91 (brs, 1H), 7.98 (d, 2H, J=7.5 Hz), 7.89 (d, 1H, J =
8.0 Hz), 7.66-7.70 (m, 1H), 7.59-7.66 (m, 3H), 7.49 (dd, 2H, J= 7.5 Hz), 3.77 (dt, 1H, J= 3.1 Hz, 9.6 Hz),
3.54 (ddd, 1H, J=18.3 Hz, 9.6 Hz, 3.1 Hz), 3.43 (dt, |H, J=9.6 Hz, 3.1 Hz), 3.16 (dt, |H, J=18.3 Hz, 3.1
Hz); °C NMR (100 MHz, CDCl;) &: 198.8, 163.6, 135.9, 134.1, 133.9, 132.9, 131.7, 130.6, 128.8, 128.3,
124.2, 124.1, 121.8 (q, J = 286.6 Hz), 90.5 (q, J = 32.9 Hz), 57.9, 37.2, 29.2; "’F NMR (369 MHz, CDCl;)
8: —78.1; IR (neat, cm™) v: 3220, 2952, 1718, 1197; LRMS (ESI): m/z 388 [M+Na]"; HRMS (ESI): m/z
caled for CgH,4FsNO,Na [M+Na]" 388.0767, Found 388.0759.

4-(3-((2-benzyloxy-3-oxo-1-(trifluoromethyl)isoindolin-1-yl)oxy)propyl)phenyl acetate (S4t)

[0}

@giN—OBn
FaC Om
OAc

light yellow liquid; "H NMR (500 MHz, CDCL3) &: 7.88 (d, 1H, J = 7.4 Hz), 7.60-7.70 (m, 2H), 7.54-7.58
(m, 3H), 7.34-7.44 (m, 3H), 7.09 (d, 2H, J = 8.6 Hz), 6.92 (d, 2H, J = 8.6 Hz), 5.32 (d, 1H, J = 9.7 Hz),
5.14 (d, 1H, J=9.7 Hz), 3.27 (dt, 1H, J = 8.6 Hz, 6.3 Hz), 2.92-2.98 (m, 1H), 2.64 (t, 2H, J = 7.7 Hz), 2.28
(s, 3H), 1.76-1.89 (m, 2H); '*C NMR (126 MHz, CDCls) 8: 169.5, 165.6, 148.8, 138.6, 135.1, 134.6, 133.5,
131.7,129.9, 129.4, 129.3, 128.8, 128.4, 124.2, 124.1, 122.2 (q, J = 285.5 Hz), 121.3, 90.9 (q, J = 33.2 Hz),
79.1, 63.0, 31.1, 30.3, 21.0; '°F NMR (369 MHz, CDCl;) &: —78.0; IR (neat, cm™") v: 2949, 1747, 1194;
LRMS (ESI): m/z 522 [M+Na]"; HRMS (ESI): m/z calcd for Co;H,,FsNOsNa [M+Na]" 522.1499, Found
522.1492.

4-(3-((2-hydroxy-3-oxo-1-(trifluoromethyl)isoindolin-1-yl)oxy)propyl)phenyl acetate (1t)
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reddish sticky liquid; 'H NMR (500 MHz, CDCls) &: 9.78 (brs, 1H), 7.77 (d, 1H, J = 7.4 Hz), 7.62-7.66 (m,
1H), 7.53-7.60 (m, 2H), 7.17 (d, 2H, J = 8.6 Hz), 6.98 (d, 2H, J = 8.6 Hz), 3.40-3.46 (m, 1H), 2.97-3.05 (m,
1H), 2.68-2.78 (m, 2H), 2.28 (s, 3H), 1.85-2.01 (m, 2H); '*C NMR (126 MHz, CDCl;) &: 169.7, 165.8,
148.8, 138.9, 135.0, 133.3, 131.5, 129.9, 129.3, 124.0, 123.9, 121.9 (q, J = 286.7 Hz), 121.3, 91.0 (q, J =
32.8 Hz), 63.2, 31.2, 30.4, 21.0; "F NMR (369 MHz, CDCL3) 5: —78.4; IR (neat, cm™") v: 3425, 1719, 1645,
1196; LRMS (ESI): m/z 432 [M+Na]"; HRMS (ESI): m/z caled for CooH;sFsNOsNa [M+Na]™ 432.1029,
Found 432.1011.

4-(3-((2-hydroxy-3-oxo-1-(trifluoromethyl)isoindolin-1-yl)oxy)propanoyl)phenyl acetate (2t)
0

F,¢ O
OAc

Starting material 1t (53.8 mg, 0.13 mmol) was oxygenated under condition A of section 2, and 2t (30.0
mg, 0.071 mmol) was isolated according to the purification procedure described in the General method
(54% yield).
white solid; "H NMR (500 MHz, CDCls) 8: 8.97 (brs, 1H), 8.00 (dd, 2H, J = 8.6 Hz, 1.1 Hz), 7.86 (d, 1H, J
= 8.0 Hz), 7.60-7.69 (m, 3H), 7.21 (dd, 2H, J = 8.6 Hz, 1.1 Hz), 3.72-3.78 (m, 1H), 3.42-3.51 (m, 2H),
3.13-3.22 (m, 1H), 2.32 (s, 3H); C NMR (100 MHz, CDCl3) &: 197.5, 168.7, 163.8, 155.0, 134.0, 133.6,
133.0, 131.7, 130.5, 130.0, 124.2, 124.1, 122.0, 121.7 (q, J = 286.6 Hz), 90.5 (q, J = 33.2 Hz), 58.0, 37.3,
21.1; F NMR (369 MHz, CDCl3) &: —78.1; IR (neat, cm’™) v: 3243, 1719, 1195; LRMS (ESI): m/z 446
[M+Na]"; HRMS (ESI): m/z caled for Co0H¢F3sNOgNa [M+Na]" 446.0822, Found 446.0825.

N-benzyloxy-3-(3-(4-methoxyphenyl)propoxy)- 3-trifluoromethyl-isoindolinone (S4u)

o)

C;/iNOBn
OMe

colorless liquid; 'H NMR (500 MHz, CDCls) &: 7.89 (dd, 1H, J = 6.3 Hz, 1.1 Hz), 7.60-7.69 (m, 2H),
7.55-7.60 (m, 3H), 7.35-7.44 (m, 3H), 7.00-7.04 (m, 2H), 6.72-6.67 (m, 2H), 5.31 (d, 1H, J = 9.7 Hz), 5.13
(d, 1H, J = 9.7 Hz), 3.75 (s, 3H), 3.25-3.32 (m, 1H), 2.92-2.99 (m, 1H), 2.53-2.65 (m, 2H), 1.76-1.89 (m,
2H); '*C NMR (126 MHz, CDCl3) &: 165.5, 157.8, 135.2, 134.6, 133.4, 133.1, 131.6, 130.0, 129.4, 129.2,
128.8, 128.4, 124.2, 124.1, 122.2 (q, J = 285.9 Hz), 113.7, 90.9 (q, J = 32.8 Hz), 79.1, 63.0, 55.1, 30.8,
30.7; F NMR (369 MHz, CDCly) 8: ~78.0; IR (neat, cm™) v: 2952, 1745, 1613, 1513, 1468, 1188; LRMS
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(ESI): m/z 494 [M+Na]’; HRMS (ESI): m/z caled for CagHFsNOsNa [M+Na]™ 494.1550, Found
494.1547.

N-hydroxy-3-(3-(4-methoxyphenyl)propoxy)-3-trifluoromethyl-isoindolinone (1u)

e}

@;«NOH
FsC OW\©\
OMe

colorless liquid; "H NMR (400 MHz, CDCls) &: 9.70 (brs, 1H), 7.74-7.79 (m, 1H), 7.55-7.67 (m, 3H),
7.05-7.12 (m, 2H), 6.78-6.85 (m, 2H), 3.78 (s, 3H), 3.40-3.47 (m, 1H), 2.97-3.05(m, 1H), 2.60-2.74 (m,
2H), 1.83-2.01 (m, 2H); '*C NMR (126 MHz, CDCl3) &: 165.8, 157.8, 135.1, 133.4, 133.2, 131.5, 129.9,
129.3, 124.1, 123.9, 121.9 (q, J = 286.7 Hz), 113.8, 91.0 (q, J = 32.8 Hz), 63.4, 55.2, 30.9, 30.8; '°F NMR
(369 MHz, CDCL3) &: —78.4; IR (neat, cm™) v: 3422, 3173, 2951, 1717, 1613, 1513, 1301, 1191; LRMS
(ESI): m/z 404 [M+Na]’; HRMS (ESI): m/z caled for CjoHsFsNO,Na [M+Na]~ 404.1080, Found
404.1074.

N-hydroxy-3-(3-(4-methoxyphenyl)-3-oxopropoxy)-3-trifluoromethyl-isoindolinone (2u)
0
©;I<<NOH o}
OMe

Starting material 1u (38.1 mg, 0.1 mmol) was oxygenated under condition B of section 2, and 2u (27.7
mg, 0.070 mmol) was isolated according to the purification procedure described in the General method
(70% yield).
light yellow solid; "H NMR (500 MHz, CDCls) &: 9.03 (brs, 1H), 7.95 (d, 2H, J = 8.8 Hz), 7.90 (d, 1H, J =
6.9 Hz), 7.61-7.69 (m, 3H), 6.94 (d, 2H, J = 8.8 Hz), 3.87 (s, 3H), 3.74 (td, 1H, J = 9.7 Hz, 2.3 Hz),
3.43-3.52 (m, 1H), 3.37-3.43 (m, 1H), 3.04-3.11 (m, 1H); >C NMR (126 MHz, CDCl3) &: 197.3, 164.4,
163.8, 134.0, 132.8, 131.7, 130.8, 129.0, 128.4, 124.2, 124.0, 121.8 (q, J = 287.1 Hz), 114.0, 90.5 (q, J =
33.2 Hz), 57.8, 55.5, 36.7; ""F NMR (369 MHz, CDCl;) &: —78.1; IR (KBr, cm™) v: 3152, 2967, 1739, 1659,
1600, 1184; LRMS (ESI): m/z 418 [M+Na]; HRMS (ESI): m/z caled for CjoH sF;NOsNa [M+Na]”
418.0873, Found 418.0874.

3-(3-(4-bromophenyl)propoxy)-/V-((4-methoxybenzyl)oxy)-3-trifluoromethyl-isoindolinone (S4'v)

o]

©¢NOPMB
FaC OW\©\
B

colorless liquid; "H NMR (400 MHz, CDCl) &: 7.85-7.90 (m, 1H), 7.60-7.70 (m, 2H), 7.56 (d, 1H, J = 7.2

r
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Hz), 7.47-7.52 (m, 2H), 7.25-7.30 (m, 2H), 6.92-6.97 (m, 4H), 5.26 (d, 1H, J=9.2 Hz), 5.04 (d, 1H, J=9.2
Hz), 3.82 (s, 3H), 3.20-3.28 (m, 1H), 2.87-2.95 (m, 1H), 2.52-2.66 (m, 2H), 1.75-1.84 (m, 2H); °C NMR
(100 MHz, CDCls) &: 165.5, 160.1, 140.0, 135.1, 133.4, 131.7, 131.28, 131.25, 130.2, 130.0, 126.7, 124.11,
124.05, 122.2 (q, J = 285.6 Hz), 119.6, 113.8, 90.7 (q, J = 32.9 Hz), 78.8, 62.7, 55.2, 31.1, 30.2; "°F NMR
(369 MHz, CDCL3) &: —78.1; IR (neat, cm™) v: 2953, 1742, 1613, 1545, 1253, 1189; LRMS (ESI): m/z 572
[M+Na]*; HRMS (ESI): m/z calcd for Ca6Ha3BrFsNOsNa [M+Na]® 572.0655, Found 572.0671.

3-(3-(4-bromophenyl)propoxy)-/N-hydroxy-3-trifluoromethyl-isoindolinone (1v)

o]

C:ENOH
FsC ON\©\
Br

light orange gum; 'H NMR (400 MHz, CDCls) &: 9.80 (s, 1H), 7.75 (d, 1H, J = 7.2 Hz), 7.53-7.68 (m, 3H),
7.37 (d, 2H, J = 8.1 Hz), 7.05 (d, 2H, J = 8.1 Hz), 3.37-3.46 (m, 1H), 2.94-3.04 (m, 1H), 2.63-2.76 (m, 2H),
1.83-2.00 (m, 2H); *C NMR (100 MHz, CDCl3) &: 165.8, 140.3, 135.0, 133.3, 131.6, 131.4, 130.2, 129.8,
124.0, 123.9, 121.9 (q, J = 286.6 Hz), 119.6, 90.9 (q, J = 33.2 Hz), 63.2, 31.3, 30.4; '°F NMR (369 MHz,
CDCly) §: —~78.4; IR (neat, cm™) v: 3144, 2950, 1717, 1488, 1305, 1200; LRMS (ESI): m/z 452 [M+Na]';
HRMS (ESI): m/z caled for C;sH;sBrFsNO;Na [M+Na]" 452.0080, Found 452.0098.

3-(3-(4-bromophenyl)-3-oxopropoxy)-/N-hydroxy-3-trifluoromethyl-isoindolinone (2v)
0
C:iNOH o}
Br

Starting material 1v (17.2 mg, 0.04 mmol) was oxygenated under condition B of section 2, and 2v (8.3
mg, 0.019 mmol) was isolated according to the purification procedure described in the General method
(47% yield).
light yellow solid; "H NMR (500 MHz, CDCl;) &: 8.48 (brs, 1H), 7.93 (dd, 1H, J= 1.1 Hz, 6.3 Hz), 7.85 (d,
2H, J= 8.0 Hz), 7.61-7.70 (m, 5H), 3.72-3.79 (m, 1H), 3.47-3.56 (m, 1H), 3.38-3.43 (m, 1H), 3.04-3.11 (m,
1H); C NMR (126 MHz, CDCl3) : 197.7, 164.0, 134.8, 134.0, 133.0, 132.1, 131.7, 130.4, 129.8, 129.4,
124.2, 124.1, 121.7 (g, J = 285.9 Hz), 90.6 (q, J = 32.8 Hz), 58.1, 37.3; '’F NMR (369 MHz, CDCl;) &: —
78.1; IR (KBr, cm™) v: 3220, 2950, 1720, 1678, 1586, 1469, 1398, 1278, 1120; LRMS (ESI): m/z 466
[M+Na]"; HRMS (ESI): m/z caled for CigH;3BrF;NO,Na [M+Na]” 465.9872, Found 465.9855.

N-benzyloxy-3-(3-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)propoxy)-3-trifluorometh

yl-isoindolinone (S4w)
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colorless liquid; 'H NMR (400 MHz, CDCls) &: 7.89 (dd, 1H, J = 6.5 Hz, 1.6 Hz), 7.60-7.71 (m, 4H),
7.54-7.60 (m, 3H), 7.35-7.46 (m, 3H), 7.12 (d, 2H, J = 8.1 Hz), 5.31 (d, 1H, J = 9.9 Hz), 5.14 (d, 1H, J =
9.9 Hz), 3.24-3.33 (m, 1H), 2.92-3.00 (m, 1H), 2.58-2.73 (m, 2H), 1.74-1.95 (m, 2H), 1.35 (s, 12H); "*C
NMR (100 MHz, CDCly) &: 165.6, 144.5, 135.1, 134.9, 134.6, 133.4, 131.6, 130.0, 129.3, 128.8, 128.4,
127.8, 124.2, 124.1, 122.2 (q, J = 286.1 Hz), 90.9 (q, J = 33.0 Hz), 83.6, 79.1, 63.1, 32.0, 30.3, 24.8; ''B
NMR (126 MHz, CDCls) &: 32.8; F NMR (369 MHz, CDCl3) &: ~78.0; IR (neat, cm™) v: 2978, 1746,
1612, 1469, 1362, 1195; LRMS (ESI): m/z 590 [M+Na]"; HRMS (ESI): m/z caled for Cs;H3;BF;NOsNa
[M+Na]* 590.2296, Found 590.2293.

N-hydroxy-3-(3-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)propoxy)-3-trifluoromethyl
-isoindolinone (1w)

0O
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white solid; 'H NMR (400 MHz, CDCls) &: 9.79 (s, 1H), 7.76 (d, 1H, J = 6.7 Hz), 7.73 (d, 2H, J = 8.1 Hz),
7.54-7.67 (m, 3H), 7.18 (d, 2H, J = 8.1 Hz), 3.40-3.49 (m, 1H), 2.96-3.06 (m, 1H), 2.67-2.82 (m, 2H),
1.85-2.05 (m, 2H), 1.35 (s, 12H); *C NMR (100 MHz, CDCl;) 8: 165.8, 144.8, 135.0, 134.9, 133.2, 131.5,
129.9, 127.9, 124.0, 123.9, 121.9 (q, J = 286.6 Hz), 91.0 (q, J = 33.2 Hz), 83.7, 63.4, 32.1, 30.4, 24.8; ''B
NMR (126 MHz, CDCls) &: 33.3; F NMR (369 MHz, CDCl3) &: ~78.4; IR (KBr, cm™) v: 3177, 2979,
1719, 1613, 1470, 1362, 1200; LRMS (ESI): m/z 500 [M+Na]’; HRMS (ESI): m/z caled for
Cy4H2,BF;NOsNa [M+Na]" 500.1827, Found 500.1802.

N-hydroxy-3-(3-0x0-3-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)propoxy)-3-trifluoro

methyl-isoindolinone (2w)

0
©¢N0H o)
B/O Me
o e
Me Me

Starting material 1w (19.1 mg, 0.04 mmol) was oxygenated under condition A of section 2, and 2w (4.9

mg, 0.010 mmol) was isolated according to the purification procedure described in the General method
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(25% yield).

light yellow solid; '"H NMR (500 MHz, CDCls) &: 8.60 (s, 1H), 7.89-7.97 (m, 5H), 7.61-7.70 (m, 3H),
3.74-3.80 (m, 1H), 3.53-3.61 (m, 1H), 3.38-3.43 (m, 1H), 3.08-3.16 (m, 1H), 1.36 (s, 12H); *C NMR (100
MHz, CDCls) &: 199.1, 163.6, 137.8, 135.0, 133.9, 132.9, 131.7, 130.7, 127.3, 124.3, 124.1, 121.8 (q, J =
285.6 Hz), 90.5 (q, J = 33.5 Hz), 84.3, 57.8, 37.4, 24.8; "B NMR (126 MHz, CDCl;) &: 32.9; "°F NMR
(369 MHz, CDCl3) 5: —78.1; IR (neat, cm™") v: 3426, 2979, 1722, 1508, 1469, 1360, 1199; LRMS (ESI):
m/z 514 [M+Na]"; HRMS (ESI): m/z calcd for Co4H,sBFsNOgNa [M+Na]" 514.1619, Found 514.1621.

3-(3-(2-iodophenyl)propoxy)-N-((4-methoxybenzyl)oxy)-3-trifluoromethyl-isoindolinone (S4'x)

o]
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yellow liquid; 'H NMR (500 MHz, CDCls) 5: 7.89-7.76 (d, 1H, J = 7.4 Hz), 7.61-7.71 (m, 3H), 7.48-7.53
(m, 2H), 7.11-7.18 (m, 2H), 6.90-6.94 (m, 2H), 6.82-6.87 (m, 1H), 5.26 (d, 1H), J=9.2 Hz), 5.06 (d, 1H), J
=9.2 Hz), 3.81 (s, 3H), 3.29-3.36 (m, 1H), 2.96-3.02 (m, 1H), 2.67-2.78 (m, 2H), 1.78-1.87 (m, 2H); °C
NMR (126 MHz, CDCly) &: 165.5, 160.1, 143.7, 139.5, 135.2, 133.4, 131.7, 131.2, 130.1, 129.4, 128.2,
127.8, 126.8, 124.24, 124.16, 122.2 (q, J = 286.7 Hz), 113.9, 100.4, 90.9 (q, J = 32.8 Hz), 78.9, 63.1, 55.3,
36.9, 29.3; '°F NMR (369 MHz, CDCl;) 5: —78.0; IR (neat, cm™) v: 1742, 1613, 1515, 1467, 1252, 1187;
LRMS (ESI): m/z 620 [M+Na]"; HRMS (ESI): m/z caled for CogH,3F3INO,Na [M+Na]™ 620.0516, Found
620.0514.

N-hydroxy-3-(3-(2-iodophenyl)propoxy)-3-trifluoromethyl-isoindolinone (1x)

o)

CiiNOH
|

light yellow liquid; "H NMR (400 MHz, CDCLy) &: 9.81 (brs, 1H), 7.79 (d, 2H, J = 7.6 Hz), 7.56-7.69 (m,
3H), 7.23-7.29 (m, 2H), 6.83-6.91 (m, 1H), 3.45-3.54 (m, 1H), 3.02-3.10 (m, 1H), 2.76-2.90 (m, 2H),
1.87-2.02 (m, 2H); *C NMR (100 MHz, CDCl3) &: 165.7, 143.8, 139.5, 135.1, 133.3, 131.6, 129.9, 129.6,
128.4, 127.9, 124.1, 124.0, 121.9 (q, J = 286.6 Hz), 100.4, 91.0 (q, J = 33.2 Hz), 63.4, 37.0, 29.3; '°F NMR
(369 MHz, CDCL3) §: —78.4; IR (neat, cm™) v: 3143, 2943, 1716, 1468, 1304, 1192; LRMS (ESI): m/z 500
[M+Na]*; HRMS (ESI): m/z calcd for Ci5H,;sF3INO;Na [M+Na]™ 499.9941, Found 499.9943.

N-hydroxy-3-(3-(2-iodophenyl)-3-oxopropoxy)-3-trifluoromethyl-isoindolinone (2x)
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Starting material 1x (23.9 mg, 0.05 mmol) was oxygenated under condition B of section 2, and 2x (13.0
mg, 0.026 mmol) was isolated according to the purification procedure described in the General method
(53% yield).
light yellow liquid; "H NMR (500 MHz, CDCl) 8: 8.77 (brs, 1H), 7.96 (d, 1H, J=7.7 Hz), 7.88 (d, 1H, J =
6.9 Hz), 7.60-7.70 (m, 3H), 7.50 (dd, 1H, J="7.7 Hz, 1.5 Hz), 7.44 (t, 1H, J= 7.7 Hz), 7.16 (td, 1H, J="7.7
Hz, 1.5 Hz), 3.79 (td, 1H, J = 8.9 Hz, 4.0 Hz), 3.42-3.51 (m, 1H), 3.31-3.42 (m, 1H), 3.13-3.24 (m, 1H);
BC NMR (126 MHz, CDCLy) 8: 202.7, 164.3, 142.8, 141.1, 134.1, 133.1, 132.4, 131.8, 130.4, 128.4, 128.2,
124.2, 121.8 (q, J = 286.7 Hz), 91.1, 90.7 (q, J = 33.6 Hz), 58.4, 40.6; "’F NMR (369 MHz, CDCl;) &: —
78.0; IR (neat, cm™) v: 3166, 2926, 1715, 1468, 1192; LRMS (ESI): m/z 514 [M+Na]"; HRMS (ESI): m/z
caled for C gH,3F3;INO,Na [M+Na]" 513.9734, Found 513.9727.

N-benzyloxy-3-trifluoromethyl-3-(3-(2-(trimethylsilyl)phenyl)propoxy)-isoindolinone (S4y)

o]
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colorless liquid; "H NMR (500 MHz, CDCl3) 8: 7.93 (d, 1H, J = 7.4 Hz), 7.63-7.74 (m, 3H), 7.57 (d, 2H, J
= 6.9 Hz), 7.47 (dd, 1H, J= 7.4 Hz, 1.4 Hz), 7.35-7.43 (m, 3H), 7.26 (td, 1H, J= 7.4 Hz, 1.4 Hz), 7.17 (t,
IH, J=17.4 Hz), 7.13 (d, |H, J= 7.4 Hz), 5.35 (d, |H, J=9.2 Hz), 5.17 (d, 1H, J= 9.2 Hz), 3.37-3.43 (m,
1H), 3.03-3.10 (m, 1H), 2.72-2.85 (m, 2H), 1.77-1.90 (m, 2H), 0.31 (s, 9H); °C NMR (126 MHz, CDCl;)
8: 165.6, 147.1, 138.1, 135.2, 134.57, 134.56, 133.5, 131.7, 130.1, 129.4, 129.2, 128.8, 128.4, 125.2, 124.2,
122.2 (g, J = 285.9 Hz), 90.9 (q, J = 33.2 Hz), 79.2, 63.8, 32.5, 31.7, 0.24; "’F NMR (369 MHz, CDCl;) &:
—78.0; IR (neat, cm'l) v: 1746, 1465, 1188; LRMS (ESI): m/z 536 [M+Na]’; HRMS (ESI): m/z calcd for
C,gH30F3NO;SiNa [M+Na]™ 536.1839, Found 536.1816.

N-hydroxy-3-trifluoromethyl-3-(3-(2-(trimethylsilyl)phenyl)propoxy)-isoindolinone (1y)

o]
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colorless liquid; "H NMR (500 MHz, CDCl3) &: 10.00 (brs, 1H), 7.84 (d, 1H, J = 7.4 Hz), 7.60-7.74 (m,
3H), 7.53 (d, 1H, J = 7.4 Hz), 7.34 (t, 1H, J = 7.4 Hz), 7.19-7.25 (m, 2H), 3.60-3.66 (m, 1H), 3.14-3.21 (m,
1H), 2.86-3.00 (m, 2H), 1.90-2.07 (m, 2H), 0.39 (s, 9H); '*C NMR (126 MHz, CDCl;) &: 165.9, 147.3,
138.3, 135.2, 134.6, 133.3, 131.5, 130.0, 129.2, 128.5, 125.2, 124.0, 123.9, 121.9 (q, J = 286.7 Hz), 91.1 (q,
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J=32.8 Hz), 64.0, 32.6, 31.6, 0.27; ’F NMR (369 MHz, CDCl;) &: —78.4; IR (neat, cm™) v: 3152, 2953,
1718, 1469, 1200; LRMS (ESI): m/z 446 [M+Na]’; HRMS (ESI): m/z calcd for C,HauF3;NO;SiNa
[M+Na]" 446.1370, Found 446.1351.

N-hydroxy-3-(3-0x0-3-(2-(trimethylsilyl)phenyl)propoxy)-3-trifluoromethyl-isoindolinone (2y)
0

F.€ O
™S

Starting material 1y (98.0 mg, 0.23 mmol) was oxygenated under condition B of section 2, and 2y (62.6
mg, 0.14 mmol) was isolated according to the purification procedure described in the General method (62%
yield).
light yellow solid; 'H NMR (400 MHz, CDCl3) &: 8.83 (brs, 1H), 7.88-7.93 (m, 2H), 7.77 (dd, 1H, J = 7.4
Hz, 1.1 Hz), 7.60-7.71 (m, 3H), 7.56 (td, 1H, J= 7.5 Hz, 1.3 Hz), 7.48 (td, 1H, J= 7.5 Hz, 1.3 Hz), 3.79 (td,
1H, J = 9.4 Hz, 2.7 Hz), 3.47-3.58 (m, 1H), 3.39-3.47 (m, 1H), 3.16-3.26 (m, 1H), 0.29 (s, 9H); °C NMR
(100 MHz, CDCly) 6: 201.3, 163.4, 142.9, 141.5, 136.3, 133.9, 132.9, 132.5, 131.7, 130.7, 129.5, 128.9,
124.3, 124.1, 121.8 (q, J = 286.6 Hz), 90.5 (q, J = 33.5 Hz), 57.7, 37.9, 0.23; "’F NMR (369 MHz, CDCl;)
8: —78.0; IR (KBr, cm™) v: 3228, 2953, 1719, 1469, 1200; LRMS (ESI): m/z 460 [M+Na]"; HRMS (ESI):
m/z caled for Cy1H,,F3NO,4SiNa [M+Na]™ 460.1162, Found 460.1180.

3-(3-(4-ethylphenyl)propoxy)-N-benzyloxy-3-trifluoromethyl-isoindolinone (S4z)
0

©;I<<N—OBn
F3C O/\/\©\/

light yellow liquid; "H NMR (500 MHz, CDCl3) &: 7.89 (d, 1H, J = 6.9 Hz), 7.61-7.68 (m, 2H), 7.55-7.60
(m, 3H), 7.36-7.44 (m, 3H), 7.00-7.06 (m, 4H), 5.30 (d, 1H, J = 9.5 Hz), 5.13 (d, 1H, J = 9.5 Hz), 3.26-3.32
(m, 1H), 2.94-2.99 (m, 1H), 2.56-2.68 (m, 4H), 1.77-1.92 (m, 2H), 1.21 (t, 3H, J = 7.7 Hz); *C NMR (126
MHz, CDCls) 8: 165.6, 141.8, 138.3, 135.2, 134.6, 133.4, 131.6, 130.1, 129.4, 128.8, 128.5, 128.3, 127.8,
124.3, 124.1, 122.2 (q, J = 285.5 Hz), 91.0 (q, J = 32.8 Hz), 79.1, 63.2, 31.3, 30.5, 28.4, 15.6; ’F NMR
(369 MHz, CDCl;) &: ~78.0; IR (neat, cm™) v: 2960, 1745, 1468, 1188; LRMS (ESI): m/z 492 [M+Na]';
HRMS (ESI): m/z caled for Co7HygFsNOsNa [M+Na]" 492.1757, Found 492.1767.

3-(3-(4-ethylphenyl)propoxy)-N-hydroxy-3-trifluoromethyl-isoindolinone (1z)
0

CgiN—OH
F3C OW/

light yellow liquid; "H NMR (500 MHz, CDCL3) &: 9.80 (brs, 1H), 7.75 (d, 1H, J = 6.9 Hz), 7.59-7.64 (m,
1H), 7.53-7.58 (m, 2H), 7.05-7.12 (m, 4H), 3.41-3.47 (m, 1H), 2.96-3.04 (m, 1H), 2.63-2.75 (m, 2H), 2.60
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(q, 2H, J = 7.7 Hz), 1.85-2.01 (m, 2H), 1.21 (t, 3H, J = 7.7 Hz); >C NMR (126 MHz, CDCl;) &: 165.8,
141.7, 138.5, 135.1, 133.2, 131.5, 129.9, 128.3, 127.8, 124.1, 123.9, 121.9 (q, J = 286.7 Hz), 91.0 (q, J =
32.8 Hz), 63.5, 31.4, 30.6, 28.4, 15.6; '°F NMR (369 MHz, CDCL3) 5: —78.4; IR (neat, cm™) v: 3421, 2962,
1716, 1643, 1200; LRMS (ESI): m/z 402 [M+Na]"; HRMS (ESI): m/z caled for CaoHF3NO;Na [M+Na]"
402.1288, Found 402.1273.

3-(3-(4-ethylphenyl)-3-oxopropoxy)-N-hydroxy-3-trifluoromethyl-isoindolinone (2z)
0

FiC O

Starting material 1z (15.2 mg, 0.04 mmol) was oxygenated under condition B of section 2, and 2z (8.6
mg, 0.022 mmol) was isolated according to the purification procedure described in the General method
(55% yield).

light yellow liquid; 'H NMR (500 MHz, CDCls) &: 8.82 (brs, 1H), 7.89-7.94 (m, 3H), 7.61-7.70 (m, 3H),
7.31 (d, 2H, J = 8.0 Hz), 3.73-3.80 (m, 1H), 3.50-3.58 (m, 1H), 3.37-3.43 (m, 1H), 3.05-3.12 (m, 1H), 2.72
(q, 2H, J = 7.5 Hz), 1.26 (t, 3H, J = 7.5 Hz); °C NMR (126 MHz, CDCl;) &: 198.6, 163.2, 151.5, 133.9,
133.7, 132.8, 131.7, 130.9, 128.7, 128.3, 124.3, 124.0, 121.8 (q, J = 286.7 Hz), 90.4 (q, J = 33.4 Hz), 57.6,
37.0, 29.0, 15.1; '°F NMR (369 MHz, CDCl;) 8: ~78.1; IR (neat, cm™) v: 3433, 1644, 1190; LRMS (ESI):
m/z 416 [M+Na]"; HRMS (ESI): m/z calcd for CaoH,;sFsNO4Na [M+Na]* 416.1080, Found 416.1088.

N-hydroxy-3-((3-oxooct-4-yn-1-yl)oxy)-3-trifluoromethyl-isoindolinone (2aa)
o)

@giN—OH o

F,¢ O R

Starting material 1aa (13.7 mg, 0.04 mmol) was oxygenated under condition A of section 2, and 2aa (6.1
mg, 0.017 mmol) was isolated according to the purification procedure described in the General method
(43% yield).
light yellow liquid (unstable); "H NMR (400 MHz, CDCls) &: 7.87 (d, 1H, J = 6.7 Hz), 7.56-7.71 (m, 3H),
3.62 (dt, 1H, J=3.6 Hz, 9.2 Hz), 3.26-3.34 (m, 1H), 2.97-3.08 (m, 1H), 2.79-2.88 (m, 1H), 2.36 (t, 2H, J =
7.0 Hz), 1.55-1.67 (m, 2H), 1.01 (t, 3H, J = 7.4 Hz); °C NMR (100 MHz, CDCl;) &: 185.7, 164.1, 134.0,
133.1, 131.7, 130.4, 124.2, 121.7 (q, J = 286.7 Hz), 97.2, 90.6 (q, J = 33.2 Hz), 80.8, 57.7, 44.2, 21.1, 20.9,
13.4; ”F NMR (369 MHz, CDCls) 8: —78.2; IR (neat, cm™) v: 3215, 2967, 2213, 1720, 1674, 1470, 1191;
LRMS (ESI): m/z 378 [M+Na]"; HRMS (ESI): m/z caled for C,7H;sFsNO,Na [M+Na]" 378.0924, Found
378.0929.

3-((6,6-dimethylhept-4-yn-1-yl)oxy)-/N-((4-methoxybenzyl)oxy)-3-trifluoromethyl-isoindolinone
(S4'ab)
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Fa€ 07N
t-Bu

light yellow liquid; "H NMR (500 MHz, CDCL3) 8: 7.89 (d, 1H, J = 6.9 Hz), 7.59-7.71 (m, 3H), 7.49 (d, 2H,
J = 8.6 Hz), 6.92 (d, 2H, J = 8.6 Hz), 5.25 (d, 1H, J = 9.2 Hz), 5.08 (d, 1H, J = 9.2 Hz), 3.81 (s, 3H),
3.33-3.39 (m, 1H), 3.05-3.12 (m, 1H), 2.15-2.26 (m, 2H), 1.62-1.78 (m, 2H), 1.07 (s, 9H); '*C NMR (126
MHz, CDCly) §: 165.4, 160.1, 135.2, 133.4, 131.6, 131.1, 130.2, 126.8, 124.3, 124.1, 122.1 (q, J = 286.3
Hz), 113.8, 91.0 (q, J = 33.2 Hz), 89.6, 78.9, 76.9, 62.6, 55.2, 31.2, 28.6, 27.1, 15.1; '°F NMR (369 MHz,
CDCly) 5: —78.0; IR (neat, cm™) v: 2966, 1746, 1613, 1516, 1468, 1253, 1187; LRMS (ESI): m/z 498
[M+Na]*; HRMS (ESI): m/z calcd for Ca6HasFsNO,Na [M+Na]* 498.1863, Found 498.1855.

3-((6,6-dimethylhept-4-yn-1-yl)oxy)-N-hydroxy-3-trifluoromethyl-isoindolinone (1ab)

0
©;I<<N—OH
FsC o/ﬁ\\//\\SSR\

t-Bu
yellow liquid; "H NMR (500 MHz, CDCls) &: 9.41 (brs, 1H), 7.82 (d, 1H, J = 7.4 Hz), 7.57-7.68 (m, 3H),

3.43-3.49 (m, 1H), 3.12-3.17 (m, 1H), 2.29 (t, 2H, J = 6.9 Hz), 1.71-1.84 (m, 2H), 1.10 (s, 9H); °C NMR
(126 MHz, CDCLy) &: 165.4, 135.0, 133.2, 131.5, 130.0, 124.1, 123.9, 121.9 (q, J = 285.5 Hz), 90.9 (q, J =
33.2 Hz), 90.0, 77.1, 62.5, 31.2, 28.4, 27.2, 15.1; "°F NMR (369 MHz, CDCl;) 5: —78.4; IR (neat, cm™) v:
3423, 2968, 1719, 1470, 1200; LRMS (ESI): m/z 378 [M+Na]’; HRMS (ESI): m/z caled for
C;5Ha0F3NO3Na [M+Na]* 378.1288, Found 378.1280.

3-((6,6-dimethyl-3-oxohept-4-yn-1-yl)oxy)-N-hydroxy-3-trifluoromethyl-isoindolinone (2ab)
o]

©;<‘<N—OH o)

F.¢ O A
t-Bu

Starting material 1ab (18.2 mg, 0.04 mmol) was oxygenated under condition A of section 2, and 2ab (7.6
mg, 0.021 mmol) was isolated according to the purification procedure described in the General method
(47% yield).
light yellow liquid (unstable); '"H NMR (500 MHz, CDCl3) &: 8.69 (brs, 1H), 7.85-7.88 (m, 1H), 7.59-7.69
(m, 3H), 3.62 (dt, 1H, J=4.0 Hz, 9.2 Hz), 3.27-3.32 (m, 1H), 2.97-3.06 (m, 1H), 2.80-2.87 (m, 1H), 1.27 (s,
9H); °C NMR (126 MHz, CDCL3) &: 185.9, 164.2, 134.1, 133.1, 131.7, 130.4, 124.2, 123.9, 121.7 (q, J =
286.3 Hz), 104.3, 90.6 (q, J = 33.6 Hz), 79.2, 57.7, 44.2, 29.9, 27.8; "’F NMR (369 MHz, CDCl;) &: —78.2;
IR (neat, cm’") v: 3196, 2974, 2211, 1719, 1675, 1470, 1199; LRMS (ESI): m/z 392 [M+Na]"; HRMS
(ESI): m/z caled for CisH;sFsNO4Na [M+Na]" 392.1080, Found 392.1070.

N-((4-methoxybenzyl)oxy)-3-((8-methylnon-4-yn-1-yl)oxy)-3-(trifluoromethyl)-isoindolinone
(S4'ac)
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©¢NOPMB
F;C OW\/Y Me

Me

colorless liquid; 'H NMR (400 MHz, CDCls) &: 7.89 (dd, 1H, J = 6.5 Hz, 1.1 Hz), 7.60-7.71 (m, 3H),
7.46-7.52 (m, 2H), 6.90-6.95 (m, 2H), 5.25 (d, 1H, J = 9.2 Hz), 5.08 (d, 1H, J = 9.2 Hz), 3.82 (s, 3H),
3.34-3.41 (m, 1H), 3.04-3.12 (m, 1H), 2.19-2.26 (m, 2H), 1.96-2.04 (m, 2H), 1.61-1.80 (m, 2H), 1.50-1.60
(m, 1H), 1.24 (q, 2H, J = 7.2 Hz), 0.80-0.84 (m, 6H); °C NMR (100 MHz, CDCls) &: 165.4, 160.1, 135.1,
133.3, 131.6, 131.1, 130.2, 126.8, 124.3, 124.1, 122.1 (q, J = 285.9 Hz), 113.8, 91.0 (q, J = 32.9 Hz), 81.0,
78.9, 78.4, 62.5, 55.2, 37.9, 28.5, 27.1, 22.10, 22.08, 16.6, 15.2; '°F NMR (369 MHz, CDCl;) 8: ~78.0; IR
(neat, cm™) v: 2956, 1744, 1613, 1515, 1468, 1253, 1187; LRMS (ESI): m/z 512 [M+Na]; HRMS (ESI):
m/z caled for Cy7HszoF3NO,Na [M+Na]"™ 512.2019, Found 512.2003.

N-hydroxy-3-((8-methylnon-4-yn-1-yl)oxy)-3-(trifluoromethyl)-isoindolinone (1ac)
0

©¢NOH
FsC O/\/\/YM"’

Me

light yellow liquid; "H NMR (500 MHz, CDCL3) &: 9.30 (brs, 1H), 7.82 (d, 1H, J = 7.4 Hz), 7.58-7.68 (m,
3H), 3.44-3.50 (m, 1H), 3.12-3.18 (m, 1H), 2.29-2.35 (m, 2H), 2.04-2.10 (m, 2H), 1.71-1.85 (m, 2H),
1.53-1.63 (m, 1H), 1.29 (q, 2H, J = 7.5 Hz), 0.82-0.86 (m, 6H); °C NMR (126 MHz, CDCl;) &: 165.4,
135.0, 133.1, 131.5, 130.1, 124.2, 123.9, 121.9 (q, J = 286.7 Hz), 90.9 (q, J = 33.2 Hz), 81.5, 78.7, 62.5,
37.9, 282, 27.2, 22.1, 16.6, 15.2; '°F NMR (369 MHz, CDCl3) §: —78.2; IR (neat, cm™) v: 3159, 2956,
1718, 1469, 1305, 1191; LRMS (ESI): m/z 392 [M+Na]"; HRMS (ESI): m/z caled for C oH,,FsNO;Na
[M+Na]* 392.1444, Found 392.1442.

N-hydroxy-3-((8-methyl-3-0xonon-4-yn-1-yl)oxy)-3-(trifluoromethyl)-isoindolinone (2ac)

0
F,c O A Me
Me

Starting material 1ac (73.9 mg, 0.2 mmol) was oxygenated under condition A of section 2, and 2ac (26.0
mg, 0.068 mmol) was isolated according to the purification procedure described in the General method
(34% yield).
yellow liquid; "H NMR (400 MHz, CDCl3) &: 8.77 (brs, 1H), 7.86 (d, 1H, J = 6.7 Hz), 7.58-7.69 (m, 3H),
3.62 (td, 1H, J= 9.0 Hz, 4.0 Hz), 3.27-3.34 (m, 1H), 2.95-3.05 (m, 1H), 2.84 (td, 1H, J = 4.7 Hz, 18.5 Hz),
2.37 (t, 2H, J = 7.3 Hz), 1.60-1.73 (m, 1H), 1.47 (g, 2H, J = 7.3 Hz), 0.90 (d, 6H, J = 6.7 Hz); °C NMR
(100 MHz, CDCly) &: 185.6, 164.3, 134.1, 133.1, 131.7, 130.3, 124.19, 124.16, 121.7 (q, J = 286.6 Hz),
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97.3,90.6 (q, J = 33.5 Hz), 80.6, 57.8, 44.2, 36.3, 27.3, 21.9, 17.0; ’F NMR (369 MHz, CDCl;) &: —78.2;
IR (neat, cm™) v: 3182, 2958, 2212, 1721, 1675, 1469, 1190; LRMS (ESI): m/z 406 [M+Na]'; HRMS
(ESI): m/z calced for C9oHyF3sNO,Na [M+Na]” 406.1237, Found 406.1234.

N-((4-methoxybenzyl)oxy)-3-(3-(thiophen-2-yl)propoxy)-3-trifluoromethyl-isoindolinone (S4'ad)
0

@;ﬁN—OPMB
FsC o/\/\©
S

light yellow liquid; "H NMR (500 MHz, CDCL3) 8: 7.89 (d, 1H, J = 6.9 Hz), 7.61-7.69 (m, 2H), 7.58 (d, 1H,
J=17.4Hz),7.50 (d, 2H, J = 8.6 Hz), 7.07 (dd, 1H, J = 5.2 Hz, 1.1 Hz), 6.92-6.96 (m, 2H), 6.84 (dd, 1H, J
= 5.2 Hz, 3.4 Hz), 6.69-6.71 (m, 1H), 5.25 (d, 1H, J = 9.5 Hz), 5.06 (d, 1H, J = 9.5 Hz), 3.82 (s, 3H),
3.28-3.35 (m, 1H), 2.96-3.03 (m, 1H), 2.87 (t, 2H, J = 7.4 Hz), 1.83-1.97 (m, 2H); °*C NMR (126 MHz,
CDCly) 5: 165.5, 160.1, 143.8, 135.1, 133.4, 131.6, 131.2, 130.1, 126.8, 126.7, 124.4, 124.2, 124.1, 123.1,
122.2 (q, J = 285.5 Hz), 113.8, 90.8 (q, J = 32.8 Hz), 78.8, 62.8, 55.2, 30.8, 26.0; '°F NMR (369 MHz,
CDCly) 8: —78.0; IR (neat, em™) v: 3437, 2953, 1742, 1613, 1515, 1253, 1188; LRMS (ESI): m/z 500
[M+Na]"; HRMS (ESI): m/z calcd for Co4H,F3NO,SNa [M+Na]™ 500.1114, Found 500.1136.

N-hydroxy-3-(3-(thiophen-2-yl)propoxy)-3-trifluoromethyl-isoindolinone (1ad)
0

@N—OH
FoC OW\G
S

light yellow liquid; 'H NMR (500 MHz, CDCls) &: 9.66 (brs, 1H), 7.76-7.80 (m, 1H), 7.62-7.67 (m, 1H),
7.56-7.61 (m, 2H), 7.08-7.10 (m, 1H), 6.90 (dd, 1H, J = 5.2 Hz, 3.4 Hz), 3.42-3.49 (m, 1H), 3.03-3.09 (m,
1H), 2.97 (t, 2H, J = 7.4 Hz), 1.93-2.09 (m, 2H); >C NMR (126 MHz, CDCLy) 5: 165.8, 144.1, 135.0, 133.3,
131.5, 129.9, 126.7, 124.5, 124.1, 123.9, 123.1, 121.9 (q, J = 286.3 Hz), 91.0 (q, J = 33.2 Hz), 63.1, 30.9,
26.1; "F NMR (369 MHz, CDCl3) §: —78.4; IR (neat, cm™) v: 3158, 2950, 1718, 1469, 1200; LRMS (ESI):
m/z 380 [M+Na]"; HRMS (ESI): m/z caled for Ci6H 4FsNO;SNa [M+Na]" 380.0539, Found 380.0547.

N-hydroxy-3-(3-0x0-3-(thiophen-2-yl)propoxy)-3-trifluoromethyl-isoindolinone (2ad)
0

©;<4N—OH o)

F:c O =
3 S/

Starting material 1ad (35.7 mg, 0.1 mmol) was oxygenated under condition A of section 2, and 2ad (19.4
mg, 0.052 mmol) was isolated according to the purification procedure described in the General method
(52% yield).
light yellow solid; '"H NMR (500 MHz, CDCls) &: 8.79 (brs, 1H), 7.88 (d, 1H, J = 7.4 Hz), 7.79 (d, 1H, J =
4.0 Hz), 7.72 (d, 1H, J = 5.2 Hz), 7.60-7.69 (m, 3H), 7.14-7.17 (m, 1H), 3.75 (dt, 1H, J= 3.1 Hz, 9.9 Hz),
3.39-3.49 (m, 2H), 3.10-3.37 (m, 1H); C NMR (126 MHz, CDCl;) &: 191.3, 163.9, 143.1, 135.0, 134.0,
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133.2, 133.0, 131.7, 130.5, 128.4, 124.2, 124.1, 121.8 (q, J = 286.7 Hz), 90.6 (q, J = 33.6 Hz), 58.0, 38.0;
'°F NMR (369 MHz, CDCl5) 8: —78.1; IR (KBr, cm™) v: 3178, 2959, 1741, 1637, 1418, 1197; LRMS (ESI):
m/z 394 [M+Na]"; HRMS (ESI): m/z calcd for C16H;,FsNO,SNa [M+Na]" 394.0331, Found 394.0337.

N-benzyloxy-3-(3-(1-tosyl-1H-indol-3-yl)propoxy)-3-trifluoromethyl-isoindolinone (S4ae)

(o]

FiC O/\/TD
5

white solid; '"H NMR (400 MHz, CDCl;) 6: 7.97 (d, 1H, J = 8.5 Hz), 7.88-7.93 (m, 1H), 7.71 (d, 2H, J =
8.5 Hz), 7.53-7.70 (m, 5H), 7.34-7.43 (m, 4H), 7.27-7.33 (m, 1H), 7.25 (s, 1H), 7.15-7.22 (m, 3H), 5.35 (d,
1H, J=9.7 Hz), 5.14 (d, 1H, J=9.7 Hz), 3.26-3.35 (m, 1H), 2.96-3.04 (m, 1H), 2.63-2.79 (m, 2H), 2.31 (s,
3H), 1.81-2.00 (m, 2H); 3C NMR (100 MHz, CDCl;) &: 165.6, 144.7, 135.2, 135.0, 134.5, 133.6, 131.7,
130.7, 129.8, 129.7, 129.3, 128.8, 128.4, 126.6, 124.6, 124.2, 124.1, 122.9, 122.6, 122.2 (q, J = 285.2 Hz),
121.9, 119.3, 113.6, 90.8 (q, J = 32.9 Hz), 79.1, 63.0, 28.1, 21.4, 20.9; F NMR (369 MHz, CDCl;) &: —
78.0; IR (KB, cm'l) v: 3064, 2950, 1744, 1448, 1370, 1174; LRMS (ESI): m/z 657 [M+Na]+; HRMS (ESI):
m/z calced for C34H,9F3N>,OsSNa [MJrNa]+ 657.1642, Found 657.1631.

N-hydroxy-3-(3-(1-tosyl-1H-indol-3-yl)propoxy)-3-trifluoromethyl-isoindolinone (1ae)

o)

@iw
FsC ONTQ

N
Ts

white solid; "H NMR (500 MHz, CDCls) &: 9.84 (brs,1H), 7.97 (d, 1H, J= 8.0 Hz), 7.73 (d, 3H, J = 8.0 Hz),
7.50-7.65 (m, 3H), 7.47 (d, 1H, J = 8.0 Hz), 7.28-7.34 (m, 2H), 7.16-7.23 (m, 3H), 3.44-3.50 (m, 1H),
3.02-3.09 (m, 1H), 2.80 (t, 2H, J = 7.4 Hz), 2.30 (s, 3H), 1.93-2.10 (m, 2H); '*C NMR (126 MHz, CDCl;)
5: 165.8, 144.7, 135.3, 135.2, 135.0, 133.4, 131.6, 130.8, 129.8, 126.7, 124.6, 124.0, 123.9, 122.9, 122.8,
122.0, 121.9 (q, J = 286.7 Hz), 119.4, 113.6, 91.0 (q, J = 33.6 Hz), 63.2, 28.2, 21.4, 21.0; "°F NMR (369
MHz, CDCls) &: -78.3; IR (KBr, cm™) v: 3117, 2943, 1718, 1448, 1372, 1174; LRMS (ESI): m/z 567
[M+Na]*; HRMS (ESI): m/z calcd for Co7Ha3F3N,0sSNa [M+Na]” 567.1172, Found 567.1165.

N-hydroxy-3-(3-0x0-3-(1-tosyl-1H-indol-3-yl)propoxy)-3-trifluoromethyl-isoindolinone (2ae)
o)
©;«<N—OH o}
FsC O /
Ts
Starting material 1ae (27.2 mg, 0.05 mmol) was oxygenated under condition A of section 2, and 2ae

(14.8 mg, 0.026 mmol) was isolated according to the purification procedure described in the General
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method (53% yield).

light yellow solid; "H NMR (500 MHz, CDCls) &: 9.04 (brs, 1H), 8.32 (s, 1H), 8.24 (d, 1H, J = 8.0 Hz),
7.86-7.92 (m, 2H), 7.83 (d, 2H, J= 8.6 Hz), 7.58-7.69 (m, 3H), 7.31-7.39 (m, 2H), 7.28 (d, 2H, J = 8.6 Hz),
3.76-3.83 (m, 1H), 3.41-3.49 (m, 2H), 3.11-3.20 (m ,1H), 2.35 (s, 3H); °C NMR (126 MHz, CDCl;) :
194.5, 163.7, 146.2, 134.7, 134.2, 133.9, 132.91, 132.89, 131.7, 130.6, 130.3, 127.2, 127.1, 126.0, 125.1,
124.2, 124.1, 123.0, 121.8 (q, J = 286.7 Hz), 120.6, 113.0, 90.5 (q, J = 32.4 Hz), 57.8, 38.3, 21.6; "’F NMR
(369 MHz, CDCl3) &: —78.0; IR (KBr, cm™) v: 3135, 2952, 1736, 1656, 1536, 1382, 1178; LRMS (ESI):
m/z 581 [M+Na]"; HRMS (ESI): m/z caled for Cy7H, F3N,04SNa [M+Na]" 581.0965, Found 581.0978.
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Junozawa
スタンプ


BuOH, [0]

DFILE 2a_ozawa04-106_19F.jdf

o COMNT * BuOH, [O]

BN DATIM 21-01-2014 13:09:20

< OBNUC 19F

N EXMOD proton.jxp
OBFRQ 368.64 MHz
OBSET 7.63 KHz
OBFIN 2.85 Hz
POINT 16384
FREQU 186567.17 Hz
SCANS 4
ACQTM 0.0878 sec
PD 5.0000 sec
PW1 3.90 usec
IRNUC 19F
CTEMP 20.9 ¢
SLVNT . CDCL3
EXREF -164.90 ppm
BF 0.12 Hz
RGAIN 46
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1, 1-dMe—~BuOH, Bn
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1, 1-dMe-BuOH, Bn
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1, 1-dMe—-BuOH, OH
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Junozawa
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1, 1-dMe—BuOH, OH
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1, 1-dMe-BuOH, OH
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スタンプ


1, 1-dMe-BuOH, [0]
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Junozawa
スタンプ


1, 1-dMe-BuOH, [0]

=79.121
-79.739

— 7912
—— 79739

DFILE ozawa04-144_1 19F.jdf
COMNT 1,1-dMe-BuOH, [O]
DATIM 11-03-2014 16:28:22

OBNUC 19F

EXMOD proton.jxp

OBFRQ 368.64 MHz
OBSET 7.63 KHz
OBFIN 2.85 Hz
POINT 16384
FREQU 186567.17 Hz
SCANS 4
ACQTM 0.0878 sec
PD 5.0000 sec
PW1l 3.90 usec
IRNUC 19F

CTEMP 21.0 ¢
SLVNT CDCL3

EXREF -164.90 ppm
BF 0.12 Hz
RGAIN 50
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DFILE ozawa05-017_2_ 1H
OBNUC 1H

COMNT hex,
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スタンプ


3-Me-7-octenol, OH
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Junozawa
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3-Me-7-octenol, OH

~78.5653
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Junozawa
スタンプ


3-Me-T-octenol, [0]

~78.1637

I

-150

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM

PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

o0zawa06-087_19F. jdf
3-Me-7-octenol, [0}
09-12-2014 09:04:40

19F
proton.jxp
368.64
7.63
2.85
16384
186567.17
12
0.0878
5.0000
3.90
19F
22.1
CDCL3
-164.90
0.12
50

MHz
KHz
Hz

Hz
sec

sec
usec

bpm
Hz

SCH,


Junozawa
スタンプ


alkyl boronic acid ester, Bn

DFILE ozawa06-106_lH.als
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Junozawa
スタンプ


alkyl boronic acid ester, Bn

:56:45
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Junozawa
スタンプ


alkyl-Bpin, Bn
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DFILE ozawa06-106_11B.jdf
COMNT alkyl-Bpin, Bn
DATIM 30-12-2014 09:58:14
OBNUC 11B

EXMOD carbon.jxp

OBFRQ 125.70 MHz
OBSET 0.81 KHz
OBFIN 3.25 Hz
POINT 4095
FREQU 39308.18 Hz
SCANS 1000
ACQTM 0.1042 sec
PD 80,0000 sec
PW1 3.98 usec
IRNUC 1H

CTEMP 21.8 ¢
SLVNT CDCL3

EXREF 31.00 ppm
BF 0.12 Hz
RGAIN 60

0
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Junozawa
スタンプ


alkyl boronic acid esterm, Bn
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DFILE
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EXMOD
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SCANS
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Junozawa
スタンプ


alkyl boronic acid ester, OH

DFILE ozawa06-107_1H.jdf
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Junozawa
スタンプ


alkyl boronic acid ester, OH
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Junozawa
スタンプ


alkyl boronic acid ester, OH

36.344
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
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OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PWl
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

N-OH Me 3 M

F.C O

ozawa06-107_11B.jdf
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Junozawa
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alkyl boronic acid ester, OH

-78.534

-150

DFILE

DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM

PWl

IRNUC
CTEMP
SLVNT
EXREF

RGAIN

ozawa06-107_19F.jdf
alkyl boronic acid ester, OH
22-12-2014 16:57:41

19F

proton.jxp
368.64
7.63
2.85
16384
186567.17
8
0.0878
5.0000
3.90

Mz
KHz
Hz

Hz
sec

sec
usec

Ppm
Hz


Junozawa
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alkyl-Bpin, [0]
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Junozawa
スタンプ


alkyl-Bpin, [0]

35.810

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PWl
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

Ecmb

N-OH

ozawa06-115_11B.jdf
alkyl-Bpin, [0}
30-12-2014 10:03:48

11B
carbon.jxp
125.70
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4095
39308.18
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DFILE
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D-valinol-N-phth
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DFILE
COMNT
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EXMOD
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WL

IRNUC
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RGAIN
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DFILE  ozawa04-064_COSY.jdf
W172.20.1.201\users\delta\Documents\WEOL \data\ozawa04-064_COSY jdf COMNT  valinol, OH

DATIM 18-08-2014 19:34:41
l EXMOD  cosy.jxp

% OBNUC  1H
g OBFRQ 500.16 MHz
oo OBSET 2.41 KHz
11 OBFIN 6.01 Hz
i %g &g | | || POINT 1280
i REQU 6253.13 Hz
SR : L M U ‘“ﬂpm CLPNT 266
T T T T T T T T T T T T T T T T T T T T T T T T T ]| TopaAr 256
10. 989634929@&3&'4323'07’37’57‘47 515,540,055, 654525011 504100 .08 0.5 R .2 £ 201 01 01141 2L D0 0Lz | CLFRQ 500200 Hz
- SCANS 2
T 1 ACQTM 02047 sec
! PD 1.5000 sec
AN PWA 11.10 usec
e o Ll Pw2 0.00 usec
= = 1= Pwa 0.00 usec
' 1 { P 0.0000 msec
: el P2 0.0000 msec
a il PI3 0.0000 msec
i IRNUC  1H
s | CTEMP 259¢
| SLVNT  CDCL3
3 EXREF 7.26 ppm
CLEXR 7.26
. RGAIN 48
&
i

e B 4l e fmm e e

[

e wOr e




jdf
12:34

.
k3

OH
7.87 KHz

4.21 Hz
32767

39308.18 Hz
3.40 usec

125.77 MHz
124
0.8336 sec
3.0000 sec
21.5 ¢
77.00 ppm

0.42 Hz
60
N—Of-l/YJM\e
N.

ozawa04-064 13C.
014-03-17 13
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valinol, OH
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スタンプ


DFILE  ozawa04-116b_COSY.jaf
e COMNT  valinol, [0}
DATIM 08-02-2014 21:15:04

i
i EXMOD  cosy.jxp

a il

Y .

I: il H
-
| i] Il OBNUC  1H
[ | OBFRQ 500.16 MHz
[ ¥ ‘l OBSET 1.41 KHz
{ W OBFIN 5.60 Hz
, I i POINT 1280
] | S FREQU 2601.00 Hz
A S / CLPNT 256
T T T TODAT 256
CLFRQ 2000.80 Hz
, SCANS 1
i ACQTM 0.5118 sec
__..._,_.___gs) PD 25000 sec
D) . PW1 11.10 usec
E PW2 0.00 usec
PW3 0,00 usec
PH 0.0000 msec
— PI2 0.0000 msec
PI3 0.0000 msec
IRNUC  1H
CTEMP 218¢
SLVNT  CDCL3
EXREF 7.26 ppm
CLEXR 7.26
RGAIN 50

BN TS

psam
Fmee s




DFILE ozawa04-116b_COSY_aroma.jdf
\1172.20.1.201wsers\delta\Documents\EOL \data\ozawa04-116b_COSY._aroma jdf COMT  vama oy P-COSY-proma
DATIM  11-02-2014 21:00:49
EXMOD  cosy.jxp

75

8.0

OBNUC 1H
OBFRQ 500.16 MHz
OBSET 3.76 KHz
OBFIN 6.44 Hz
POINT 1280
FREQU 1250.50 Hz
PPV CLPNT 256
3]1;%1t215 T T TODAT 256
! CLFRQ 1000.34 Hz
8.5 7.0 SCANS 1
g ACQTM 1.0236 sec
a PD 2.5000 sec
PW1 11.10 usec
PW2 0.00 usec
PW3 0.00 usec
P11 0.0000 msec
o Pi2 0.0000 msec
~ P13 0.0000 msec
IRNUC 1H
CTEMP 21.3¢c
SLVNT CDCL3
EXREF 7.26 ppm
! CLEXR 7.26
e (& RGAIN 54




Jdf

o1~

DFILE ozawa(4-116b 13C.
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valinol, [0]
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=77.7931
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1.000

0,808

TLM

-150

-20

DFILE ozawa04-116b_1i9F.jdf

COMNT valinol, [O]

DATIM 11-02-2014 19:59:11

OBNUC 19F

EXMOD proton.jxp
OBFRQ 368.64
OBSET 7.63
OBFIN 2.85
POINT 16384
FREQU 186567.17
SCANS 4
ACQTM 0.0878
PD 5.0000
PWl 3.90
IRNUC 19F

CTEMP 21.1
SLVNT CDCL3

EXREF -164.90
BF 1.00
RGAIN 48
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COMNT PhOAc, Bn
DATIM 2014-08-15 13:13:33
OBNUC 13C
EXMOD carbon.ixp
OBFRQ 125,77 MHz
OBSET 7.87 KHz
OBFIN 4,21 Hz
POINT 32767
FREQU 39308.18 Hz
SCANS 180
ACQTM 0.8336 sec
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PW1 3.40 usec
IRNUC 1H
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SLVNT CDCL3
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PD 80.0000 sec
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

ozawa06-121_13C.jdf
4-Bpin-Ph, [O]
06-01-2015 07:38:31

13C
carbon.jxp
98.52
4.64
8.74
32767
30788.18
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1.0643
2.0000
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4-Bpin-Ph, [0]

DFILE ozawa06-121 11B.jdf
COMNT 4-Bpin-Ph, [O]
DATIM 05-01-2015 12:30:28

32.909

OBNUC 11B

EXMOD carbon.jxp

OBFRQ 125.70 MHz
OBSET 0.81 KHz
OBFIN 3.25 Hz
POINT 4095
FREQU 39308.18 Hz
SCANS 500
ACQTM 0.1042 sec
PD 80.0000 sec
PW1 3.98 usec
IRNUC 1H

CTEMP 21.7 ¢
SLVNT CDCL3

EXREF 31.00 ppm
BF 0.12 Hz
RGAIN 60
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4-Bpin-Ph, [0]
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DFILE
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EXMOD
OBFRQ
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OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

ozawa06-121 19F.jdf
4-Bpin-Ph, 0]
05-01-2015 12:27:22
19F
proton.jxp
368.64 MHz
7.63 KHz
2.85 Hz
16384
186567.17 Hz
4

0.0878 sec
5.0000 sec
3.90 usec
19F
v 21.6 ¢
CDCL3
~164.90 ppm
0.12 Hz
50

N-OH O

F,c O

2w


Junozawa
スタンプ


ozawal6-144.als

DFILE

59:51

o]

N N [ONN S RN O) &

oM N N [CRNTID QN
& SEMEm o m o nu3 0 oW m -
— WrHd>—Hw0ow N VAN M

HY OO 1O N ¢ N
o~ [o T N - N 2 « o
o XONWM™ ™~ oW o~ ~ o
1 ™O — < .. 0
—t L0 N - e
8% % a o > O =
N a1 =z
He 0 3] O w
L om o sy [a]
NNy ot @] nl...

u

HRLOAQOHZEBEDWE (@RI =
WIUOREINQNT UmWE —
TNmFSFIEAQ ~— Z [~ Y
O & m MO OXMOOAOEMEMEMXRKDY
OO0 O0O0MM O AHRDOEMIK

2-1-Ph

8.5

. — | =
e T - ., WI9C ~ = by [
. 106'} G689T - n=
LSGZ'T — \200c M/u 1uauuw N =
T6GC'T - VT oo [T =
6ZLZ°T oth”N ~ x.ﬁlhtbufﬂhmv = =
00561 w7 == =
G081 86622 ,\ e =
£028°1 6Lz e =
FAT R RN : = =
€216 - —
68%8°T SE6'0 6862 / »\MH v =
L¥¥0°2 ses6 A T = B Al
e I - T T - —
teoL’e £600E ~7~ == O N ==
veiLte w10t - = Y E
oIt = 098" T T —
L867€ %m _ N =2
€evL e sms0 Z0iEE //n e I T E
éree e R B = =
2686°¢C - sacce —=_ =
§L66°C 00vE'E = L6 T =
€£00°€ - S T SE
Zotere N\ e TN E seeto T
6STEE ——7 s529°¢ /w = 986°0 e ——
822€°€ — glegt o - = E =
$8ZE° € 05098 e A= JE
p18°€ — 200 = €66 T =5
I ¥ e S550°G —— - .l%.&uhl,flxlxtlhﬁm = o L E
06217 — 88L0G —— - —mrem——————— =
§660°§ — = =
8€L0"S - =
£152°6 — . JE =
9692°6 —\\__ 0960 gi6Tg —r - e =
$667°5 E-/l mmmw,m —— — =3 8007T Y E
LETB'O = 6628 —— - == 08675 e =
€878°9 — - Ew =
L6689 — sav0 S00 2\ _JES =
TEV8™9 — 1ep89 —= = =
ov5e7s — s £ =
0858°9 - 896 EGIE —n e [ © =
€6T6°9 — 8189 uwn - — = =
Lere:s s i
6L26°9 - - =
S7€6°9 sy TE= =
Z8E6°9 - 0002 Zigs ~\_ B =
QATT L eeeyL —= = e el =
. L~ = e =
€021 L ot ===E =
LIET L 0012 T =
ZSET"L - _ =
€PPT L JE =
99T L = =
F09T L = =
PILT L = =
0092°L =
SZ67 L - ) 5
160S"L = =
¥819"L = =
[ARARA =~ =
SPEQ L - = =
6LED"L = ] =
8289°L S = =
TTL9"L == i wm. ==
0989 L w» - 098l vs0a't U,!H B lﬂclluﬂ\”h“u«“ﬂuvﬂ.. HI:IW W
9€GL L S 8028 —— - e T = =
- L 818874 e B e seeE — T I e I —
S83L°L O sy o - e oo soves 5 = =
8T88"L e E L HE
42687 L = = =

11,0 10.5 10.0 9.5

3.0 2.5

4.0 3.5

4.5

5.0

7.0 6.5 6.0 5.5

7.5

8.0

9.0



Junozawa
スタンプ


PTLC, 2-I-Ph, PMB

.jaf

PMB

2-I~Ph,

ozawa06-144 13C
carbon. jxp

PTLC,

DATIM 2015-01-26 13:52:31
13C

DFILE
COMNT
OBNUC
EXMOD

125.77 MHz

OBFRQ
OBSET
OBFIN
POINT

7.87 KHz
4.21 Hz
32767

39308.18 Hz
3.40 usec

1000

0.8336 sec
2.0000 sec

FREQU
SCANS
ACQTM
PD
PWl

1H

IRNUC
CTEMP

23.6 ¢

SLVNT CDCL3
EXREF
BF

77.00 ppm
0.12 Hz
60

RGAIN

N-OPMB

FsC O

S4'x

L09C 6¢

£168°9¢€

2292799

L20T°€9

SZTVLT9L
Q000541

08¥Z°LL

1868°8L

98G¥% 06

T9TL 06

7€86°06

LOPT T6

GL6E"00T
T9G68°€TT
FLBL"BTT
TL90°TCT
LIVEETT
SLST VT
EEVT ¥ZT
F929°62T
0TLL™9TT
L6C8"LTT
v6¥z° 821
[44% AN TAS
60T 0€T
SPFPCTIET

£8EVEET
€E6T"GET
6957 6ET
vZ89TEPL
G921°091
996¥°G91

9¥69 T 1ET

vi8LBLL -

[ Fic VR ¥AY

29veeTh
SLGLYEL
EEVZ YL

reLoszL

] }{I T !i! [ !i% P

1228 120.0

125.0



Junozawa
スタンプ


2-1-Ph, PMB

-77.9784

FEM

-100

-150

-200

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PWl
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

ozawa06-144_19F.jdf
2-I-Ph, EMB
21-03-2015 12:18:53
19F
proton. jxp
368.64 MHz
7.63 KHz
2,85 Hz
16384
195312.50 Hz
4
0.0839 sec
5.0000 sec
3.90 usec
19F
25.1 ¢
CDCL3
-164.90 ppm
0.12 Hz
50

N-OPMB
FsC O

S4'x


Junozawa
スタンプ


2-1-Ph, OH

DNOOMIDOANDN
CONOM®I OO
WOOIMONEE™ =IO
NANNNGO®D®DD D0
[l ol o N R RCRCRUR

6.8605
6.8513
6.8410
3.5245
3.5084
3.5016
3.4936
3.4867
3.4707
3.0849
3.0688
3.0620
3.0528

2.000
3125

o © ©

g

giEscies

COCSOS

Wi

6.8410

1.861

IHIIIIHIIIIII'I||l||l|||l|||l|1
78 77 78

IHIIIIII

7.3

T

89

55

T

35

TTHUTITI
3l1 SL

II]IHHIIIlIIIIIII
29 28

|I||I||II||H‘|IIHH
20 18

0.979

2,000

3.125

2eullO3

0.986

1.885

1.861

11

10.5 10.0 9.

lHIIIIHlIlHIIHI‘HIlIIIIIIIIII|IIIIIIIHIIIII!IIIIIHII‘IIlIll!IIINIIIIllllﬂHIIII[IHIIIIIIIIIIIIIIIHIIIIIIHH‘IIIIIlllllllllIIIIIIIIIIHIII|IIIIIIIIIIIlIIIHIIIIIIIIIIIIlIIlIIlIIlIIHIHIII‘IIIIHIH}IIIIIIﬂlIHHIHH
0 s 9.0 85 80 7.5 7.0 6.5 60 55 50 4.5 40 3.5 3.0 2.5 20 1.5 1.0 0.5 0.0

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

ozawa06-157_1H.jdf

2-1-Ph, OH

14-03-2015 08:29:06

1H

proton.jxp
391.78
8.51
3.34
16384
7348,62
4

2.2295
5.0000
4.99
iH
24.4
CDCL3
7.26
0.12

O

MHz
KHz
Hz

Hz
sec
sec
usec

c

ppm
Hz

N-OH

FsC O

1x


Junozawa
スタンプ


2-1-Ph, OH

DFILE ozawa06-157_13C.jdf

I R g R g R S @8bha woR & S & & S DATIM 14-03-2015 08:31:37
® el RnabmoaaanSin T RN o L < e ~ © - ATIM - oL
3 NoRmdaaE O mng o P a S a o = OBNUC 13C
© LR R R g aaoa &~ © ™ ~ N — EXMOD carbon.jxp
= OBFRQ 98.52 MHz
OBSET 4.64 KHz
OBFIN 8.74 Hz
POINT 32767
A FREQU 30788.18 Hz
SCANS 348
ACQTM 1.0643 sec
PD 2.0000 sec
PW1 3.16 usec
IRNUC 1H
CTEMP 24.6 ¢
SLVNT CDCL3
| EXREF 7(7)2(2) ppm
BF . Hz
o -
2 82 § g 3 RGAIN 60
g 38 g E
i
| N-OH
|
] ]
| F.¢ O
| . 1x
| l ) |
| e ot !
!
llllllllllllllll!lll 1 |
1250 1225 1200 1175



Junozawa
スタンプ


2-1-Ph, OH

DFILE ozawa06-157_19F.jdf

3 COMNT 2-I-Ph, OH

° DATIM 21-03-2015 11:38:46

o OBNUC 19F

= EXMOD proton.jxp
OBFRQ 368.64 MHz
OBSET 7.63 KHz
OBFIN 2.85 Hz
POINT 16384
FREQU 195312.50 Hz
SCANS 4

i ACQTM 0.0839 sec
PD 5.0000 sec
PWl 3.90 usec
IRNUC 19F
CTEMP 25.1 ¢
SLVNT CDCL3
EXREF -164.90 ppm
BF 0.12 Hz
RGAIN 50



Junozawa
スタンプ


2-1-Ph, [0}

o~
3 0 v
- o N N 00ae £ D —
£ o BES 8 288 o &g
[ -1 O 0D O o] 0N O
o HYOEMmM WOom  + NH®” T
0 O < [ N L <O . < LY .
- HONWOe oW & o O o
1 1 O — O PO 2
© M Y ® =W |
o Lo =} o D
Lo l="| Q o™ N
B LW | D
et [} |8
N OmN 0 [s)
(el RS o} i ] C
ol
MEEOQQRZED N VR L
HEEEOEREEBER BEED F
O o BAROMUOARMEHAX RO
NMUOORMOOCOOMEM QMM MMMN
iy
-
= 1
=
¥690°0 ———m - E o
= o
£282°1 -
8662 T -
92061 -
€F16°T
TELT T
£L86°C
z891°¢
€9LT7E -
LELTE -
LLBTI"E
6702 €
621Z°€ - =
z£22°¢ =
LIZE € - =
60887 € =
g8ge"e : =
. £941°¢ E_
69FE" € 660'LLBL1E /! = «
£BGE"E 2818 ~\ E-
¥99€°€ - %wm e =<
Loy - - - e
43 - Fe .
EQE"E e - =
PSYYTE b / =
VESYE ., 68EEE -
LEOY € 0egree -\ =
6ZLY"E - e = = o
ce8EE segee ~ =% = w
Y —
ZLaL g . YSPrE - /w - =
SeH b ore N e e
ZGLL"E VEGH'E . T == = 0
Ge8L € Love —  --eemmsssms = =
GE6L°E e T ER =
LZ08°E = 1E o
LOTIB € wmo...wnmh“m ~ [ 4 = Mul.ro
99FI"L m..m.mmm ........... —— = =
10ST°L - . =
LZ3TL - SEBLE
6¥9T L - TS1L
SLLT L DOLLZoLL
0T8T ¢ ot
003z"L oteLL -
€8T L -
ZEVTL . -
. £8Er L
86%°L - Bl heeny TEF €
8v6F L - 18s¥°L
Z8BY "L as.«%mvw
80TS™L - Swmm. "
¥985°L $209°2
FZ09"L 9B19L
9618°¢L .@.mwmw,M
EEEDL - ety
TLVe~ L 219970 =
¥S99°¢L 8oL = o,
L4997 4 2569L =
378" L SL6OL = ®
25697 L = o
SLG6D L I LCI8L SE
LZL8 L ve8gL - = 3
v9B8"L . E o
TLEE L 00035475 = .
TE96"L 15952 = A
TLRL78 = o
5
i



Junozawa
スタンプ


2--Ph, [O]

.jdf

14 07:19:55

ozawa06-161 13C
[o]
03-

2-I-Ph,
13C
carbon.jxp

DATIM 2015
OBNUC

DFILE
COMNT
EXMOD

125.77 MHz

OBFRQ
OBSET

7.87 KHz
4,21 Hz
32767

39308.18 Hz
2472
0.8336 sec
2.0600 sec
3.40 usec

OBFIN
POINT
FREQU
SCANS
ACQTM

PD
PW1

0.12 Hz
60

25.7 ¢
77.00 ppm

1H

SLVNT CDCL3
EXREF

IRNUC
CTEMP
BF

RGAIN

N-OH O
2x

FsC O

8T09"07

£61TY°89

GCTYL 9L

08¥Z°LL
090€°06
0ELS706
10¥8°06
ZL0T" 16
£921°16

TEEE"8TIT
88197021
78687221

T8LT GZT
9281821
Z0¥¥ 821
699€°0€1
S6GLTTET
T68€°2¢T
OPIT EET
ELLOTFET
GELOTTIYT
YPIBTCYT

1992° %91

6L99°70T

EEVTTVIT -

16888 ———

8|leeeL ——

8682 —-

SEVTHTL o

i8Lr6zy ——

|
1125

AR

120.0

1T

1228

|1L i
TeTTiT

125.0



Junozawa
スタンプ


2-1-Ph, [0]

-78.0107

FLTM

Illlllll(llll!l|Illllllllllllllllllllll
200 150 100 50 -50 -100 -150 -200

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

ozawa06-161_1 19F.jdf

2-1-Ph, [O]

21-03-2015 11:36:27

19F

proton.jxp
368.64
7.63
2.85
16384
195312.50
4

0.0839
5.0000
3.90
19F

25.1

CDCL3
-164.90
0.12
50

MHz
KHz
Hz

Hz
sec

sec
usec

bpn
Hz


Junozawa
スタンプ


2~TM5-Ph, Bn

n
g0« o D
© ™ N N [SRRSIN) &
: T EEp op 888 . Eu - =
TR O THOW O 0N o o
2.3 foavie =84 I <o O -
g mno - s |
~ A m RS B 0 D =t
clo g ™~ =
swil O m O w
5ED 6 3}
o
1iRn 5§ Q,
[T
HpEgegnALReE  napE B
SR LR EEN L
mmm”wEOOOPFSA?PICSEBR
[Te}
TTI8Z Q0 - ] %W\H 7
£006°0 .l// E9060 = =
ZIETD yoegd@E0 ~\ = - © =
mDm.o \ 8L1£0 — Ty JE e
a,) 0EVE'D ~ e et [
T2 0 —— e . =
692€°0 — K281 = - —
gereT0 — 1Bzt e =
0EV6°0 TN €9E81 = _JE
6VZ8° T — evel —7n = =
eqr T - 008"t~/ = =
L1E8"T / proedy = | E
€9€8°1T \ - { =
EVPB T ~\ ze6.T =5 -
0068°T TN BtiLe g 4
69587 T R 870047 = 16Tz T —— =
i YRR = =
8€98° 1 : - =
. ¥16LZ — =
FLLT™C = V862 By - |
Q80T T e - €908 = y =
E8GLTT 68187 w B
6TLL™Z -

AN GPPOE — . R 4 "
88LL"Z i;\mw, 280150 8Y0°Z ~— muw =
LG8L T — ] 2190 —= — N i
VI6L T — ) = se0c -7 L80° 1 T H_ =
63055 - \\\ ges0e 600°T T ——
£208'2 —) I =
6818°2 - \\ =
1L50°€ SBIEE . ETE -
€v.0°e —/f OIS —2 = |, =
cese e H\\. Lovs R O =
LO0% € FOOPE 3 E =
v907°€ I = =
GHGTS ™\ : . o =
€9L1°6 —- §wmwwwm P — = =
90¥€"S I,// R =
06GE"S 7 EH%..B. . — PR -3
08TT"L - ﬂﬂu . -~ = 8S0°T e JE
6ZET L — = e e 5860 =
8GST L 0658°G — 5 E =
S69T L - 1 X =
vE8TL TTIARN S Eo- e
£9¥%2°L oL IBZELL e F=
S8PZTL - . 86612 N MRSy £ =
1192 L L AN - = =
VEIT L ot N = =

- -\ —
g9LZ- L savzs -\ -
£BLT L ~ 811 1gpy e =
8RIE"L - PEOTL - e e
SVLE L 09424 - w@wm ,,,,, . == E
GTBE"L e gLyte T TR
£gBETL - Ureoges s CBERELI T R B
zE0V "L - bt 16%°¢ L =
£TTY L ; — R
so1 L - vosrl 000" =
6917 L gsovL - =
£QzyL |00 IEGLY L - =
Vo9 L - 811 =
8E9Y "L - =

- 1896°L t— —
£6LY L - L1 Zonees = =
L8LY L - 61891 -9 = @
1895°L 8259, - = = &
885" 1 LSV EPSRS L = =
6LE9"°¢L £0892 — —

. 92891 == -9
8259 L ety - =g
¥6599°L - 98692 - .l.u
€089 L fA3¥as = = o
9289°L - ) = s
£96971 - S =
9869 L e = =0
ZITL L 0001BLOL - rmmemm———— o
SETL L - = oo
6126" L - =
8GCE"L - ®



Junozawa
スタンプ


2-TMS-Ph, Bn

Bn
7.87 KHz

4.21 Hz
26214
31446.54 Hz
3.40 usec

125.77 MHz
368
0.8336 sec
2.0000 sec
25.0 ¢

ozawa07-034_13C.als

carbon.jxp

DFILE

COMNT 2-TMS-Ph,
DATIM 2015-03-09 10:44:27
OBNUC 13C
BEXMOD

OBFRQ

OBSET

OBFIN

POINT

FREQU

SCANS

ACQTM

PD

PWl

IRNUC 1H

CTEMP

SLVNT CDCL3
EXREF

BF

77.00 ppm
0.12 Hz
60

RGAIN

N-OBn
T™MS

FsC O

S4y

gEve Pk

L7891 ——==
vrLE ZE  —

909L"EY -

GTYL 9L
0000°LL
GLSTTLL
TH9T 6L
0815706
T€8L706
90%0° 16
LLOE"16
9L6L78TT ™
LL90"TET
YLVETETT
PI6T"%2T
G9zZ STl
9LT9°6CT
PIEY 8T
0cI8T8Ct

VSLT 62T
L9SE"6ZT -
0£50°0ET
0P89"TET -
650G EET
TS65°FET
25 vET
6TPZ SET
9TFI"BET
BLOT"LFT —
8209°G9T —— -

o

064811 -

LIS0ZL

VLYE'ETL
FOBLFEL
SOET G

L6 -

125.0



Junozawa
スタンプ


2-TMS-Ph, Bn

~77.9784

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PWl
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

ozawa07-034_19F.jdf

2-TMS-Ph, Bn

21-03-2015 12:09:18

19F

proton.jxp
368.64
7.63
2.85
16384
195312.50
4

0.0839
5.0000
3.90
19F

25.1

CDCL3
~164.90
6.12
50

MHz
KHz
Hz
Hz
sec
sec
usec

c

ppm
Hz

T™MS


Junozawa
スタンプ


2~TMS~-Ph, OH

i

“w .
2 4 N N 0o o g 92]
£ T EBS N 983 o &M =
P @ T
imo O o~ ST 0 SO O ot WO H
[Tyl e] O wWm 0 o . NN ™
™ <t O « ¢ oM D . ~ P D =
Lo B ] HOoONnNww<w o~ oW o~ ~ O
LEs TR TR L O -
o 1O = o)} N
[ ] Q ™ D
K3 m v EA) [%]
=R = R &)
ON N O - O 3]
ETMCDQTNTUSW QM By =1 b
] 1 [ s a
HEGESEAREERS oEESH 2
AUVUOOHQCOREBEN S MM MEMNX
uy
—
£992°0 =
SPSETO P =@
LLSE"O I E
602770 1A N B
SH0G"0 et
98L6°0 =
GE66°0 N
¥800° 1 [ =
09€6°1 ] =
6066°1 A
7296° 1 ‘A Sl
8Ci6°1 ] =
£580 T e o =E BT
0LO0™Z /™™ T E
$810°7 S
11£0°2 JE
09%0°2 TE
[AR XA L96T e = = O
VLLB"T - S
00682 L9670 TE
8706°C y =
iy - N
mwwm.w By gSPeED TE 95670 T = = °
26£6°C ) =
105672 —— —
12962 —
0LLEZ = S
9686°C - o
88¥T"€ - =
YI91°€ = o = o
VLLT"E . =
0061T°¢ - =
£0T9°€ — g
LTZ9°€ = = o
€vE9°€ - -
8L£9°€ = = o
$069°€ = =-o
8551° L = =
ZLOT L -3 =,
LBLT L = =
9581 L = =
061 L o = o
€LOZL i =
Svze L 9560E019E —_ — = P L -
LTV L 4e9E . - emmmm T = e =
685T° L weoe -~/ T 2 L8670 - T ==
feze" L /60 - . gggre ——e88I0 T A\hﬂtﬂﬂ El
mmmmM wozvezs — e EEET = ooo" T T T E e
2761 LWTL - i = = S
TLESTL Prrg s — p— =,
209" L OVEL T v eI SITO = F
Z9T19° L JsgeL - B S
¥8I9°L E— =
et e = ;
. LEEL =
7959° L =
§999° L — «
£089° L e ™ =
30697 L 6GHY L~ - 51670 |
SS0L" L 9909, —— = Ny .
YoZL L E089L e h
FTEB L Wowt = “
£978°L L
Y0006 0T - aoniviess e é»dww‘mmﬂmﬂm.wﬁ - = Mu._
gh it - ” S N R ==
J - - O
=
—



Junozawa
スタンプ


2-TMS-Ph, OH

.jdf
36

DFILE ozawa07-035_13C
COMNT 2-TMS-Ph, OH
DATIM 2015-03-24 08:50
13C
carbon, jxp
OBFRQ 125.77 MRz
OBSET

OBNUC
EXMOD

.87 KHz
4.21 Hz
32767

by
39308.18 Hz

OBFIN
POINT
FREQU
SCANS
ACQTM

3.40 usec

240
0.8336 sec
2.0000 sec

PD
PW1

27.2 ¢

1H

SLVNT CDCL3
EXREF

IRNUC
BF

CTEMP

77.00 ppm
0,20 Hz
60

RGAIN

N-OH

F.¢ O

T™MS

1y

LELZTO

EGV9°1E
AR A

0LY0" 79

0ZGL 9L
0000"LL
SLSELL
¥899°06
SSE6706
9z0Z 16
g06¥% 716

66257811

0008°02T -
96L07€CT
98267¢€2T

PYI0°¥CT

(AR NARTAS

£€69€°9¢CT
£6G%°821T
[AX AN YAY

S¥P0070LT -
TOFS IETL -

Z86C7EET
6ZBGFET
[£AY AR N
LY3T°8ET
0L0E"LPT

86267691

k3l I’m

86258

000g°0zL

28L0eTt
a8ee'eet

igFel -

ToLTETL
€65E°5Z)

iz

e S



Junozawa
スタンプ


2-TMS-Ph, OH

-78.3664

-200

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PWl
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

ozawal7-035_19F.jdf

2-TMS~Ph, OH

21-03-2015 11:43:48

19F

proton.jxp
368.64
7.63
2.85
16384
195312.50
4

0.0839
5.0000
3.90
19F

25.1

CDCL3
-164.90
0.12
50

MHz
KHz
Hz

Hz
sec

sec
usec

bpm
Hz

N-OH

F,.¢ O

TMS


Junozawa
スタンプ


2-TMS-Ph, [0]

DFILE ozawa07-038_1H.jdf

SR e R Re el R OE TS aNoaamdaNoThnananaa P 3 & DATIM 21-03-2015 08:26:35
VPP LILINCOCDTETOOLONOO T NNNN A A A ~N oo o~
e e A N S B e A A A R IR A -+ oo S gﬁ;‘}gg ;Eoton.jxp
OBFRQ 391.78 MHz
OBSET 8.51 KHz
OBFIN 3.34 Hz
POINT 16384
FREQU 7348.62 Hz
SCANS 4
ACQTM 2.2295 sec
PD 5.0000 sec
PW1 4.99 usec
IRNUC 1H
CTEMP 25.1 ¢
SLVNT CDCL3
EXREF 7.26 ppn
BF 0.12 Hz
RGAIN 38
g g g g g N g g 8 S i
o & k] = b - 3 = S ©
= 93
g S £
© RNR MR~ c

./

HTTTTT III I|I|Hl IIIIIIIIIHIlHIIlHIIIIHIIII IIIIHIIIIHI I‘IIHHIIIIHIIHIIIII IHIIHIIIIHI IIIIIIHIIIIIIIIHII 3
8jg 88 79 78 7.7 186 75 38 38 35 34 32 03 0.2
A
g
(\] — -
2 jH il R
i
I
| b b
A
HIIIIlllllllllllllllllllll|I|IIHHIHIHIIIIIIIIIII]IIHI]HIIIIIH[IIIIIlllllllIlIIIIIIIIIHIIH|IIHIHII|IlIIIIIlIIIIIHIIII!IIIHHII‘IIIHIIHIIIIIlIHI'IIIHIII!'HIHIHI|IIHIII!IIIIHIHHlIlHI|I|||HIIIIIHIIIIIIIIH
11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0



Junozawa
スタンプ


2~TMS-Ph, [0]

DFILE ozawa07-038_13C.jdf

~ o OO HOWW®NHNOINNOOM~ ~MmoN Mmmor~ oy <t o COMNT z_ms_gh, [0]

3 3 N8028L5335%R8RER 2898 3382 2 £ 8 DATIN 21-03-2015 08:31:52

(] = AT ONTOOFTOH AN NM or~Mno MmN O W ~ © N M

o 3 R = dooo KRl o o s OBNUC 13C

o © FLEOMMOMOONNNNNNN A RO HA 0 ™ EXMOD carbon.jxp

o~ — A A A A A A A A A A A OBFRQ 98‘521\'H'lz
OBSET 4.64 KHz
OBFIN 8.74 Hz
POINT 32767
FREQU 30788.18 Hz
SCANS 2360
ACQT™M 1.0643 sec
PD 2.0000 sec
PWL 3.16 usec
IRNUC 1H
CTEMP 25.2 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz

I RGAIN 60

e 126.1465
e——— 124.0960

- e 1242772
—— 123.2376
——— 1203267
—_— 174197

o

TTTTTTTTTTTITIT T T T
12LD 12|25 12!).0 |1l5

50



Junozawa
スタンプ


2-TMS-Ph, [0]

DFILE ozawa07-038_19F.jdf

= COMNT 2-TMS-Ph, [O]

3 DATIM 21-03-2015 08:24:23

o OBNUC 19F

T EXMOD proton.Jjxp
OBFRQ 368.64 MHz
OBSET 7.63 KHz
OBFIN 2.85 Hz
POINT 16384

N FREQU 195312.50 Hz

SCANS 4
ACQTM 0.0839 sec

| PD 5.0000 sec
PW1 3.90 usec
IRNUC 19F
CTEMP 25.1 ¢
SLVNT CDCL3
EXREF ~164.90 ppm
BF 0.12 Hz
RGAIN 50

N-OH O
F,c O

TMS
2y

™~ PPM

Illl!lllllllllllIlllllllllllllllllllllll
200 150 100 50 -50 -100 -150 -200



Junozawa
スタンプ


ozawa05-050 1H.jdf

DFILE

Me

N
o
. [$)
o N N [SRSRN &
—t Hmz N © O ® 8, N
& Sxm - nn 3 &) Q,m
Lae] OO <O O ~ O N <
HFO®M WO OWw < N ™
D [o A N v O . 7] . .
~f KO NWYWW ~ O «~ ~ O
=3 o ~ Q© ..
m s} ) i 0
@] =i o =
. 1 9] ™ oo
PR i N
B O O @]
AR A 5 8 [ s
o =z 0O
HEO0QO0BEZHDBnS O Ay B oy =
WIUOREINQMT 2 &K = [ ]
OMMWW%MMEC@DMMMWHF% ™
CDOEOOOPWSAPPICSEBR L

PhEt, Bn

6E6T° T — wm:n

8802°T - ==
6¥ZT T — = =
vIE9"T 68611 —~ \_ - =
T ozLe S D erenames: - W | =
MWMMM — By - T =
8LPE T — WiTE w [ - =
6£98°T — e 3 =
S0LG°Z - b= = - Y AR = =
§988°¢ 11/ yogL  E8BLL g I~ p =
§¥65°2 — £P08'L ~ s Cw - JE
FI09°2 W L. | ipem) o - e - . =
LIT9°Z - ) =

£919°2C —

FG29°C —

ere-s T\ S0L52 \
¥996°¢C N 688 A -
01962 H// soesz -

2.5 2.0 1.5 1.0 0

13’
0 © O~
§5gsse
S0
f;
|
IR i
i
va” h
IRREE
1.9
i
i
(o))
« -
.
/
)
}

£0T0"L — 800°T

) SPBGT —im - e ~ o o E
0696°C I\vwﬂ.. yioeT —= = | ET
9€L6°2 —/ e \\ = ., =
z986°7 — 5297 RS = E
€1z e~ BT - ) = =
828Z°¢ ~ y VIGO0 POSET —\ }lﬂﬂﬂch =
$887°¢ - et i —— £

0696°C .\M e ———_ o [

AT Y AR %6 |\ J ;;;;; b =
TI0E € — i =
61216 — YA =
£0PT"G — W60 graze . --Hﬁwuu.mmuL - =
o ssoze —= TULIITESSE- 0 Do =
9762779 vesze \n === [Te =
0C1e"S /H. 1108e ) B

-
TTHTTH

$920° L 800 BIZLS — = Te6"0 i
£TF0"L sorvs = TV E =
£L50°L — - =
009" L 1660 9TTG —— - ‘5,.ﬂﬂuuﬂ4hﬁulug o =
z08e"L e =
098€°L - J C =
906€° L - g — =
0¥6E"L ) o o E
L66E" L o0 mw%m — e =
IVIP"L Gis0s Tk 0867 . e
geev L T ERE L 7 S =
zLzv L vere WREL A e B T = E
8TEP L ovecs *} ER———— N BETSE =
0096 L e T E 802 E
9zLs"L i = 000°T TR EL
vam.ﬁ 00952 - ¥ H;ll M.m
ELTIO" L - gerg  LSL e I .:M
6629°L il /V ——= [ =
2zE9°L - ooz 9L\ I =
9EP9 L - er O e =
TLVO L - sosaz /" = £
§069° L e - X =
0299° L I E =
¥599° L 00UL OBOBL o e =
0£88°L - a908L NES E
L968°L - & =

.5 0.0

4.5 4,0 3.5 3.0

.0

.5 9.0 8.5 8.0 7.5

L

10.0 9


Junozawa
スタンプ


py2-1-1.94f

ozawa05-050 13C co

DFILE
COMNT

Me

:06

»

: 20

7.87 KHz
4.21 Hz
32767
444
0.0000 sec
60

39308.18 Hz
3.40 usec

-15 12
125.77 MHz
3.0000 sec

26.2 ¢

77.00 ppm

0.12 Hz

Bn
08
N-OBn
S4z

13C
carbon. jxp

PhEt,

SLVNT CDCL3
EXREF

F.C O

DATIM 2014
BF

OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM

PD

PW1l

IRNUC 1H
CTEMP
RGAIN

8T09°GT

59782 .
886708 —io - =
0TZE 1E —

06LT°€9

SZHL 9L
0000 LL
SLGT LL
To9vT 6L
0ELS" 06

90€8°06 — 7 .
9L60°T6 —
¢sse’ 16 —
§908°811 --
19807 12T —
£96€7€2T lﬂ%ﬂi
P8ET " ¥CT )MVI

62527721 N\ -

¥929° 68T
STLLLZT — /—

PhEt, Bn

9.8¢°821
€659V 821

£TEB"BCT -
ovee 62T -

22607 0€T
6909 "TET
TO0%"EET
9679 FPET
ST€C"GET
16627 8€ET

EVBLTTIVT -

8€6G°6G91

GH08'8LL

loso'iz

gogeezt

veeL vl -

825T¥zL
y929'9CE



Junozawa
スタンプ


Ph-Et

-78.0402

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM

PWL
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

ozawa05-050_19F. jdf
Ph-Et
14-06-2014 14:47:32
19F
proton.jxp
368.64 MHz
7.63 Kiiz
2.85 Hz
16384
186567.17 Hz
4
0.0878 sec
5.0000 sec
3.90 usec
19F
23.6 ¢
CDCL3
-164.90 ppm
0.12 Hz
56

N-OBn

F,c O

Me


Junozawa
スタンプ


Ph-Et

Me

[e)
Y <
o] . )
TS Egn 8 00a B
moe g8 8 883 o &S
[ O 0 OO WD ™~ W N0
w O OMmM W O . N N
[Te) O D ¢« s+ e » PO . [Te] P
[ —t KONWWs o~ Ow N -~ C
| | mo —~ ..
['p} o] (e} o) i
SuT & i o
TR P 3 L
@i O 3] O
N .G Om Y m A
Ol N O | ]
z O +
qEESSPEEEBEE  gapn £C
HEHZSsbHEQO wdzZHb>xK  « -]
ke O
PR L EEEREREELEE T N
9T6T"T - W
5902°1 = ©
92221 : = o
zsee T - TN E =
TOSZ T — S90Z'k /n; LT = =
8E92° 1T — szeTh »/ - e Hinz. = o
1688°T - el / A — e = o
LT06"1 105zt Mw hw iy =
EVTI6°T mm@N”— ™~ Y= R A = =
8816 T SBOZ L~ - =
PTE6 T PO} = =
esreT geLe't / = =
19671 leegt ~\Z = L68°T T mEE E ©
1926°T - Syl ,Wu - e TTlE W
PIV0°Z mie) —= = = .
LZLS°2 e —— = =
9L86°¢ Z196'L i\w = —g=
15092 e = VE o
9819°¢ | 9e00Z = Lv6°0 T — =
€8¥9°C - 2215 - =
T299°2 9.85C = . J = oo
. 18097 = - =
85L9°Z Pl / £ 09670 -
9689°C - ik /: = =
. - . X} =
1769°2 cevet / = =
L9oL"¢ 86192 / = g
OLTL"T - o697 —\= = =
BT —= E o~ = n
9186°¢C 19042 k\m = o = .
£566°7 - oz ~ = S
8866°2 Heee = = o
8900°€ 9L86T = E
Z010°€ eses? N\ = =
. i T — o =
6€20°€ - go0ne ) —3 E w»
9eCy € Z0L0E = SN
T6€7°€ seeoe - J = =
80%%"€ = =
LLYYE 9IS -\ 096°0 \ = o = @
vESE € mmmw.n ~\L I T = o
S PPE o - e - =
8797 "€ Lpre ——= ey el W = S
9621 ¥ - vesre I B N =
L090" L srore J s = o
59907 L = _ — S ==
6LLO"L e g - E
et R JE-
Lo L - o T ——— |
8922°L - st ) o Eoe RO H A —
TLEG L 82862 .\u - =.©
P6EG "L H09'L - - S
0ZS5" L L9t g = =
€GeS L 86292 k\ ml;,w
189G L il o = o
BLES™L - = o
1008°L i
LZTO L .m» o
Nwmw”h ) usLe — - =)
Tere s L6870 | =2
65SSL°L ™ =2
=)
i



Junozawa
スタンプ


ozawa05-055_13C.Jjdf

DFILE
COMNT Ph-Et

49:44

.

-06-16 19
carbon. jxp

DATIM 2014
OBNUC 13C
EXMOD
OBFRQ
OBSET

125.77 MHz

7.87 KHz
4.21 Hz
32767
39308.18 Hz

OBFIN
POINT

108
0.8336 sec
3.40 usec

3.0000 sec

FREQU
SCANS
ACQTM

PD

PWl

IRNUC 1H
CTEMP

26.0 ¢

Ph-Et

€IT9°ST

9€L€£°8C
9509 0¢€
652%° 1€

821G €9

GCVLTOL
0000°LL
GLSZ T LL
€6V9°06
6906706
6ELT T6
STEV 16

80TS"8TT -
608L"0ZT -

9090°€¢T
€ILB ECT
9TLO"FCT
86VE"GCT
0¢8L"LZT
LGZE" 82T

LLEGT6ZT -
8E9F T

LOBI EET -
T9ET GET -

ovBy 81
T9vL TV

ETI87G9T

Me

77.00 ppm
0.12 Hz
60

N-OH
1z

SLVNT CDCL3

EXREF
BF

RGAIN
FsC O

argdoiebsentaphun o

s

¥

i

oo

|
l
%_



Junozawa
スタンプ


PhEt, OH

400

P oy Y RULTRN TR I NP

il

Fibud bt eed i bl bl L

100

Lo bl owrdl i

50

L

Props

gl ikl e

@
o
~
=
@<
~
|
| L ! e ol i il f
G i Ll o iRl ek et ke e ek MR Ll s
-50 -100 -150 -20

ozawa05-055_19F.jdf

PhEt, OH

15-08-2014 20:04:41

19F
proton.jxp
68.64
7.63
2.85
16384
186567.17
4
0.0878
5.0000
3.90
19F
24.5
CcDCL3
-164,90
0.12
48

MHz
KHz
Hz
Hz
sec
sec
usec
c

ppm
Hz

Me


Junozawa
スタンプ


tol

PhEt,

Me

w
Uy <t
o} . 6]
EREERS NN 0V O =
. 18} o m N ™ Lo n QN O
m na = o jasi nu3 (4] Qi
| o O HTOTAOND © O N
r~ <t O O M W O W . N ™M O
[e)] [«)} Qp ¢« ¢ oM o O . mn . .
QO KON WO ~ O [N ~ O
1 O | o — 0 . .
) S~ PTYs) ™ i 0 I
w Iﬂau m o ™) O_
543 % 3 L o &
[
NEQE Y g3 8 O=%
MBSO ZEDNE OB Rz Pwa
HENBSENLEASEE ~B85R = L
FOABMBBBORCCDWRTLXFG
AOOOO0OHEOOOCOAR M AMMHOMNEMM
= o
EYPT T — = o
76621 — = b
A TRAR N — =
ZLLT ~— = =
¥969°¢C — . \w = = o
¥969C — G96'1 - e .
SZIL"Z - G2LLT — - o B a =
€LZL"C - eLeLe — - o o - =
zevL T - anz - ! J = mmq ® u =0
9090°¢ -1/ F e e e?
2590°¢ - 9090t S E o
9890°€ — choum .// = =
Z€L0°E — 30T £96 0 S = S
X 2EL0E — E =
¥860°€ i/ vwwc.m —— R e == = n
- 0£01e \ B = -
DmoH.m '// £801'e \ (= B SN
€80T € /H 8601°¢ E o Go6 T T e =
860T "€ — =3 : a = o
¥Z8E°€E = e === E
£68€°¢€ M = £96°0 @ = "
196€°€ = © 966:0 T T k"
LOO¥"€ w = 36670 T Mw E o
9L0%°€ - 000°T T TTTTTRE o
95TH € - = E
8E0G"E = =
LOTIG € - S =
A ZAES = -
£T€6°€ - E =
pO¥S g — e RPN
ELVSTE - = =K
2296°¢€ - S _ =
6195°€ S ; = =l
YSYL € = . S = o
00SL°€ = o e o - = E
6¥9L°€ o) 26521 T . = — = = <
. = WLy - / EEEEEEN B e E o
£89L°¢ = - =
§G8L°E — / = S
688L°E - _ SN T
009Z°L 0097 L JE =
6862°L B : T E = o
. 6862L Le \ e = R
0STE"L 0sigL —— T Y E =~
6129°L J = = - . =
£529°L - = o€t J =
6LEGL 61291 = J— o —— - T
LTs9"L — MMMWM a///r 98¢ L WIMmm ¢ - w = o
BLSOT L — LISO'L V \ . = ™65 € R
8099°L — W%MHM = B = ©
9pL9° L ~ Pty k\\ \ e E e SHS
cL8gTL — 789t - L E =
#6894 ) - . =
0668~ L —J = 0L6°0 T ™~ TTYE o
Z916°L - oeegL - esre | V E o = o
G926° L L\\ mwwﬁ - S T =
6028°8 — . = S
—3 =7
b = o
S
Le]



Junozawa
スタンプ


PhEt, [0]

jdf

.

t53:52

09 22
125,77 MHz

07

ozawa05-097 13C.
[O]

OBFRQ
OBSET
OBFIN

OBNUC 13C
EXMOD carbon.jxp

DFILE
COMNT PhEt,
DATIM 2014

7.87 KHz
4,21 Hz
32767

39308.18 Hz
3.40 usec

9400
0.8336 sec
3.0000 sec

1H

POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC

26.0 ¢

CTEMP

77.00 ppm
0.12 Hz
60

SLVNT CDCL3
EXREF

BF
RGAIN

Me

N-OH O

F,c O

2z

£€960°61

L2107 62
L986°9¢€

2809 ° LS

QZPLTOL
0000°LL

€002 LL
08%2°LL
68€0°06
7962706
S€95°06
90€8° 06
898€° 81T
§999°0Z1
19967221
6€20° 72T

86¢C Glt
291£°8<¢1
98L9°8¢T

LELDTTET
6VTL EET
EVEGEET

6£06°TGT
. 09€Z7 €91

TP097 861

SI8C°¥C1

028870€T -

90LL7ZET

-

— \
-/

P

898E°811

$999°071

19v6ce!
6820%2L
18T Vel
8szz°6zL

RN

1200

1175

1225

1250



Junozawa
スタンプ


PhEt, [0]

-78.1019

-150

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1l
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

ozawa05-097_19F.jdf

PhEt, [O]

10-07-2014 14:38:13

19F

proton.jxp
368.64
7.63
2.85
16384
186567.17
4

0.0878
5.0000
3.90
19F

23.7

CDCL3
~-164.90
0.12
40

MHz
KHz
Hz

Hz
sec

sec
usec

ppm
Hz

Me


Junozawa
スタンプ


_1_1H.jdf
PMB

DATIM 11-08-2014 20:15:38

OBNUC 1H

8

8.51 KHz
2.2295 sec

3.34 Hz
16384

7348.62 Hz
5.25 usec

391.78 MHz
5.0000 sec

PD

DFILE ozawa05-127 1 1H
PWl

COMNT nPr-yne,
EXMOD proton.jxp

OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM

24.1 ¢

IRNUC 1H
CTEMP

7.26 ppm
0.12 Hz

SLVNT CDCL3
EXREF
BF

38

RGAIN

Me

N-OPMB
S4'aa

oz

HIIIIIII|II

18

4

1.

ITTT
0

0.

IIH]

908

18

6ee’l

HIIIIHIIHIII HllHlIIlIIl

1.9

SE6'L

IIIIIIII!IHH

22

3

PEED

31

17384

8260

33

HHIIIHIIII

34

88T

38

900°L

1£90'S
180'S

5.1

09€TS
0092°'S

| IIIIHH llIIIII

52

20T

0v06'9
20169 W
%169

o
o

THIIHIIH T

20
=)
o
=}
N

8

L10°2

8.9

586" T

S86'L

vm@vN
wsLL (/‘
o =
PP L —=

L=
@7

oy

1
™

i85

208

[:124>

0o919'L
6192 HK
sseot
ecsos
¥859°L /
81992 Wm
€899Z
1089°2
6892

III IIHIIIIHI

T

III
17

Zere0

78
1
=

6580

AR
L

¥s6')

000

218872
158874

se60°Z
VI06'L W
Sh06°2

IIIHIlIlI
78

WeE'L ———
Ve ) ————

1.3

2096L ——— —

[Ty pp— -
POL oy R —
L5171

nPr-yne, PMB

AR A N A A AR R R N R R AR AR NN DR BN AR B NN EEEEEEEEEEEE
9!5 9!0 8!5 8!0 7!5 7!0 6!5 slo 5!5 slo 4!5 4!0 3!5 3.Io 2!5 2.‘0 1!5 1!0 o|5

]HIIIIIIIIII H'I]IHHIIIIII

14

RR

10.0

1



Junozawa
スタンプ


nPr-yne, PMB

DFILE ozawa05-127_1_ 13C.jdf

~ o W AN NNONe MO N FONHOWNONOO i @ © e ” ®© -
g 2 nLBogaensedne enasEdzgss 2z T 28 7% 5. 30452
o~ o DN OO0 Me 00O MOoOWVWMWOUIMNOY m o ” ~ oM o~ . -
8 o R T Hdhdcoosor 8 0w ¢ do o OBNUC 13C
¢ » :222&222222:‘1: L e © [} N NN A EXMOD carbon.jxp
OBFRQ 98.52 MHz
OBSET 4.64 KHz
OBFIN 8.74 Hz
POINT 32767
FREQU 28409,09 Hz
SCANS 72
ACQTM 0.0000 sec
PD 3.0000 sec
PW1 3.00 usec
IRNUC 1H
CTEMP 24.3 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
55 = RGAIN 60
il B3¢ £ §
&8 388 &
H

| N-OPMB

S4'aa
AN | VO DN |

||||||||li|||||l||f}7|
1250 1225 1200 175 |



Junozawa
スタンプ


nPr-yne, PMB

DFILE ozawa05-127_1 19F,jdf

2 COMNT nPr-yne, PMB

g DATIM 11-08-2014 20:18:02

- OBNUC 19F .

= EXMOD proton.jxp
OBFRQ 368.64 MHz
OBSET 7.63 KHz
OBFIN 2.85 Hz
POINT 16384
FREQU 186567.17 Hz
SCANS 4
ACQTM 0.0878 sec

I PD 5.0000 sec
PWl 3.90 usec
IRNUC 19F
CTEMP 24.1 ¢
SLVNT CDCL3
EXREF -164.90 ppm
BF 0.12 Hz
RGAIN 50

N-OPMB
FsC O
S4'aa

lllllllllllllllIllll||llllllllljlllll
0 150 100 50 ~50 -100 -150 -20D

Y



Junozawa
スタンプ


Me

nPr-yne, OH

Yy
ko] <
w2 0
509 mm N N OO0 B /)
1_ BN ST @ oae3 0 o \
I~ WrHH OO Wn o WO N O
oy i <t O 0 mM 0O . N~ ™M
N O [ L o B =t O . 0 PR
i i HONWOWW < ™~ O W o~ ~ O
bod 8 U8 Ga .
555 § i o 5 S
Z o= 4+ 1 O -
M M o] Q |
NGO T O m A = O
O QNN O —t O _O 4
HEECSPHEEBLE  8%Eh 7 Q
DEEFSEARSHRS o2ESE u’
AUACHOOOAMARNL M MHODNEME
$998°0 — —
£188°0 — 2
29680 — s
v09Z T — =
606£°T -
85071 -
S6TV"T —— :
PrEDP T Feec
TE9L"T
SYLL'T ~
TLBL T - 58
986L°T 9€6°
1€20°2
9.20°2 208
2ze0°¢ .
- ¥
89£0°2 e Y9080 ~ — _J E °?
¥T90°C gy = TTTT——= E
09%0°2 4 =
505072 - =
1550°¢ =
9. - =
8090°7 wet Gooel = _ li..,n,mﬂL = .
Z00£°2 Sy - i B
650€°2 vt z\N B =
S0TE°2 eery'L g =
6€TE"T : z ~
L6TE" 2 T ey =
cveee et 7 = -
LLze'e SvLLL 2 -
VEEE"T fovolt \ = = o
08gE"Z £218') = e
Z9€1"€ : e -
9.20¢ - —_— e L
88Y1°€E . gosos =
PEST € - lgperee % = -

. ooroe - -
¢09T"€ 16507 - = -
8¥9T°€ - B— TE —.<
1L9T € ool eiee S\ ! Ee -
VLLT € 8187 H\M el -
TSP € e -/ }/ =
9z9%°¢ . -
F69v "€ _oesple - =" T o
ZSLY "€ Y80 epore M;, ,irni:xhuum«%,w.ﬂt\\\ = ——
L6LPC - L e ] —_—
8982°49 LISFE - = -
009" L 8980 szare ;/\M ,!ﬁﬁ(mﬂa%wmuﬁ\m = A ..”\_ -
6285 L — wawe <) === [ @ )
¥98G L - 69 -/ ,/ = 000°T - o
8L6G"L 62857 ./ I'E -

- Vo8 L - ot
10097 L ez al6sL —\= el = -
9T19"L b09L — T = S -
05T9"L sLisz \ - == E -
0529 L hedad) =\ E N €09°0 .
6LEDTL %“M - S o
NOV@-P h 218972 w xl.
L1899 L so09', J Ea =
6999°L - e -
T€18°L — 6978, ~ / = -
69287 L - = -



Junozawa
スタンプ


jdf

Me

ozawa05-129 1 13C.

DFILE
COMNT

15 18:46:07
7.87 KHz

4.21 Hz
32767

39308.18 Hz
3.40 usec

0.12 Hz
60

26.6 ¢

OH
77.00 ppm

125.77 MHz
200
0.8336 sec
3.0000 sec

nPr-yne,
carbon.jxp
N-OH
1aa

FsC ©O

DATIM 2014-08

OBNUC 13C
EXMOD

OBFRQ

OBSET

OBFIN

POINT

FREQU

SCANS

ACQTM

PD

PW1

IRNUC 1H
CTEMP

SLVNT CDCL3
EXREF

BF

RGAIN

nPr-yne, OH

PELETET —— B G
PPET GT  — — ] ]
£1L5°07 ——— _ .
7882°22 —

yZ61°87 — e

8026°29 ————— .

0ZSL 9L
0000 LL Huuyxa )
qLsz L. — = _ . | P
7556 8L akmwu; u
€TTE T8 — u.
6VES 06 ——7= ‘

vZ6L°06 x:w\ -
G650°T6 — .

99Z€°16 —

1€9% " 8TT
8ZhL 0ZT w)//t
¥2Z0 €21 muu/ i
06T6°E€ZT ~—-N
99LT ¥2T —
120€°621 — /= -~
LT90°0ET —///— - v
6287 TET |.\\ 1
GEZT EET —/ i
0£66"FET - .

A i

L16E€°G9T ——— | ) ww

Leor'gi) —— iF

/YL OZL — ]

veeoeet — l.lm ,

G6L6ETL —
8LV bl == —

=]
LZoeser —— I 1



Junozawa
スタンプ


nPr-yne, OH

~78.4108

~150

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

ozawa05-129_1_ 19F.jdf

MHz
KHz
Hz

Hz
sec

sec
usec

bpm
Hz

nPr-yne, OH
15-08-2014 19:57:17
19F
proton.jxp
368.64
7.63
2.85
16384
186567.17
4
0.0878
5.0000
3.90
19F
24.5
CDGL3
-164.90
0.12
44

N-OH

F,C ©O

Me

1aa


Junozawa
スタンプ


10.0

nPr-yne, [0]

DFILE ozawa05-134_3_1H.jdf

HAONDON~OODAOMMOO OO MEAOE - FOALMNOVWOANNTOAN OO COMNT npr_yne [0]
NP EEED S R R ] e haneanIaRreegI3sasar DATIM 14-08-2014 23:08:23
WMWY OYYwWYYwOINnmN MOMNONMNOHOVOWYWIHNNINNOOOOR GO ® . .
N RN NNNNANmSddddddddcdcdao OBNUC  1H .
EXMOD proton.jxp
OBFRQ 391.78 MHz
OBSET 8.51 KHz
OBFIN 3.34 Hz
POINT 16384
FREQU 7348.62 Hz
SCANS 4
ACQTM 2.,2295 sec
PD 5.0000 sec
PW1 5.25 usec
IRNUC 1H
CTEMP 24.1 ¢
. . SLVNT CDCL3
- EXREF 7.26 ppm
g H & g § & 8 z 8 BF 0.12 Hz
- ° © e - b b RGAIN 38
< PTSPr N "
i | [FRUER3GRERE| | 3EiEE | |ahREEE i i 0
NN NINN NN NS SN B HHAnm6n b= oo

— 1.8527

——— 15066
—_— 15783
1.5600

! P ! N-OH O

FaC O

! : 2aa

HIHHH |I|IHIIIIII||HI Illlllllllllllll IIIIIIIHTI I|HIIIIIII|I|H ||III|IIIII|III|I IIIIIIIIIH IIHH]I{IHIH T
78 7.7 78 37 36 3.3 A 30 29 28 24

23 18 10

447

1.000

lIIIIIIII|IHIIIIII||IIIIII|I|I|IIIIH||IHIIIIII|IIIIIIIII||I|II|III'IIIIIIIH||IIIIII|||lHIHHIIlHIIIHI|H|HIIH|IIHIIIII|I|II|I|IIIIII|||||||IIII||III|IIIIIIHIIIIIHHIIIIIHIIIIIIIHIIIlHlIIIIIHII
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0



Junozawa
スタンプ


nPr-yne, [0]

50

0 w HNOHWOW OO - N O owvwo s ~N o NN o~
@ ™ SO WWYWNOOON o~ Mo Mmoo <t o + N <t
™ ™ NIODMWLWWOVWArM™M oo wVwNO oY N O~ ~ == o m ™
o~ ~ OO~ MO - =ANM o O ~ MmO w w — oo -
0 < M HOC T MO~ ~HO0O00 oMM ~ < Ho o
0 0 MM MMmNNNN Lo I - e ) @~~~ n - NN —
— — R e I e IR I e B
g8 § i
g I 8 g =
|
|
1
1 1
4 A Lk J i A
[TTTTTTTT ||||L|l||L||
1250 1225 120.0 1175
|
|
|
|
i
|
[ 11 |
|
I | i
T I H
| . |
TP
I I ] I | | ]

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PWl
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

ozawa05-134_3 13C.jdf

nPr-yne, [O]

14-08-2014 23:08:30

13C
carbon.jxp
98.52
4.64
8.74
32767
28409.09
3000
1.1534
3.0000
3.00
1H
23.9
CDCL3
77.00
0.12
60

MHz
KHz
Hz

Hz
sec

sec
usec

bpm
Hz

N-OH O

Fi.€ O

2aa

Me


Junozawa
スタンプ


nPr-yne, [0]

-78.1637

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PWL
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

ozawa05-134_3 19F.3jdf

nPr-yne, [O]

15-08-2014 13:52:07

19F
proton.jxp
368.64
7.63
2.85
16384
186567.17
4
0.0878
5.0000
3.90
19F
24.2
CDCL3
-164.90
0.12
50

MHz
KHz
Hz

Hz
sec

sec
usec

ppn
Hz

N-OH O

FaC O

Me

2aa


Junozawa
スタンプ


t-Bu

tBu—yne, PMB

Y44

S . \\

o N N [SRESIN] g

— o~ ja] m N N OO n QN

2* - ST o om nn3ld O o, 0
[Jea ] WH <0< OO W 0 O N M

D8~ o7 O 9890 ¢ Ofiw o

i O KON W< ™ O W N ~ O P a

hed TET R GG o ( 4

Sdgo o o ] =

© >0 e} [22) = o w

2l D 3 -]

TS O (3]

NDOm g m A S

OP N a a0 )

HES0AQAdEZEHD VS OMNEHE L

HeHpogubzgozk DEgzd H

LB EmAmMMMORNOONERE D X m e

EO R BB ERERRRENBANER
96%0° T - ay
LLSO"T - - @
8990°T - _—
2IST'T — -
ZT99° T - [
evL9"T — —
£889°T — - o
GEQL'T - - i, —
€LTL T . LUsL -
0TELT — -
9EVL T — -
RN 68077 " -
8981°Z I//i - o
§Z6T°7 —- —— e [
P661°2 —7 £98°1 ) -
¥.02°2 — -
[AS XA -
z122°2 C o
BLLOTE - - €087 SEE0H ——_ TE ‘g S -
T080°E —7 ooy = e 268°0 -
LZ60°€ - usos J S 568°0 T -
6760°€ z\ =
SLOT S —//if _ 3807 21991 - TUE ~ )
ezvee — ByLoL %u I = 088°%

. 18891 05 L =
8ESE"E |\ og0/l —= | IIm—— B
S665E°€E - YAV xwm - =
269€°¢€ — Emﬁw - IUIﬂN.M Wm
60LE"E — Lt p—
§T08°€¢ — || 981 STBLT ="E
T918°E . POOLE o e —a e -
. P v.0272 986°0

8€L0" 9 !Xw\ . €122 956-0 _
£e60°s — 7680 BLI0E
mﬁmNum - 1080€ -
6§5¢°9 — Leeoe
€782°6 — Br8E
6TT6°9 - G680 8EGEE
06269 — e68e'e
8FE6"9 — 60.E°E
0092 L — _ 0897 GIOBE
9LLY L —\\ IPIBE - e e
8¥67 L - o860 oo 696°1
m.OOm_.-F TN, 2606 -
vOT9 " L e ———————————— e
ELT9 L —2 ‘ W60 grezg 886°1 -

7 . ~— . =
9619°L —7 89sz’s 811"€ B )
€SC9°L — 696} 61160 —~__ B e g 000" T T - ~ =
22e9°L — 7] i ————] = .
qveE9 L [

y - S -
LYo L — L UYL e -
PG99°L - 8v6yL N B~ -
L199° L giic €592 ] [ gy = C o
£089°L — Tl i - o
9289°L — P e -
2569°L — 9289, — = E~ -
GLBY L — 000°1 vooe " P = -
B YORGL e e e = L.
7988°L Ty T T o o
006" L - .

10


Junozawa
スタンプ


tBu-yne, PMB

jdf

ozawa(05-125_2 13C.
PMB

DATIM 2014-08-07 15:22:39
carbon. jxp

DFILE
COMNT tBu-yne,
OBNUC 13C
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM

125.77 MHz

7.87 KHz
4.21 Hz
32767
39308.18 Hz

3.40 usec

200
0.8336 sec
3.0000 sec

PD
Wl

7

27.2 ¢
77.00 ppm
0.12 Hz
60

N-OPMB

IRNUC 1H
CTEMP
SLVNT CDCL3
EXREF
RGAIN

F,.c O

t-Bu

S4'ab

L980°ST

CEVI LE
9129°82
6LLT"TE

LA NAR

£L809°29

02CsL 9L
0948°9L
0000°LL
SLGT LL
ZLT6" 8L
L609°68
9285706
9678706
CLOT" 16
EVLE"TE
SLTB8°ETT
Z0€L7 81T
8600°TZT
008z €T

1608°921
999T°0€T
67T 1€T
€8LSTTET
906£°€ET
€E6T°GET
69217091
862¥°G91

200T°pCT -
¥292°v2T -
9665°6G2T —

[——

!

0csl9L ~ vw
09.8'9L B e m——
0000'LL -/ T

SL5TLL M

zoes gl —— -4

Z00HVZE .
vesTvelL ~

e

966562 ——— -



Junozawa
スタンプ


tBu-yne, PMB

~77.9784

LI PPM

2

lilllllltllllllI||Ill|||l||l|!lll!llll
0 150 100 50 -50 -100 -150 -20

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTEMP
SLVUNT
EXREF
BF
RGAIN

F

ozawa05~125_2 19F.jdf
tBu-yne, PMB
07-08-2014 16:15:31
13F
proton.jxp
368.64 MHz
7.63 KHz
2.85 Hz
16384
186567.17 Hz
4

0.0878 sec
5.0000 sec
3.90 usec
19F
24.9 ¢
CDCL3
~164.90 ppm
0.12 Hz
48

N-OPMB

c O
S4'ab

3

t-Bu


Junozawa
スタンプ


t-Bu

tBu-yne, OH

Yy
T«
AR )
AT T /
1_ & = m o oo nns 0 Qi \\
| e Wit 0 s OO W0 o~ N
W I <O oM 0 O . N~ N
N O [ N <O . [te) .
| R MO — O Y
O 0o TS M W0 I
ogo g o
T =1 0 ™ @] a
< - [ | [
Too O 3} O
NAom S moQ = -—
ob&A f =E ) O
(@)
HEEZO000RZHD O S OupE = -
DEEEELAEEERS o2ESE 5 “
AOGOROBBRERIRENERERS
=l
8%90°0 ——— -1
CT0T°T — -
Z68C T — -
6ETL™T — -
9LZL™T -
ETPL T - / JES
T6GL°T - - LSL7L -
GO9L"T - -
€08L°T -
LT6L T - N s [
§508°T L88°T = =S
Z618°T N N
0EEB"T - ——— J
9EST 7 - 68871 -
6£9T°¢C ~ [
€L9T°C - -
8€LZ T Al_ -2
9482°2 956°0 e s [0
£10€°2 ) fL =
£8%9°¢ £e6 0 T ==
L ZAA N .
Z9T € - o
80%T°€ TE -
9LVT"E L mot e = -
PeoT 6 - LSUL BOVE o e y!y == -
8¥9T°€ - = -
S8EV"E Lt = -
005b°€ - s Jser N\ = —
s i Ny = | E
929b"€ nery — T Ee—=m=, E e -
€89¥%°¢€ s508L R = -
L6LY"E 2618°1L J = e
£282°6 TE -
o 8ELZT R .
R 7" . S S -
£1087 — R = -
009¢- L -
8T8G"L - 2o 2\ \ = -
TP8S L - wE0  SOPLE ~\- I N
0T6s"L - oyl —= — = A
L965°L - e S VEs -

. =9 -
0665°L -
L2T9°L cssn Ve P - O o |
2979°L T e —F ST 09e’e ] =
T6£9°L wzors 7 ﬁn!.J = 000" 1T - o
STV L seor = ~ o
6£G9 "L msms - k = —

- yesL = i
wwww.h - 09ze OIBSL -\ e -
L608°L — e B -
pzsTL — ZI9L e . -

BisL 4 = B 96970 M
§~N - ——_ -
szvo'L \\ = =
19076 —— ol = e
 AB09L e S -
000°% WZ8 L - ..(IHH(‘HJ W, -~ - o

10


Junozawa
スタンプ


tBu-yne, OH

.3df

ozawa(05-128 1 13C

DFILE

15 18:36:15

COMNT tBu~yne, OH

DATIM 2014-08-

OBNUC 13C
carbon.jxp

EXMOD
OBFRQ
CBSET

81

0.8336 sec
3.40 usec

7.87 KHz
4.21 Hz
32767

125.77 MHz
39308.18 Hz

3.0000 sec

OBFIN
POINT
FREQU
SCANS
ACQTM

PD

PWl

IRNUC 1H
CTEMP

0.12 Hz
60

26.5 ¢
77.00 ppm

SLVNT CDCL3
EXREF

BF
RGAIN

t-Bu

N-QOH
1ab

Fe O

T8G80°GT

062c" LT
S¥SE°8C
¥891° 1€

veva 29

GZRL 9L
0000°LL
SEECT LL
08%vC"LL
L186°68
67E£S9" 06
0208706
S660°16
992€° 16

TESY 8IT
8ZvL" 02T
62107 €2T
9826°€CT
L0607 PCT
9262°59¢1T
9Z¥0°0€1
vZe¥ IET
£60Z°€E€T
LOPOTGET -

£6EPGOT

JJJJJ

~

SZPL'9L
000022
SELL AL
08T LL

T

- T

[3%°14:113

eevLoel —— =

624082 —— -

STETGEL



Junozawa
スタンプ


tBu-yne, OH

A

~78.4108

-150

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

0zawa05-128_2_19F.jdf

MHz
KHz
Hz

Hz
sec

sec
usec

ppm
Hz

tBu-yne, OH
15-08-2014 19:53:50
19F
proton.jxp
368,64
7.63
2.85
16384
186567.17
4
0.0878
5.0000
3.90
19F
24.5
CcDCL3
-164.90
0.12
44

0

N-OH

Fc O

xx

1ab t-Bu


Junozawa
スタンプ


{0l

tBu-vyne,

t-Bu

L

4
T ™~
™ =t
T T 4
(Y = m moom o nns o oQm
~N N
J— W ™ <O O L0 o~ O N W __Mu
<t O <t O om 0w O W . N~ ™
I R T I X =2 T ..
i i KO NWWOw ™~ O N ~ O T 0
1 ~ | O — CO .
O YO e M w0 . ]
ogo g » _ o
gve 2 3 =z O
@3+ O U 0
N@DOo:m G oA
O PN o L C
(5]
BHIEOQAORZHD NS OMEK = L
dgHpoaEmEzazZg DEzm® M
R ANAARORD AR EE D Ew S
DCDOEOOOPWSAPPICSEBR
e
Z08T°1T ﬂu
£822°1 pree = =
90€2°T - 84T} = e©
Z5€2°1 o\ S = .
1N 24NN 10’6 wmwm.w e S E SO
- T T eeesssssesmemmme—mnol = o
8LPT 1 ez —7= u# = =
- 26z} = =
Nmmm.H el 7 = =.<
8€9Z°T - A
0£LZ° T . 2 E
y782° 1 — 15076 = E o,
vzee 1 S6187T - g = = o
ZVie"T 000t g)187 //& P e =
o 86297 ~—— = - =
7% - -
o ezs8’e [ -
o 59582 = =
ss18¢c / 52987 \\ s SR
8LIB"Z —~ mmmm‘m 1\ = =
. —, 2986C ~ = =
852877 —\ . BLe6Z W/ﬂ = N R =
Zvy8-T 9960 £5667 —\ === F.e 00071 T TSR E o
sl mw%m w\n == £ 99670 T IR £
1800 ~ =_I= B ——
5298°2 wmm\ VE 58670 JE-=
6£86°2 oze0s - = 00T ‘= e £
2986°2 - 1E
6T66°2 . z - ©
£€666°C — 960 Jyrze - g - 1E <
. 888z~ | - —ex [T =
0TI00° € - S R R EN
€€00°€ reoee = T = [ = @
1600°¢ szie'e J = E -
STT0°€ = = o
L620°€¢ - H‘5
0Z€0"€ . - =
LLED € soos ersse - =)
6370°€ cz00E o immsT [Feg =T
[AZRARS RIOE oo e [T =
- 2029¢ - = —
mmmN m 60S9°E - il - nl.ﬂrliﬂm
reg g - 68€9'¢ /J [~ T E
vEOE" € = = .
GZIE ¢ 19092 = p,nm!_,m
E€V65°E wmmwm = =
£c09°€ .. Swe9L / E o = o
9z19°€ - T8 veres Wu zz R L =
. 97 —\— -z k= =
9029°€ - co0e s - TEEE | =
60£9°€ 16/9°L *ﬂ u;rw mw‘n @ = o
. v1897L ~ = = -
68E3 "€ 02024 \t = === = =
008¢2°L - -
LPO9"L — = <
LOZS "L mM o
SFPES "L 29670 .
LTSS L S
§999°L =
16L9°L =
Y189 L — =
9968" L o
VOLB L — -
LZL8 L — = M
i


Junozawa
スタンプ


[0l

tBu-yne,

jdf

[O]
DATIM 2014-08-14 22

OBNUC

ozawa05-134_2_13cC.

DFILE

49:50

7.87 KHz
4.21 Hz
32767

125.77 MHz
39308.18 Hz

carbon.jxp

COMNT tBu-yne,
13C

EXMOD
OBFRQ
OBSET
OBFIN
POINT

FREQU
SCANS

i-Bu

9400
60
0O

0.8336 sec
3.40 usec

3.0000 sec
26.0 ¢
0.12 Hz

N-OH
2ab

ACQTM
PD
PW1
IRNUC 1H
CTEMP
SLYNT CDCL3
EXREF
RGAIN

F,Cc ©O

66287 LC

TTTT

Z06876¢C

6GET vl
0€ZL LS

025L°9L
0000° LL
SLGZTLL
8E6T 6L -
L6227 06 _
L96%°06 ;HMN

8€9L°06

60€0° 16

G092 %01
600E°8TT
TTLS70CT
L0G8°2¢CT
66687€CT
9861 ¥ZT ~—
POET"GZT
699€°0¢€T
60EL"TET -
8GLOTEET
8L90°¥ET

€081 ¥9T —— -

P1687°G8T

e

"

|5‘II\,I
120.0

8002811

iLigoz

!
122.5

losseey ——
6668°ET1
9GBLYEL ~ -
I R— -]

IREER

T
i

125.0

]

150

200



Junozawa
スタンプ


tBu-yne, [0]

DFILE ozawa05-134_2_19F.jdf

o COMNT tBu-yne, {[O]
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< OBNUC 19F
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DFILE §7 HMMR-1-1.als
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DATIM 30-05-2015 11:26:3%1
OBNUC 1H

EXMOD proton.ixp

OBFRC 391.78 MHz
OBSET 8,51 KHz
QOBFIN 3.34 Hz
BOINT 13107
EFREQU 5878.90 Hz
SCANS g
ACOTH 2.2295 sec
2D 5.0000 sec
PRl 4,99 usec
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CTEMF 2l.6 ¢
SLVNT CD3QD

EXREF 3.31 ppn
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DFILE 87 CNMR.als
COMNT
DATIM 2015-05-06 14:46:47
OBNUC 13C
EXMOD carbon.jxp
QOBFRQ 125.77 MHzZ
QOBSET 7.87 KHz
OBFIN 4.21 Hz
PCINT 32768
FREQU 31446.54 Hz
SCANS 3017
ACQTM 0.0000 sec
PD 2.0000 sec
PWl 3.40 usec
IRNUC 1H
CTEMP 21.%9 ¢
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BF 0.12 Hz
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DFILE S8 HNMR.als

COMNT
DATIM 2015-05-06 1B:35:39
OBNUC 1H
EXMCD proton.jxp
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QBFIN 6.0l Hz
POINT 13107
FREQU 7507.51 Hz
SCANS 19
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OBFIN
POINT
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FD
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CTEMP
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DFILE 3 CNMR.als

COMNT single pulse decoupled gated !
DATIM 2015-05-29 23:00:44
CBNUC 13C

EXMOD carbon.jxp

QBFRQ 125.77 MHz
ORSET 7.87 KHz
CBFIN 4,21 Hz
POINT 26214

FREQU 31446.54 Hz
SCANS 13769

ACQTM 0.0000 sec
PD 2.0000 sec
PW1 3,40 usec
IRNUC 1H

CTEMP 21.3 ¢
SLVNT CDCL3

EXREF 77.16 ppm
BF 1.20 Hz
RGAIN 50
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d-octyne

DFILE ozawa08-103_13C_acetone.jdf
COMNT 4-octyne
DATIM 2015-09-16 17:55:18

OBNUC 13C

EXMOD carbon.ijxp

OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 32767
FREQU 39308.18 Hz
SCANS 600
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.40 usec
IRNUC 1H

CTEMP 22.1 ¢
SLVNT ACETN

EXREF 29.84 ppm
BF 0.12 Hz
RGAIN 60
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PTLC, Ts~indole

DFILE ozawa08-102_13C.jdf
COMNT PTLC, Ts-indcle
DATIM 2015-08-17 06:41:60

OBNUC 13C
EXMOD carbon.jxp
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4,21 Hz

. POINT 32767
FREQU 39308.18 Hz
SCANS 2440
ACQTM 0.833¢6 sec
PD 2.0000 sec
PW1 3.40 usec
IRNUC 1H
CTEMP 21.8 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 60
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